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reserving type nethod Tor resServing. resources according to a reservation
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DESCRIPTION OF THE RELATED ART
15 Conventionally, there are two types of the uplink
resource control or traffic control method in the mobile
packet communications including a resource reserving type
method and a resource non-reserving type method.
Exemplary techniques for this resource reservation
20 includes those disclosed in Japanese Patent Application No
9-180261 (1997) and Japanese Patent Application Laid Open
No. 10-191455 (1998), and these examples use the resource
reserving type method for reserving resources according to
a reservation from a mobile terminal regardless of types of
25 traffics.

On the other hand, as the resource non-reserving type
method, PRMA (Packet Reservation Multiple Access) type
access control methods have been proposed. One exampie of
them as disclosed in Japanese Patent Application Laid Open

30 No. 10-136021 (1998) proposés a scheme for controlling the
transmission of a reservation request packet by
establishing a certain transmission permission as notified.
from a base station. According to this scheme, when the
transmission of the reservation request packet succeeds,

35 the same time-slot of the subsequent frames is also



.ﬁ.a base station. According to this schene, when the transm ssion of
the reservation request packet succeeds, 35 the sane tinme-slot of the
subsequent franes is also -1 reserved for that nobile termnal, and the
time-slot is released after the bursty comunications are finished. Also,
each nobile station adjusts the transm ssion perm ssion establishing _
according to attributes such as its 5 own priority |evel. However, the

a]E)o?/e deSCI‘i‘@@dff@@oﬁﬁﬁetﬂ’eﬂsafo}b}lﬂ@ mengplthgch iﬁaea&a@%:-@ue‘ﬂ wsth problens
of |ow resoyr zat i.on i.ciency including a problemthat a
reservation %Ig?ay % ‘é% tﬁl $§§5u?080¥@§%+%ﬂ dﬁg f’dpep(r)fdélégb?ag occurs for
packets in &habl scnqlesncamdtea sptracubbenndnhats atlcontragismovserihead becones | arge
as a rate ofq f %@Ic‘lﬁ%s%%bﬁ&%ﬁ‘ﬁ'n% becq xl;a1h(9e1t 1%91tet5h§5§86‘£§ fases

wher e the act ua used resources are | ess reserved resources due
to a varPat?Pvh Pﬁl?%t%rﬁcﬂ}rﬂl ‘of 15 occurred traffics, and in such cases the

resources are rgsesved, Vﬂfet%ﬁ)'ékIIeYdéchD@édtﬁ&dtﬁ&@"r‘é@elﬁﬁhkzﬁiﬁ@n
efficiency is red. Also, the aﬁove Scr'%ﬂ& esour ce non-reserving

d
type methoB® h%%g\el?jrdaﬁooacllgtteﬁat‘ltt ePER% €4Y | T IFSPEVEF is 20 | owered
at the begi mhi hizaotidhe fiflircStenicy tthelnéahg i aepriatafdn achas the quality

degr adat | on, SUCh, a8 el 7 k8! EHBTEOLo Al & JddI8 g shhe start of the

burst occurs due to th that the transm ssion o e initial packet
is rrané@edpb‘ilcﬁr%lw RISt OR Béﬁhf-“s'%l oh ?é%%]alblﬁlmsngﬂdAhsBm@éefv\hen

there is tefpotadidontdlt ARIMesS 88cPAEKEL 2 Kl iy darati@rrwm cation
session, the reservation w ed so that there is a%h%mblllty

ea
of beconi ng’ § HpoLdt bk St]tgnﬁéﬁe%efﬁ@eﬁei%‘%%ti“blrFOf'or Sfredf P ne? to a
vari ati on ofhé¢he the anstibadsiyonspdr pessunne estrablliestsi ngpanwhenea next burst 30

occurs, andré£%§%éﬁt}ggdd?}eEGQQ§ E8 gayéfﬁgkféﬁw¥ﬁl€he amount of
15 occurred traffics, and in such cases the resources are
reserved wastefully so that the resource utilization
efficiengy is lowered.
Also, the above described resource non-reserving tyvpe
method has a drawback that the QoS satisfaction level is
20 lowered at the beginning of the burst in the realtime
traffic as the quality degradation such as delay or
interruption at a time of the start of the burst occurs due
to the fact that the transmission of the initial packet is
managed by the transmission permission establishing. Also,
25 when there is temporarily no transmission packet during a
communication session, the reservation will be released so
that there is a possibility of becoming impossible to make
the reservation for some time due to a variation of the
transmission permission establishing when a next burst
30 occurs, and this situation tends to cause a forceful
disconnection of the realtime communication so that it can
potentially be a factor for the service quality

degradation.



dﬁé@onnection of the realtinme conmmunication so that it can potentially be
a factor for the service quality degradation. 35 BRI EF SUMVARY OF THE
INVENTION It is therefore an object of the present invention to provide a
conmuni cation control systemand a conmunication 5 control nethod capable
of realizing the efficient resource utilization, securing the QS, and

i nproving the service quality, by changing a schene for allocating
resources BRCBHF d§ IMMARY WwiFetThigr INVENSI@Nreal tinme traffic or a non- realtine
traffic. 10 According to one aspect of the present invention there is
provi ded a comuni cation control method for nobile comrunications in which
packet communi cat® ois Greeredare ed obiecberfveere @ neslieinlte ingenthah wnd a base

station, ceppEigsng a&ﬁnﬁt&ml% c&ﬁlir&b%mﬂ AnRN LOLbhMuheveli@f a 15
traffic and judgi ng the traffic, t he nobile ternlnal b

transmit i n@oratrffélsé?wtq(gﬁd@.dgﬁé| Oforefal1fflr%sqﬁesﬁféﬁCrléq&eéfwwwe base

station \Ahemihgzémym Ofsecﬁjﬂﬁnﬁ,r@fﬁél Qo$ s caqdmgrh)rwm@@ 'ft)ie| eveli@s realtine
type, and not Lran m t % th e reservat g 0 the base station 20
when the typebf Y he% rdrFiEd "Es 2aSF bW pri %ﬁfﬁﬁ'%@&épgofeSHBHc?%alt|ne type,
at the nobihectedtimaalg whejthdet erniai agre:sl rigsounred fakount at vobe reserved
for packet franpsmssiQrsiaccording to a resource utilization state and the
reservation signal for.the traffic of the high priority 25 | evel or
real ti meOtype, ofcEtEME fiongnanaaneshge’ Eraamgmsseditoanyvanet9Rl thgre

transni ssi opsrgf & fddq thednmdhficetioh &hec OWrRItnQal Y rl YBL1Or

non-realtine t according to. rgins in remmining resources, . at the base
Coa 1 on: | BnBonTEyt G 19 RacPobatRer Gt B LERE BoE: Soet g

transm ssi oout nterwedn @r mobdadsnitssnodnal aired detbers sedtbyn,the step (c) from
the base St@%%ﬁ¥&§fﬁé*¥%é“@%%b§ B?Fnigﬁlohecking a priority level of a
15 traffic and judging a type of the traffic, at the mobile
_terminal; (b) transmitting a reservation signal for a
transmission request to the base station when the type of
the traffic is a high priority level or realtime type, and
not transmitting the reservation signal to the base station
20 when the type of the traffic is a low priority level or
non-realtime type, at the mobile terminal; (c¢) determining
a resource amount to be reserved for ﬁacket transmission
according to a resource utilization state and the
reservation signal for the traffic of the high priority
25 level or realtime type, or determining an average
transmission interval or transmission rate for the traffic
of the low priority level or non-realtime type according to
margins in remaining resources, at the base station: and
(d).notifying the resource amount or the average
30 transmission interval or transmission rate determined by
the step (c¢) from the base station to the mobile terminal.
According to another aspect of the present invention
there is provided a communication control system for mobile
communications in which packet communications are carried

35 out between a mobile terminal and a base station,



According to another aspect of the present invention there is provided a
conmuni cation control systemfor nobile communications in which packet
communi cations are carried 35 out between a nobile term nal and a base
station, -3 conprising: a priority level checking unit for checking a
priority level of atraffic and judging a type of the traffic, at the
nobile termnal; a reservation signal generation unit for transmtting a

reservati oncsihghakifigr @ o tdransmssedncreguest (o d ferbasecgtagi #n when
the type of rio evel or realtlng type, and

t
not transanfﬁﬂﬁl%%gi? %%ﬁ?é@lgﬁ%gfgﬁafgﬁoyT Hade 8P4t P6n"fhen the type

of the traftreffsca dowlpr irabiitly ltevelinadr morevyealdtiine sypealat the nobile
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amount to bé reserved acket fransm $sion accor t6 a resource
utlI|zatPont§@HF@1§ﬁtPQrﬁ§QH9§érﬁQtFBﬁ §F§ﬁa§t4?ﬁoqIW@entﬂﬁﬁthPQfofhe hi gh

priority |evgk erafeadtidm® hiiRe, p@rlor@e&eiméu g %a@\t@hag@xﬁéam ssion
interval or 15 transnjssjion rate for traffic of LOM/prlorlhg | evel
t

or non-real PPhe T yPET Lty FSSﬁﬁPéthnl?ﬁ%Qﬁﬁmqﬂ ﬁ&c B8§BufEesiotht the

base stati omheandha nmﬁehﬂtammomrafmﬁornﬁtaanncqnhmehtunubxﬁoroﬂot|fying

the resour oRoAIPUNL L R L1 24er 3ge BEANSHT Ssl ANt &r YaLogr Lransi ssion

rate 20 determ ne esource determ nation unit fromthe base
stati onlfo ﬂheenmbm¢tﬂQ@ﬂﬂwﬁaﬁorAéeéﬁdmn@lmbfanbﬁﬁewcaspeeunbftQHeapresent

invention {BEERyLS p&@\@ﬂﬁ&tatbeﬁem%eiw%@@/m%% GarEyhRg. out  packet
connunlcatlons with a nobile term nal npri si ng 25 reservation signa

recei vi ng ulFil#e7tietetAtfg 2gd F@§eF9§?Tbﬁt]s‘?rbr§d1g“Iaér fari Fafisni ssi on
request mhenraffyOEOf(ﬁhéiHmﬁﬂ&mﬁorstﬁ begdu pid ardai imevelpor seal time

Lype 3 LeSPULERHRLETdN IR an UOLL, LR dRLErT g 8 pesource  amunt to

be reserved pac ansm §si on-accor di
i5 transm1551on rate for the traffic of the low priority level

or non-realtime type according to margins in remaining
resources, at the base station; and a notification
information control unit for notifying the resource amount
or the average transmission interval or transmission rate

20 determined by the resource determination unit from the base
station to the mobile terminal.

According to another aspect of the present invention
there is provided a base station device for carrying out
packet communications with a mobile terminal, comprising: a

25 reservation signal receiving unit for receiving a
reservation signal for a transmission request when a type
of a traffic is a high priority level or realtime type; a
resource determination unit for determining a resource
amount to be reserved for packet transmission according to

30 a resource utilization state and the reservation signal for
the traffic of the high priority level or realtime type, or
determining an average transmission interval or
transmission rate for a traffic of a low priority level or
non-realtime type according to margins in remaining

35 resources; and a notification information control unit for



30 a resource utilization state and the reservation signal for the traffic
of the high priority level or realtine type, or determ ning an average
transm ssion interval or transmission rate for a traffic of a low priority
| evel or non-realtine type according to margins in remai ning 35 resources;
and a notification information control unit for -4 notifying the resource
anount or the average transm ssion interval or transmssion rate

det er mi ned hyttheifiesaw aescdetcer ainnahtoor uthid 4 rddve nohnkeitersd nal .
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for a transki8sf ohs riifieited ¢ MRE1HEsEerBimt oq?‘vi'ﬁéfn ftoﬁecflyﬁélﬁfﬁ the
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20 BRI EF DECCH P Ok G TR DA G, Py o 1 15 'a 11 o chart shonng an

operati 8 of ¢&acr ibbide %@%Méloraécéf’élilﬁ@l%%lthé%@&l renthef e present

invention. 2bafi@n whds hditaglamsf @heexpéﬂfm nNgs an aRer akienite determ ne
an average tran mssmnllnterval for .the no time traffic after

reserving r EB% c®5 T S fteRCri ABIt PRF £ Tk drhd’blatlrt&nr‘irg 5 one enbodi nent of

t he presentresaventian.sidhali go 3hesbasé| sva thar twhelmowihieg tape operaid on of a

base traffic is a low priority level or non-realtime type.

15 Other features and advantages of the present invention
will become apparent from the following description taken

in conjunction with the accompanying drawings.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a flow chart showing an operation of a
mobile terminal according to one embodiment of the present
invention.

25 Fig. 2 is a diagram for explaining an operation to
determine an average transmission interval for the non-
realtime traffic after reserving resources for the realtime
traffic according to one embodiment of the present
invention.

30 Fig. 3 is a flow chart showing an operation of a base
station according to one embodiment of the present
invention.

Fig. 4 is a block diagram showing a configuration of a
base station according to one embodiment of the present

invention.
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station according to one enbodi nent of the present invention. Fig. 4 is a
bl ock di agram showi ng a configuration of a base station according to one
enbodi ment of the present 35 invention. -5 Fig. 5 is a block diagram

showi ng a configuration of a nobile term nal according to one enbodi nent
of the present invention. Fig. 6 is a diagramshow ng a correspondence
table for 5 traffic type, priority |level and DSCP according to one

enbodi nent of theigreasdnt a hrenki dbagking. shbwisiga adicagrapushommngp @ & abl e of

DSCP of AF s A5 es. Acsandingat e, ppe erbed ety 9L, Ne PLEsept . Javent | on.

10 Fig. 8 is a aramshovmn ar Flcase 6 etermnlng QS of
real tine trafflwfttlanu a packet average transm ssion interval or a nunber of

packets to be tggnsm tited @%g%mn@h&pfn@oln Jo%lefsgaﬁdgﬁééf{&b?&wrdi ng to
one enbodi nent of the present 1 nvention. D DESCRI PTI ON OF THE

| NVENTI ON Ref&rrihd "Wéw PEiprgLy 1l%ehtfl.d Qsct?ne‘céﬁﬁéélpﬁeﬁ? otea 20
communi cat i &b EDNidral o&Y&h@WpaBQeﬂtCQW’@HﬂlQﬁii on control nethod according

to the present inventjan wll be described in detail cation
control P met hod) Fn Fi%y. -)1 10 IR édg’éd’%h% THE St L@é)gﬁr 8ropbéﬁo%rpcommm cation

control nethbtksccoradionging thi snentyodierdnt ofheheommusercat i on contr ol

met hod accorgidig tgy this enbodi ment has the mejor features that, in the
nobil e comunications for carrying out packet comruni cations between a
nobi | e +@rni nal Tt & B&sé SLAET @R, ShOpiMorn ¢X30PLayE! codfe 1 appl i cation

traffic is d&ﬁﬂﬂﬁ%ﬁﬁh@daaQbeefOfealtlme traffic and a packet average

transmission interval or a number of packets to be
transmitted per frame for non-realtime traffic according to

one embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to Fig. 1 to Fig. 8, one embodiment of a
20 communication control system and a communication control
method according to the present invention will be described
in detail.
(Communication control method)
Fig. 1 to Fig. 3 show the procedure of the
25 communication control method according to this embodiment.
The communication control method according to this
embodiment has the major features that, in the mobile
communications for carrying out packet communications
between a mobile terminal and a base station, a priority
30 1level of an application traffic is checked and a type of
that traffic is judged at the mobile terminal side, and
when that traffic is a traffic of a high priority level or
ol a realtime type, a transmission request reservation
signal is transmitted to the base station, whereas when

35 that traffic is of a low priority level or of a non-



that traffic is judged at the nobile termnnal side, and when that traffic
is atraffic of a high priority level or of a realtine type, a

transm ssion request reservation signal is transmtted to the base
station, whereas when 35 that traffic is of a lowpriority level or of a
non- -6 realtine type, the reservation signal is not transmtted, while

t he base station determ nes an anount of resources to be reserved for the
real ti ne packetl tinenswypesi oheaceos dialg ot G ighesencenot absedcier wafd,t hat

reservation adnaleiand.p Sch b, gaps Al ihe LOWRCLALISY | oxs rcoefsytt%e

non-real time ase station determ nes not to reserve an
resources wiid é’e(f@tfélem APAgthf BYelBlge thegksr $Shopmil $ wii@r vl ¢ ofd inige

packets and ity fd@s ckhbs dBLesM nat i @ d @ ckke vaebbhestgrm nalq sigde. 10 In
the pri orlty | evel checkl ng. met hod of this _enbodinment, assuming Diffserv

control, theBri%rict ¢ EUEI Low g Y Hel Pedictiche CEhAP&ck P 1534 1L 0t t he | P
packets are typedgetehpaBECPL4 DL i sixrterGide sPabnt Yo Hesﬁem d henyDi ffserv
control is t n rne he I in 15 which the
priority | e\a/r g%l%sm%@egl #‘18 d%berrﬁﬂhq]%atna%ke dgﬁead‘msmlSOISJth{le priority
control is dartrelrealomf tbe E@@lhet?paaﬂ@tnoatlfeashthomtféq"t;erarmdmttlsm to
i npl enent atiQp ipptihe tgtandaf dsfor. a network conmunication device in a
formof a router. Nanely, in this control, the header fields of the 20 IP
packet iHtlude albifrh&ePUipiery, 1ol ehsickdngf meriad ¢F etiis ndicate a

Diffserv COdﬁ]bB@llﬂlten¢DS§:E§;u@fng§ et packet confirgl | 6rshomsi @ agr nespandence
rel ati onship (Qlet\f\l/%en tl;';%lm ffIC t Re.ar. the, Hl’lglglt(;/ IeveI and t he DSCP.

rega lSLlC
Wthin an AFT(CAsSr é§%For War |ng ass 'Shown “I'n “fur cl asses

and three stiagesdofyt RECHI sléafﬂsmg/ prader Poynt) evéése ar@lajé)‘ufrf@ckrf\urt her .
Fig. 7 shows.JiSCRS ok LhgodFeoftasSes dh thics-gOPOGL nBY .1 R and AF4 are

regarded as the
15 which the priority level is specified by each IP packet

header and the priority control is carried out for each
packet at.eaéh roufer, and its implementation is the
standard for a network communication device in a form of a
router. Namely, in this control, the header fields of the
20 IP packet include a Diffserv field, and 6 bits of this
field indicate a Diffserv Code Point (DSCP) of the packet.
Fig. 6 shows a correspondence relationship between the
' traffic type or the priority level and the DSCP.
Within an AF (Assured Forwarding) class shown in Fig.
25 6, four classes and three stages of the discarding priority
levels are defined further. Fig. 7 shows DSCPs of the AF
classes.
In this embodiment, EF and AF4 are regarded as the
realtime traffics while AF3, AF2, AF1 and BE are regarded
30 as the non-realtime traffics. Note that, according to the
requests of the applications such as those for delays, it
is also possible to use an alternative mapping in which EF
is regarded as the realtime traffic while AF4, AF3, AF2.
AF1l and BE are regarded as the non-realtime traffics.

35 Note that this embodiment is directed to the case of



realtinme traffics while AF3, AF2, AF1 and BE are regarded 30 as the
non-realtime traffics. Note that, according to the requests of the
applications such as those for delays, it is also possible to use an
alternative mapping in which EF is regarded as the realtine traffic while
AF4, AF3, AF2, AF1 and BE are regarded as the non-realtine traffics. 35
Note that this enbodinent is directed to the case of -7 one-to-one

corr espondengge -het- wen(bheemd@nsb tmﬁw@és, tbetostrb drsd alrso gesssbhke to
use different ﬁp gapprn ,fﬂr t he fDSCP acco to the d srre of
the user. In 'sdéhasoch88sibhe H%§1T%( & Us ? %ﬁﬁipqﬁa €a hi gher
5 priority. dsare @S&ﬁphe;ormimoeuoa33=whsneethteeheank&~oﬂrthngm amedi um and
Low are avaidapl e 01 abhe.L Reealddy s8bu1hnBe vifeg, ROGNG, dhey can be

set in correspondence to respectively. the system
si de, such ﬂhﬂé@ltbanﬁ§ro¢ktmmﬂ¢rﬂdgewaaF@ﬁ§ gherqothfeed andist 8¢ user in 10

advance, sugh gmhakebR@nusRl I&RKes- & aseth%uenfeefot@ 1@%5 yjunqt@,yt of
comuni cations. \Wen there is no user selection, pped to AF4,

Next, the spéi fildegr BERRGT etlfY 14! @dnﬁﬁﬁréatfoﬁreiﬁﬁﬁqQﬂ 9n£?hdd4accord|ng
to this enbodizrenti wrbl, besﬁécde&ﬂnrbed tEEgsy&tS@OM&Mansﬂpﬂfamweﬁ of the

obi | e termng bh LS Shod e, A5 Shavhct 0RO

transm ssi on packets are ge “t he ernan%! carrles out t he
i denti filht issivagicet heuehathde typerddn smakeEsa03s1l810N)n Wiaespeci fi cal |y,

the DSCP of the Rackels LendlhiLcoghiZednandcubethesr dd s real tinme or
non-realtime i.s judged. In the case where it is judged as a realtine

traffic at SH&ELHEp: ' S1021S MR Vit i°6 - ‘packet containing the QoS request
(a naxinunrrequesbxtantavesﬁ@nnﬂfﬁngﬁﬁcedQWeaoQStmnrudnmnrneque@m for

exanpl ) specified TEOMENS.USEI 1] «d WANEMahhSS: ASLOR 1 AL the resource
al |l ocatl on Yy
15 descrlbed Flg 1 shows an operation of the mobile terminal

in this embodiment. As shown in Fig. 1, when the
transmission peckete are generated, the mobile terminal
carries out the identification of the traffic type first
(S101, S102). More specifically, the DSCP of the packets is

20 recognized and whether it is realtime or non-realtime is
judged.

In the case where it is judged as a realtime traffic
at the step S102, a reservation packet containing the QoS
request (a maximum reguest, an average request, or a

25 minimum request, for example) specified from the user is
transmitted (S103), and the resource allocation by the base
station 1s waited. After that, the transmission of the
packets using a code and a slot allocated by the base
station is carried out (S104).

30 On the other hand, in the case where it is judged as a
non-realtime traffic at the step S102, a packet average
transmission interval or transmission rate of that traffic
type (AF3, AF2, AFl, BE) as notified from the base station
for that frame is received (S105). and the actual

35 transmission timing of the packet is calculated (S106).



station is waited. After that, the transm ssion of the packets using a
code and a slot allocated by the base station is carried out (S104). 30 On
the other hand, in the case where it is judged as a non-realtine traffic
at the step S102, a packet average transm ssion interval or transm ssion
rate of that traffic type (AF3, AF2, AFl, BE) as notified fromthe base
station for that franme is received (S105), and the actual 35 transm ssion
timng of thﬁlpa@mﬁidﬂnﬁen&alu@ulsahedeﬁ&@ﬁa)m cal cThiag ierbadineat iwses an

exenpl ary ¢ t.ion ich the actual pagket tran ss

i nterval ngg%LﬁQﬁ U£§08F8?ﬁgm?rd?%%“E%ﬁghéﬁfﬁa| EISFFI% W% (Pth an
aver age $eaceqtl®ing o d hdeavapagent Fahshi sgiidn tionemigh aotaféed:d fromt he
base statiop,.!g, M%erth%efa%kabésms %@gﬂﬁ Antdrvh® hBeiERSE where the

aver age transm $8ion interval 1s notif from the base station, the
uplink ihtefferetee Yokers™éven-in the previous slot or the average of the
uplink i nterferemenﬂ{ocrmmﬁe%dum t he m@w qus rflrgarre ISnmaaéuw@b and the

average transnission interv each traff ? next slot or
frame i s not ‘F’f‘:edtffrd’thetrﬁlé:ebé%”wéf?b%“a‘crb errdla gltsonoﬁé §FAs T t he
resour ces. Haehbaobid @ tienm ndk cpl cuk aire@rﬁehe:npackoet&etr aesel s on

ot 111 o fo E%EM?JJJ %Iltsoxép%troghé%‘t%e %Jer m n C%p%ﬁgrghﬂﬁ pl

notified |n or i on he o recei ves the average
transm §8i opoven erifml thef Pé&éhotlﬁaffi“&etw)éﬂ@c%altrelds apér tbai ¢atTd8hoti fi ed

fromthe bagg,simfdHibn andcadhushs bthen ave/mUeR tthpRSAhSSheMét M it
according to the | atest 20 average transm ssion . interval . For exanple, as

shown in FPE. T22M§ e JOd TaLIAEBORhERk L% Shieriege2CF 3RS HiEstDn i nterval
(5 slots) ahapgindgreimftHeheesbat2esanthdetrermileesernheadctaatutaansm ssion

tining aCCOEQé”&aé&EEr%%é%é%qgggghakntéuéﬁfiggpiﬂ%@'traffic type of

15 the own device according to the notified information.

Also, the mobile terminal receives the average
tranémission interval of each traffic type that is
periodically notified from the base station, and adjusts
the average transmission timing according to the latest

20 average transmission interval. For example, as shown in
Fig. 2, the user of AF3 checks the average transmission
interval (5 slots) at a time of the slot2, and determines
the actual transmission timing according to the exponential
distribution.

25 In the example shown in Fig. 2, the calculation is
made by setting the actual transmission interval equal to 6
slots. Consequently, it will be transmitted at the slotS8
that is 6 slots ahead from the slot2. At a timing of the
slot3, when the transmission interval calculated according

30 to the exponential distribution with the average of 3 slots
is 4 slots, for example, the transmission slot becomes the
slot7 (3+4 = 7). Here, this "7" 1is compared with the
transmission timing "8" c¢alculated in the previous slot,
and one with the cearlier timing (slot7) is selected as the

35 transmission timing. In this way, the transmission timing



25 In the exanple shown in Fig. 2, the calculation is nmade by setting the
actual transm ssion interval equal to 6 slots. Consequently, it will be
transmtted at the slot8 that is 6 slots ahead fromthe slot2. At a timng
of the slot3, when the transm ssion interval calculated according 30 to
t he exponential distribution with the average of 3 slots is 4 slots, for
exanpl e, the transm ssion slot becones the slot? (3+4 = 7). Here, this "7"
i s conpar edis ¢l dhieatddr ansehssi ehoti om ng lﬁ'z-ﬁs"j sC&DlIClIlh&t edtkntt he previous

slot, .a”dorgﬁf ML, ‘P%at A 'SFESBSM%P&I(HP& <%%Ip%9tc-\§d“?§h g, 35

transm ssi I'm ng hi ransm SSIO I's cal'cul ated at
each sl ot chaﬂiﬁTa]sﬁSsI@f ttlhlénlgaﬁé%tmlﬁb@@firedfea/éwr&geovﬁaQMSwm interval,

conpared W §he tihern transairsseen ckhALRGs $84c Wiafed d RetRecpheyd oys, sl ot, and
one with the earlier transmssion tine is selected as the 5 transm ssion

timng. ConSEudhtision ttlfnénﬁosgPBF%q‘E%“’d]e‘/a'l Ltpjitsh PR 1G4k ¢ i Hitlof the
traffic | oadi guitkd warandioh bs tpessibf€id adid ljuzeklihe nesout cies
efficiently, Thsebnle t he pﬁagket %ansm ssion is ﬁ%rlreln%q out at the

cal cul at ed LEransm 5sin i rlnzﬁg glbﬁouﬁ\i)etse etfhat this” 10 enbodi nent is

directed to the Bxanpltdrey reasetwheresithes averigge atrrdaesnpssi oh §int er val

notifying pefiach and tt'%%ns?n&%@%@hsﬂrﬁ’{hé'{?lﬂﬁi cahkeulathgp pgriod are set
equal to one slot, but it is also possib to set themequal to one

frane. 1% A@‘%deli%ert%éscéééeﬁﬁ%?et?h‘éhfba%’ée“ﬁ]tlét”oﬁdﬁét Fheee the

transm ssi oivd bl g tﬁaﬁﬁmﬁﬁbhbﬁ iﬁztmﬂai 0eieks nigh@ ertibansfii sshON rate

corr espondi ng to the r|t0r|t¥ ¥ the traffic tége of the own device,
and det er mi He¥ THe S ifinmbel 18F Ha Tilé}d g TP dhct £ed BeY2unit ¥iSve. For
20 exanpl e,slten tute ittr arssmlssl Dnssaltlee otfo tShaet AFEgmt eafibhilcto sonaotified as
320 kbps, if.the frame length is 10 ns and the packet size is 320 bits,

t he nunber of packets to be transmtted per frane is 10. Also, if the
nunber &% sl ots Also. in the case where the base station notifies the

transmission rate, each mobile terminal checks the
transmission rate corresponding to the priority level or
the traffic type of the own device, and determines the
number of packets to be transmitted per unit time. For

20 example, when the transmission rate of the AF3 traffic is
notified as 320 kbps, if the frame length is 10 ms and the
packet size is 320 bits, the number of packets to be
transmitted per frame is 10. Also, if the number of slots
per frame is 15, these 10 transmission packets are

25 transmitted by randomly selecting 10 slots from these 15
slots.

Fig. 3 shows an operation of the base station. As
shown in Fig. 3, when the base station receives the
reservation packet (containing the QoS request) for the

30 realtime traffic from the mobile terminal (S201), the
availability of the resources is checked (S202). More
specifically, in this embodiment, the QoS réquest from the
user 1s set as the transmission rate. The availability of
the resources is indicated by a rate of the'average of the

35 uplink interference powers of the slots in the previous
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per frame is 15, these 10 transm ssion packets are 25 transmtted by
randomy selecting 10 slots fromthese 15 slots. Fig. 3 shows an operation
of the base station. As shown in Fig. 3, when the base station receives
the reservation packet (containing the QS request) for the 30 realtine
traffic fromthe nobile termnal (S201), the availability of the resources
is checked (S202). More specifically, in this enbodi nent, the QS request
fromthe udemd sisat raSpéhe te amc-rmﬁﬂimm makemud heo Byaid @biddwtey ,of  the

resources is indicated of average of the 35 i nk
interfer enctz ‘poWeErs 6 1§ ﬁ\: ’g‘ i eﬁeeﬁreélﬁfoﬂg“erﬁo 4 rf'épvmth respect to
t he uplink lrmaelrrfmrpnoberﬁbd)re ]zmwartherf celésanpl e. The uplink int erference

powers contain \thterftﬁéeﬁ'&@S Jimmnm%l%hﬁug?% b Nt ey

(transnlsS|on rate) rovid e realtine traffic F AF4) is
detern1néd‘€§26§?1tF8? té&g el Efas AFHdwh Si Ae Ef g1 B2 d wiet? Phe FPEsour ce

avalIablI|k%am@Q@ffbglenb“mslmqtmgem OwRe@n@hd. PesdBiYe r£8QULGES 181 €
avail abl e so tg, |s deternlned_lo B QV|de the maxi mum transmn Ssion
C

rate of thé&%d rlClﬁ\P§o Swheh* T He Gesél P0 GAT I A1t e icient is
bet ween 0 tayal.l3plrotomamyt resnunﬁﬁsrmﬂeeavaolab¢e1$o1ﬂhamdNUmua

deter i ned &0, anovide, Lhe. AN IIANSHE $81 0, LAt e, Of Jhe, ger . This is

exenpl ary case er e maxi mum r equést " and m ni'nmum- request for
the Qo§~r$r aVdddraréd thy cenkl obinte itsePrithaenaf 1% & 14 Mo tofmapie

reservati Orhesléldltrcleg ah@ £ASEIMEY & d Racmaxi Ny eguesiec ARG Hhe B num
request of\}%lre not decl ared, It6 5Eosmble for the base station

to set ngf@BQ Eﬁ%%s?&f $igh,F aedrP d"$ow. HHe t%af€ni ssion rate
can be adj usteet lbyyt hesvaluer ofth2datxieuspreade fig dracttore Sh)imam t he

mul ti-code nuEREE £8,Pene UgSd £ £2GAUFEEy LRe NS £ASG QhidQyPLENT the
15 a time of the reservation, but in the case where the
maximum request and the minimum request of the QoS are not
declared, it ié péssiblé for the base station to set
several steps such as high, medium and low.
The transmission rate can be adjusted by the value of
20 the spreading factor (SF) or the multi-code number to be
used for each user. In the case of doubling the
transmission rate, a provision for reducing the SF to a
half and a provision for using twice as many orthogonal
codes will require the same amount of the required power
25 resource, so that the exemplary case of adjusting the
transmission rate by the number of orthogonal codes to be
used will be described here.
Next, the amount of resources required for providing
the determined transmission rate is calculated ($204). In
30 the case of carrying out the transmission power control in

the CDMA, the transmission power is controlled such that

[

the SIR (Signal-to-Interference Ratio) becomes a target SIR
{which will be denoted as "SIRtg”). The amount of the
uplink interferences as seen from the base station will be

35 denoted as "Sumliup". The receiving power necessary at the
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transm ssion rate, a provision for reducing the SF to a half and a
provision for using twice as many orthogonal codes wll require the sane
anount of the required power 25 resource, so that the exenplary case of
adjusting the transm ssion rate by the nunber of orthogonal codes to be
used w Il be described here. Next, the amount of resources required for
providing the determned transm ssion rate is calculated (S204). In 30
t he case ofbL£ad ryi-ang cutint be deransnp Sstiare power: raaBhniokiom tdwe CBVA, the
transm ssi on_ power. i.s contraol.l ed such that he SLR.(Signal -to-Interference
Rat i 0) becorrlic,\‘gu%tC arbdeton§l hOdfmkqiscﬁd%lhd eed end S‘d[égig‘éf% g"). The anount
of the uplé¢mkstiimtrer{fler.ences as seen fromthe base station will be 35
denoted as "Sunliup". The receiving power necessary at the -11 base
station in order_to provide the transm ssion rate of "ratecd" by one code
i s cal cufated b2 bl 6WFRE “ede@mti®h (1). 5 Powered = SIRtg X1Sun i up
(1) The receiving power necessary at the base station in order to provide
the determned transn ssion rate "rategos" is calculated by the follow ng
equation (2). 10 Rovkraad TREPBREF Bl S F i Edodlr A0ECH S TR Y S Sdin 1 up X
rat eqos/ r atectef 2o piovikenthehét hermirnel calaogmdatedonesaous cCer ammust’ exceeds
the uplink £apaeldQlodial kfiel BO0PM, {mPWlaciBl ) case where the uplink
capacity is not exceeded ~even en the cal cul'at'ed " Powergos" is added to
the curt@nt average uplink interference power, the transmnission rate 20
and the nunber ofoweodes Crabegesdratecthqdorapkew ding "rategos" are
all ocated (S209), and notified to the nobile termnal (S212). On the other
hand, in the case where the uplink

= SIRtg % Sumliup x rateqos/ratecd (2)

15 Then, whether the calculated resource amount exceeds
the uplink capacity or not is judged (S203).

In the case where the uplink capacity is nof exéeeded
even when the calculated "Powerqos” is added to the current
average uplink interference power, the transmission rate

20 and the number of codes (rateqos/ratecd) for providing
"rateqos" are allocated (S209), and notified to the mobile
terminal (S212).

On the other hand, in the case where the uplink
capacity is exceeded when the calculated "Powerqos”™ 1is

25 added to the current average uplink interference power,
"rateqos” 1s reduced to the minimum request "ratemin", and
"Powermin” 1s re-calculated by using the following equation
(3).

30 Powermin Powercd x ratemin/ratecd

SIRtg x Sumliup x ratemin/ratecd (3)

Then, whether the uplink capacity is exceeded or not

35 1s judged by using this re-calculated value ($206), and if



capacity is exceeded when the cal cul ated "Powerqos” is 25 added to the
current average uplink interference power, "rateqgos" is reduced to the

m ni mum request "ratemn", and "Powerm n" is re-calculated by using the
following equation (3). 30 Powermn = Powered x ratemn/ratecd = SIRtg x
Sumiup x ratem n/ratecd (3) Then, whether the uplink capacity is exceeded
or not :35 is judged by using this re-calcul ated value (S206) , and if
-1.2 it is notiexaeededcedd® r es@Uressureqyi Fegufodd tha rdnRi MIM nigquest
transm ssion rate_are all ocat ed (%210) angbnoti fi nmobi | e erm nal

(522 rt PeoRsS el P e TR e Apaet 57 S eeddanaE { el ot ep
S206, the adm $seomobble stemfiused ($8221) . IThet piisckmdmbnalge thansm ssi on

intervals of,they Ue&sm\ssrsorm%te%%df qr AR3. s AR2.s Afl and @ﬁﬁ%&?n

det erm ned accordr n% he margins of the resources after | ocati on
of the résodfcEsfae F(%rhbl)AM as indicated in 10 Fig. 8 (S207), and
notified to the mRbi becker ramragtéy tMShBlet‘,h@n notddicatd on %hgnal (S208).

For exampl e n.the traffic he en t vai l abilit

coef fi cime)nt TF%“SB&?%%% Ft%o 65 A‘%t3 nger e ?9%3@%?& LFH'E%??‘/%I s of
AF3, AF2, AbtcandiBE to aftid crslr&nelssetf tbebee8d?’ced 24" erl5h®36" and "48",
r espect i vel ¥11800. 064 bpedhd 0. JNGIRAI LG etermngls ot gihat e, mobi e

terminal determnes the actual transmi'ssion tim ng according
exponentifal F1gi sBr{Hae7 bn alid Raté igdeftageh ¢ apetel equalrmioathby nosiig ed 20

average trang@i ﬁ§t@ﬂ1&£\1§ﬁfﬁ/@hg@1falt hatokyaf foe &y 1 0WheBXaRPl €, even in
termnpals of the BE traffic exist,

t he case where lural it bile
each one dettéflﬁsh& the h%ac‘ﬁue{n%teflaﬁgﬁr &P bH* 1 1 'y AELSrGitRBTL 6° t he
exponenti al bedivstni butd an. it hitechevavecagerofs dB'iorsdntthat-alt o6
AF3, AF2Z2, AFl and BE traffics are set to be "12", "24",
15 "38" and "48", respectively, and notified to the mobile
terminal.

Note that the mobile terminal determines the actual
transmission timing according to the exponential
distribution with the average value equal to the notified

20 average transmission interval of that traffic type. For
example, even in the case where a plurality of mobile
terminals of the BE traffic exist, each one determines the
actual transmission timing according to the exponential

distribution with the average of "48", so that it is

N
[9]]

possible to reduce collisions in the uplink.

Also, as for the decision of the resource allocation
at the steps S209 and $210, it is decided when the
transmission request is made in the case of the realtime
traffic, whereas it is decided and notified according to
30 the latest traffic state by setting a certain period (one
slot interval or one frame interval, for example) as the
average transmission Interval in the case of the non-
realtime traffic.

Note that the exponential distribution is used in this

35 embodiment, but it is also possible to use the other
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25 possible to reduce collisions in the uplink. A so, as for the decision
of the resource allocation at the steps S209 and S210, it is decided when
the transm ssion request is made in the case of the realtine traffic,
whereas it is decided and notified according to 30 the latest traffic state
by setting a certain period (one slot interval or one frane interval, for
exanple) as the average transmssion interval in the case of the non-
realtinme traftéicibNaoten tvhath tthe expomentvaludissty icbutilomoi shesed in this

35 embodi mepte - UL {Lad & @38,PRRSLPLE tay e the ofher -13 distribution
with the average val ue set equal to the average transnission interval

val ue. In the abbvethea pdayser &hrofPf et Hen casehthéreet hBepasehe shaftd on

notifies thecaVesRgs ¢ira@NStss e AEEr ¥l n 1A L188N i nRedeseribed,cbut in

the case_of notifying the transm ssion rate, each nobile term nal checks

the transni SeFOR et e PidorifedpEnarag to The orindr ity FEIRFMbTStHE traffic

type of theaown eesti aeybidet eernnesl t fiee sikrhere ofr apaeketsob or dee

transm tted per,ynitq | bEFRRILE S, 08 nackels by, 10 seheddd ng slots
syste he

random vy. (&gn igurati gf EE?(rale comuni cati on control
communi cat i bhe corn rddvimest.hdd tdesen e bethabvv egawt peckeadki ged by t he

follow ng coppfhCatd O GORLAQl tS¥St eMa Hahsift taNAnEl PucReBhOy 2
configuration of the communication 15 control systemaccording to this
embodi neft . SAseShidih 4P %S §ar4°Mihe base station has a circulator 100, a
denodul ati on ci rcubrifilfik,atd osi ghatheemmhiurmpl @xiing conteditsilOPsma decodi ng

circuit 103, a npdulation.circuit ~110..a signal, miltiplexing circuit 111,

: . ) C cariqn _control met desscr
an encodlng CIrCUI% 28] , dan a resource eternlnaglon uni fT§T The

circul at or 100reariies boutthter dnshpwsi O ncamdin rraddpni oandf o packetsn -t hr ough
radi o CO”“UﬁigathHH%\Mﬂé1 %h%how a configuration of the communication
15 control system according to this embodiment.

As shown in Fig. 4, the base station has a circulator
100, a demodulation circuit 101; a signai demultiplexing
circuit 102, a decoding circuit 103, a modulation circuit
110, a signal multiplexing circuit 111, an encoding circuit

20 112, and a resource determination unit 113.

The circulator 100 carries out transmission and
reception of packets through radio communications with the
mobile terminal, and the received uplink packets are
outputted to the demodulation circuit 101 while the

25 downlink packets modulated by the modulation circuit 110
are inputted from the modulation circuit 110 and
transmitted to the mobile terminal.

The demodulation circuit 101 converts the received
signals by a despreading processing or the like, and the

30 <converted signals are outputted to the signal
demultiplexing circuit 102. The signal demultiplexing
circuit 102 is a circuit for demultiplexing prescribed
signals from the converted signals, and in this embodiment,
the control signal such as the reservation signal is

35 demultiplexed and outputted to the resource determination

-14-



nobile termnal, and the received uplink packets are outputted to the
denodul ation circuit 101 while the 25 downlink packets nodul ated by the
nodul ation circuit 110 are inputted fromthe nodulation circuit 110 and
transmtted to the nobile termnal. The denodul ation circuit 101 converts
the received signals by a despreading processing or the like, and the 30
converted signals are outputted to the signal denmultiplexing circuit 102.
The signal demu tiipl.exing, chécdlignal0eimsilaigiecuhg & Drewienmuloti pl exing

prescri bed i | s.fromthe converte na and in t odi nent ,
t he control % gngf %Lghségn‘%e HQ%E}&%?@&%l he\l?g Lh%gxﬁéﬁﬁngpf exed and
out putt ed t@lmhelrésomheedd€Q¢Wﬂﬁrﬂﬂnqwit 104 . uhh@ dd@diAlsairtche tsi gnal

demul ti pl . ex4i;ng Ehheyi %hé,O?np@weqyts%gintﬁqsagan@t terelemultiplexing the
reservation signal to the decoding circuit . e decoding circuit 103

decodes the UiPApiitt é818F gahl 3" alft Dt puit's fﬁehf%s thee B UPl stk gienf or mat i on

to circuits of the subseqmemnc&tcﬁge,he Gncbhenpt berchand,1 1 ke ceneadi ng
circuit 112 mm i nk |nfornah|on and t he eqﬁpded signals are

out put t ed t&%Fh§0§PéhaP iy ?WTﬁ%ﬁ?Wﬁ;ﬁﬂ r &t *4999C THe T Gn & *nul ti pl exi ng
circuit 1lllougpatcedcupt thorsddhaiuintilplietiengnthei segmalislli.nfiet ed fromthe

encodi ng ci rGyint | $$¥t§999£ﬂﬂiﬂﬁhkﬂhgaﬁh9n iknforpation fnputted fromthe

resource determ nation uUnjt assenbl packets, an out putting them
to the MddulELitdR1ERIBEI FNA10lerHe LMBHGEIAEI 6AORI Flati ANCLKd "W AdF &P e t he

mul ti pl exed 1dat anan@nhdSneut pud:se tdremntrorinne 16hr Chip @t ©4a 1Q%m the resource
determnation unit 1 3thas a reservatli q i nfor jon re o%nltio circuit
120, a vacant SPEEEGr 8 L CHRAbHRY FhetKit 3 Sirr 8BPEMY hpédhﬁ%§ det F'fi nati on

circuit 10-o3rpatrésgurbendet erlra matduda téioncuitcd 06,110 r dimi ni ng 20
resource a”ﬂ%ﬂhl%%?SKiggrg&fﬁLﬂfO:Hgéul%tggckﬁg ﬂyf{fﬁﬁ%xed data and
15 outputs them to the circulator 100.

The resource determination unit 113 has a reservation
information recognition circuit 120, a vacant resoufce‘
amount checking circuit 104, a QoS determination circuit
105, a resource determination circuit 106, a remaining

20 resource amount checking circuit 107, a packet average
transmission interval or transmission rate determination
circuit 108, and a notification information control circuit
109.

The reservation information recognition circuit 120 is

25 a circuit for recognizing the reservation signal among the
control signals demultiplexed by the signal demultiplexing
circuit 102 and analyzing its content. More specifically,
the content of the reservation signal is analyzed and
whether the traffic requested by the mobile terminal is

30 realtime or non-realtime is judged.

The vacant resource amount checking circuit 104 is a
circuit for checking the amount of currently used
resources, judging the vacant resources, and outputting
that judgement result to the QoS determination circuit 105.

353 The QoS determination circuit 105 is a circuit for judging



transm ssion interval or transm ssion rate determ nation circuit 108, and
a notification information control circuit 109. The reservation
information recognition circuit 120 is 25 a circuit for recognizing the
reservation signal anong the control signals denultiplexed by the signa
demul tiplexing circuit 102 and analyzing its content. Mre specifically,
the content of the reservation signal is analyzed and whether the traffic
request ed byhé her nobilye tearem pal the 80rv ead tidw «are RANtheabtére i s judged.
The vacant resource nnqg} c%%%%h@gogi{ggl}e;qgéhﬁﬁg Sglrcylt for checking
the amount of “Qurt? y used resources, ', judgi ng the v ¢ant resources, and
out putting thatfmmdgennnﬁer@@&Prmﬁoath@nQDB%deﬂeﬂ@wnaslonccr¢@U¢t 1.05. 35
The QvS det?& @%éfﬁ\ﬁ%ﬁéﬂgﬂé }Q§0h$c@ &ﬁé@ﬁ%tdcéy}dl%ggkggth015 the
priority |eve oC the service request of the user according to the content
of the réset¥atf ot sigialt fhéhfeidtrte WRILHHthAMO MR ‘cPPEErtnd06 is a
circuit fogigdetetnaodng tdhe raseurseranbuntt agaardiregutetther &ghecki ng
result of the vacangaresourc amount checking circuit 104 in the case

where the t FaffieP uedted r6ﬁ1rﬁﬂégﬂﬂﬁlle terminal is realtine. The
remai ni ng resourtiee anoumitn ickreckisngrcer guedn AGhdcking circuit f@F is

subtract i ng, the 1esouise ARUAL ahLoeAL e L0 e heal tpapcdy aff i ¢ from

the vacant Tfesource anmount to chec e remalning resource anount
packet aQer Bye Teahsimsdired filgt éroal the ‘QQ%HEHﬁﬁﬁﬂuéﬁeraW@U@bt@?n1natlon

circuit 108cm§c@.§ﬂgcagﬁdlnﬁ@@ QQg@npiaigmbﬁﬂua average transm ssion interval
according 15 to HPFIOFII | evel of the request fromthe nobile term nal

in the case wher ETPEGUEERRE™BYS tHE THSEIVEE PErminal s

non-realtinEraﬂ%mnsKmaﬁlnHﬂﬂ de tienhonaat oone icantirol1 08I teubt c1OQuits a
for determining the average transmission interval according
15 to the priority level of the request from the mobile
terminal in the case where the traffic requested by the
mobile terminal is non-realtime. .
The notification information control circuit 109 is a
circuit for notifying the determined resource amount and
20 average transmission interval to the mobile terminal, which
outputs these informations to the signal multiplexing
circuit 111.
Note that the signal demultiplexing circuit 102, the

reservation information recognition c¢ircuit 120, the vacant

[
(92}

resource amount checking circuit 104, the QoS determination
circuit 105, the resource determination circuit 106, the
remaining resource amount checking circuit 107, the packet
average transmission interval or transmission rate
determination circuit 108 and the notification information
30 contrel circuit 109 may be provided behind the decoding
circuit 103. Also, the signal multiplexing circuit 111 may
be provided in front of the encoding circuit 112.

Then, in the base station in such a configuration, the
reservation packet transmitted from the mobile terminal is

35 recognized by the reservation information recognition
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circuit for notifying the determ ned resource anount and 20 average
transm ssion interval to the nobile termnal, which outputs these
informations to the signal nultiplexing circuit 111. Note that the signal
dermul tiplexing circuit 102, the reservation information recognition
circuit 120, the vacant 25 resource anount checking circuit 104, the QS
determ nation circuit 105, the resource determnation circuit 106, the
remai ni ng r edouuce aﬂounmr@Mﬁthﬂngcakkomhto&OYoothEMpa&haMulawebage
transm ssi on val,or transmssio erm nation .circyit 108 and
t he notlflcafféh??n? hB%IO ﬁ¥$0 %?%ESE% N0y (lrﬁfl %gglded behi nd
t he decodln@CC@FﬂeugttQOGblguzﬁyoaﬂﬂéeﬁlgﬁaprhﬂttwqﬂmnahﬁ} cﬂh@uhﬂ(&al may

be provided rieRof k0Bt apbut ey @npediing ¢brcuht Idder A& dd fehenbase station
in such a configuration, the reservation packet transmtted fromthe

nobi | e teTnPnQFgléelég 1o COYHiILE BBy HWheVFESRT VAT FYH SN GREL on
recogni tionchkehiaprcui¢uil20 dhr augh thheqosr col v ayr dd@ed he denodul ati on
circuit 101ﬁe%nd the SI a(3q§ﬂylt|pIeX|n910|rCU|t %p 05 According to this

detlermin Oon _Clrcu
recogni zed reseFvéPlon t he ‘'vacant ~resource anourit accounting for

t he |nterference§f©érth@d6 dﬂhemﬂw@mWSOESFGh@@kmmbemQﬂherva@anedréspurce
amount  cheqkiong i ¢ epb ts 40t ANG e 085, pﬁfe W datd i3sofeter m ned by

the QS deternlnatlon circuit 105. After anount of resources to
he reseﬂ#bddﬁéﬁfmﬁﬁé1¥%%l%iﬁﬁyhﬁs1@§Icﬁhatéﬁméhﬁl%ﬁIQﬁﬁﬁWﬁ&9b9mPH@tr@Source

10 deternln%hb@ﬂa@tiﬁylthéik%sdﬂyie@egabekﬂgdrﬁépuﬁﬁﬁr&%ﬂ%ﬂ%chs subtractlng
t he resourceﬁﬁfg ﬁrved for the realtine is check t.he remai ni ng

resource amd egﬁlFﬂf(ﬁ?ﬂﬁhqlngléfso?ﬁgepﬁ@%@?téVE%ﬁﬁ@gtféﬁ§Hf55|on

i nterval or 10f7rafisai sa¢loat raates ofger teachmpss dentyntewell ofr t he non 15

real tine '5t@%h@&@k??@nbMa€$Q&Ha%%%% ﬁY?B?Q@vtIéW§@%§5H%% nbterval or
transn133|on rate determnation circuit
15 realtime is determined by the packet average transmission

interval or transmission rate determination c¢ircuit 108,
and after multiplexing the notification information from
the notification information control circuit 109 with the
downlink information at the signal multiplexing circuit

20 111, they are transmitted to the mobile terminal through
the modulation circuit 110 and the circulator 100.

As shown in Fig. 5, the mobile terminal has a priority
level checking unit 199, a reservation information
generation circuit 200, an encoding circuit 201, a

25 modulation circuit 202, a circulator 203, a signal
demultiplexing circuit 204, a demodulation circuit 2035, a
decoding circuilt 206, a packet average transmission
interval or transmission rate checking circuit 207, a
number of packets determination circuit 208, and a

30 transmission timing determination circuit 209.

The circulator 203 carries out transmission and
reception of packets through radio communications with the
base station, and the received downlink packets are
cutputted to the signal demultiplexing circuit 204 while

the uplink packets modulated by the modulatiocon circuilt 202

,e
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and after nultiplexing the notification information from the notification
information control circuit 109 with the downlink information at the
signal multiplexing circuit 20 111, they are transmtted to the nobile
termnal through the nodulation circuit 110 and the circulator 100. As
shown in Fig. 5 the nobile termnal has a priority |evel checking unit
199, a reservation information generation circuit 200, an encoding circuit
201, a 25 nopdw dmiporn teidr €not 202, m@l iatdwhat:0Fc 208, 2@ sirghal

demul ti pl exing Gincuit 294, 2 denpdyl atign circuit 205, a decoding circuit
206, a packet average transm ssion interval or transm ssion rate checking

circuit 207, a dibedcotl paeket slrdetxdmng garcohtck@€uis 208, rcand o080

transmi ssi omerduicn® 1485 8E " PEL & O & TGWinh 1209 ofhen &1 4 Gl ALOr; 1203 Garri es
out transm ssion and reception of packets through radi o communications
with the ? bd<€ sttt 6A7 CAhY L he? tecéiNed RdbAFi AROphkEts dh€ outputted to
t he signal demtrbipkexhny eomeaitind4 nbirhet36nt hegamd imk Ppacketsappdul at ed
by the nodulatiaon .circui 02 -17- are_inputted. fromthe dul ation
circuit 202 tg’r?d?gtdﬁgngrgns%'fe%ie 8" THe g§§él§33??6%9 J‘r%freorérfag%é)l“qgéﬁul tipl exi ng
circuit 204 degud téphenptl fot owemitddpltexithg preset ibedrasiegnal s fromt he

signal s inpyttedniasibaMmiper&lr e atan sa93s; 8- 4 e tcmeﬁzlﬁ_moqiim%m_t. the
control signal_ containing information regardl ng the S and  the radio

resour cetanolidt RSP f FRAL F UG i et Xias  dbmin i X%k ed tandSout put t ed
to the packeheavergages &fafnsndamilyiplRikenyathorcéd @ansMsSginan kat enehecking
circuit 10 207. S0 o1 he. si dem,ij ti 8' exing cjrcuit 204 3 tputs the

i I

. dem dﬁ&" ¢ ) nabo.. . L :
signal s aftér "aemurti Bl ekt hgTt he Cont' Pl “SPGRAT2 Y11 e T FerrodlPat i on
circuit 205.coTinerdentteal attoivead rowine120by godwverteadie meoeiegednsi gnal s by
a despreadi Rg Rh@QC@$RENYUand the converted signals are outputted to the

15 decoding circuit 206. The decoding circuit 206 decodes the
inputted signals and outputs them as the downlink
information to circuits of the subsequeﬁt étage.

On the other hand, the encoding circuit 201 encodes
the uplink information, and the encoded signals are

20 outputted to the modulation circuit 202. The modulation
circuit 202 modulates the encoded data and outputs them to
the circulator 203.

The priority level checking unit 199 is a circuit for
checking the transmission type traffic type (a value of the

25 DSCP, for example), and judging whether it is the realtime
traffic or the non-realtime traffic according to Fig. 6
described above. The judgement result of this priority
level checking unit 199 is outputted to the reservation
information generation circuit 200.

30 The reservation information generation circuit 200 is
a circult for generating the reservation signal according
to the judgement result of the priority level checking unit
199, and outputting it to the encoding circuit 201. More
specifically, the reservation information generation

35 circulit 200 generates the reservation information in the

-18-~



or the like, and the converted signals are outputted to the 15 decodi ng
circuit 206. The decoding circuit 206 decodes the inputted signals and
outputs themas the dowmlink information to circuits of the subsequent
stage. On the other hand, the encoding circuit 201 encodes the uplink
information, and the encoded signals are 20 outputted to the nodul ation
circuit 202. The nodul ation «circuit 202 nodul ates the encoded data and
out puts themase offhehei reulatone 03T iTtheuphi esi £ hevebF€hecking unit 199
is a circuit; faor.. .checgki the transm ssion type traffic type (a val ue of
the 25 DSCﬁ,Jdﬁé'fngga?fgl g%?'aﬁd judging whether it is the realtine traffic
or the non-realtilige Prakeircaecd¥di MFEsFisisgoneingesst! b above. The
judgement resitsnelstiBhS rREEOERE Yk idevalr cGheckbngcHgits 18% i @tcputted to
the reservation information generation circuit 200. 30 The reservation

i nf or mat i bn GEnésat it6ACEPFERT T1 200" 572 1a i FEATETT BT L Yenktdti ng the
reservati on ssicggirali ngcecor dhagnot Of tdwer jjandgerrertmar esnl tiofodoheripm ority | evel
checking unit_ . a out puf i it taot i ircuit 201. Mre
specificall yr,egtdl%gi%’rngsgg\e/a Pgngﬁq%%erm{tdldgr? g%ﬁgpg??o%g%@{c)l rcuit 200

gener at es t Hemidgdpvarednby nfloe netdron. idemuié irle8ipasel ofuithe ddeakniine

traffic such,as ks aRdsAEfed8ind NAHGAICAJ A1l Gunber The Paqkals average
transm ssion interval or transm ssion rate checking circuit 207 checks the

packet ‘Her¥gertaasAresrbhcht et 8¢ CMFRSH €5i bACFAte according to
the notifi catdtenrnminbhensat toAc(i tf orsratdtenrmihegartde nguiither QxS pandettBe radi o
resource ampunt)  demul tiplexed b&'r{if)tht si.gnal, demil tjc(pl%xg ng gircuit 204,

and outputs'thi's cﬁgcszwilng FeSUlt 1e namer %)?gpack s 1 "§ét er ni nati on

circuit 208.avEraggubensof spacketst edatleom nagneni esfeuitat®08 adet er m nes
the nunber Qﬂnﬂﬁﬁ%e%ﬁe determined number of packets to the

15 transmission timing calculation circuit 209.

The transmission timing calculation circuit 209
calculates the transmission timing éccdrding.to the number
of packets to be transmitted per unit time and outputs the
calculated transmission timing to the encoding circuit 201,

20 the modulation circuit 202 and the circulator 203. The
encoding circuit 201, the modulation circuit 202 and the
circulator 203 encode and modulate the packets and transmit
them to the base station at the inputted transmission
timing.

25 In the mobile terminal in such a configuration, at a
time of transmitting, the transmission target traffic type
is checked by the priority level checking unit 199, and in
the case of the realtime traffic, the reservation
information is generated by the reservation information

30 pgeneration circuit 200, and this reservation information is
transmitted to the base station through the encoding
circuit 201, the modulation circuit 202 and the circulator
203.

On the other hand, at a time of receiving, the

35 notification information regarding the Qe¢S and the radio
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to be transmtted per unit tinme according to the packet average

transm ssion interval or transmssion rate, and outputs the determ ned
nunber of packets to the 15 transmi ssion timng calculation circuit 209.
The transmission timng calculation circuit 209 calculates the

transm ssion timng according to the nunber of packets to be transmtted
per unit tinme and outputs the <calculated transmssion timng to the
encodi ng CiW@BbhrZ@lumoQ@Ltd&xdﬂmﬂﬂe@tb@ntﬁbrﬁmké 202t iand itshe eciei cuhiat or

203. The enggg 1gu{£ré% (9 h%o@o U|aELon CIﬁf“' mmH%APQG\ﬁgh]to t he

ci rcul at or dé° ahd at & the 8t s transm
base stationJaLUﬂhe)Dﬁputted transn155|on tlnlng 25 In the nobile

termnal in suchrge.gonfiouration, & @e %H?t%e { ANl ting, EB?F
transm ssion target fraffic type is chec e by the priority Meve checki ng

unit 199° af@rPADather ¢agel b Wife Pegdeti Aater af ficing Hé o eddegatrdn

i nformation rleSOQGB@r@ﬁl@@h‘@)/t}iﬂ'tﬁigfhe&%rev@hteﬂl h@f@fﬁ'@itlltomoiio gemeration
circuit 200 n? this reservagggr % o%natlon s nsmtted to the base
dhte

station thr8d RECRNE O Higt 1 H% S ‘Hﬁl don circuit 202 and
the circulator 2030, Cnnttmecndua'oﬁamdp abnartaneingf treddiivi,nghet he 35

ot 1 cat | OBl oL BLAEN 1egarding he, (RS and,{ e fadiQ.. k9, fesour ce

anount determ ne Y base station is recelved e clrcul at or
20: 3 andothée§PéﬁéP @éﬁ%IQY[ﬂﬁﬁqsﬂ@“délﬂéBPiLQDMe‘WHeﬁlffwlﬂhéoéasé of the

realtine trahbiGedt he mbijk Lle*ema@al t}m@rﬁmézsod he, Racket odata by using
the all ocat ed resource anmpunt t hrough.the encg CIrCUIt 201,

t
nodul ati on &FPEBGEIES ﬁb%“dﬁﬁﬁiH@QﬁkH@§lﬁfBFHQBSZ Als ﬁﬁapﬁglééégnofethe

non-real ti neimiagfis, cdheul guackett a%eragensmBMSHMSSumnnmnterval or
transniSSiOHeE@Eﬁination circuit 209, and the packet data are
15 transmitted to the base station through the encoding
circuit 201, the modulation circuit 202 and the c¢irculator
203 at the determined transmission timing; . -
As described, according to the present invention, with
respect to the realtime traffic, the resources are reserved
20 and the base station allocates the resources according to
the resource utilization state and the Q¢S request of the
user, so that it is possible to realize the QoS support and
the service quality improvement. On the other hand, with
respect to the non-realtime traffic, the resources are not
25 reserved and the packet reservation iIs unnecessary, so that
the delay due to the reservation packet can be reduced by
omitting the reservation packet. Also, the average
transmission interval is determined dynamically according
to the resource utilization state so that it is possible to
30 realize the efficient resource utilization. Moreover, the
actual transmission timings of the mobile terminals are
distributed on a basis of the average transmission interval
notified from the base station, so that it is possible to
reduce the transmission collisions of the uplink packets

35 and improve the capacity.



10 denul ti pl exed by the signal denultiplexing circuit 204 is checked at the
packet average transm ssion interval or transm ssion rate checking circuit
2071, the transmission timng is calculated at the transm ssion timng
determ nation circuit 209, and the packet data are 15 transmitted to the
base station through the encoding circuit 201, the nodulation circuit 202
and the circulator 203 at the determ ned transm ssion timng. As

descri bed, accor dumgl¥yo thermﬂmgenhthueaﬂiemdemﬁm@gcgespeakaﬁmlthe

real time tralfic, Lhe esprces ans Jeserys s FuaNd: 4 8, Dage Shat ! on

al | ocates thé resources according to the resource utilization state and the
QoS request '6f theh pséprisy kel ar itdepossibiee t brafeEld s ret@QS support
and the servir¢e gual khy FoprovemBserOaciBe 9t here hand, Mithopr espect to

t he non- realtlne &rafflc the resources are not 25 reserved and the packet

reser vat i'on ¢ tulRB8cBSSary! ¥ THACT e déFay Huetho HuFe rédséhfatPh
packet can belbedmgeMeby] @mnﬁﬁerupm:heanesaévataﬂml@aok&iprAkseslh@e

average tr sghgn. i ntery determn anlc l.y acco g to the
resour ce utﬁgﬁggtléﬁ S at%‘%% Caﬂ %Fsrﬁggéf |'& US) 6rd€aPu ge
efficient ré@@ureeeutﬁFlQ@I$DﬁkﬂNbﬂee@eanC?he actual transm ssion timngs

of the mobile tergipal spafe. disd rdfb%%dneﬁ e DS Fe Ofy 111§ caverage

transmission interval notified fromthe base station, so that it is
possi bl &% oPOPEdHR FReCRFBNsTH SSiNGn PESKREST BRRSBIS L1 Ul PRKkOpAEReEs 35

and i nprovewtihe @a@aChfyatréHk|ﬁmﬂﬂﬂk,rbgﬁuﬁDbluﬁhIfﬁdﬂﬂBﬂ sshde, | ydges the
traffic type and transnlts the reservatian Sl g/ %?se of the high
ooty die

priority |ev8l 6FSthe Peatts e ST 4rFice £6 Sgr% h& resource
reservatlonpaﬂorheYbaeeeet@nd(ﬂnteymlﬁlnhathehea@pS,eamngesupported Al so,

in the case9fntheskowh Priarddy J¢ \/&'angﬁug??omp t[rjeeael ddoTR jhgatLi gpe the
proceSS|ng del ay and the overhead can be reduce y not transmtting
15" resource utilization state at each period.

For example, when there are transmission requests for
the realtime traffic and the non-realtime traffic, fhe-
resource amount according to the reservation signal is
determined in advance with respect to the realtime traffic,

20 and when the realtime traffic is less than the reserved
amount, the non-realtime packets are transmitted by
utilizing the vacant resources, so that the efficient
resource utilization can be realized.

Also, the mcbile terminal determines the actual

o
(931

transmission timing on a basis of the average transmission
interval notified from the base station, so that it is
possible to distribute the transmission timings, and it is
possible to reduce the transmission collisions of the
uplink packets and improve the capacity.

30 Also, the base station allocates the resources to the
low priority level or the non-realtime traffic according to
the remaining avallable resource amount by accounting for
the interferences from the other cells and the resource
amount reserved for the high priority level or the realtime

35 traffic. so that it 1s possible to realize the efficient



the reservation signal in advance. Also, in the case of the non-realtine
traffic, it is 10 possible to carry out the packet transm ssion in
accordance wth the variations of the resource utilization state, by not
reserving the resources, referring to the traffic priority |evel and
determ ning the packet average transm ssion interval or transm ssion rate
according to the 15 resource utilization state at each period. For exanple,
when there atglizansdn s&i amer egdest Bef@urcdheriaal ticeeuheahfi toandd he
non-real ti T?trafflocr, the resource anobunt according to the reservation
signal is et MiHdd in advance with respect to the realtime traffic, 20
and when the realttllnseatlrwf fioc besnbesd thrah thees idesetede abpedy the
non-real ting. packets A& L1 ansmi bt gde bYu ¢ Uhdd 4N .t-hgYaganty resources, so
that the efficient resource utilization can be realized. Also, the nobile
term nal SdetRPTA et dhid ACEUBRY 282 t PAFR M S0 (ieRRAGIBA B BAsIR® of the
aver age tra;m@mmm;m advitneagabuBot bd t @k rcﬁmmepbasenstam@rm]&o that it
is possi bI (ﬂstrlbut t he tra(rlls ssgo and it is possible to
reduce the Ca‘hs Ei%on acl PP oAb L th lor’Lispl “qu ﬁgéﬁéi‘gnénﬁr? nprove the
capacity. 30n#¢rsird tire li@asecstlatdom‘afhimdatee;@ctom pésobecespemddche | ow
priority levegl;or the non-realtime traffic according to the remaining

avai |l abl e resource amount by accounting for the interferences fromthe
other céPls and the resource anount reserved for the high priority |evel
or the realtinme 35 traffic. so that it is possible to realize the efficient
-21 utilization of the radio resources while accounting for the QoS
support. It is also to he noted that, besides those already nentioned
above, many nodifications and variations of the 5abo.-e enbodi nents nay be
made wi t hout departing fromthe

15
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novel and advantageous features of the present invention. Accordingly, al
such nodifications and variations are intended to be included wthin the
scope of the appended clains. 10 15 20 25 30 35 -22 WHAT IS CLAl MED
IS: 1. A communication control nmethod for nobile conmunications in which
packet conmuni cations are carried 5 out between a nobile termnal and a
base station, conprising the steps of: (a) checking a priority level of a
traffic andwiaudgiingcealtyperof the traffic. at the nobile termnal; (b)
transmtting a reservation signal for a transm ssion 10 request to the
base station when the type of the traffic is a high priority |level or

real time type, afdcaonunieanism tadndgothaetbser farimrbisignal to t he base

station wheRnbhgityPeood fheytiraf fhlaekes BohBWhPELOFdlY 4QVeL ek eq
non-realtime ty at the nmobile termnal; 15 (c) determ ning a resource

amount to’b@”regéFW%ﬂ“f%rmoﬁﬁﬁékeﬁ“ﬂﬂéﬁén?§§|6n Paeeotding o a resource
ut|I|zatlonCo&baﬁglagdtm@egmgﬁekmat|on signal for the traffic of the high
priority Iev§ m.ni_n avenfge transm ssion

[ ti t
interval or tFén%Hfggf%%qu%y ﬁﬁ*vtﬁg\fgrPFa?flcd e A owd

WeBri'6rity 1eve
or non-real tive vypeheatcofing ato umer gohslenteemdiaing resources, at the

base stationy)and,fd)ipotid Yi NG dhe heSAUEEEn ATOENL ore theaver age
transm ssion interval or transnmi ssion rate determ ned by
10 request to the base station when the type of the traffic is

a high priority level or realtime type, and not
transmitting the reservation signal to the base station
when the type of the traffic is a low priority level or
non-realtime type, at the mobile terminal;

15 (c) determining a resource amount to be reserved for
packet transmission according to a resource utilization
state and the reservation signal for the traffic of the
high priority level or realtime type, or determining an
average transmission interval or transmission rate for the

20 traffic of the low priority level or non-realtime type
according to margins in remaining resources, at the base
station; and

(d) notifying the resource amount or the average
transmission interval or transmission rate determined by

the step (c¢) from the base station to the mobile terminal.

%]
(9]

2. The communication control method of c¢laim 1, wherein
the mobile terminal at the step (b) transmits the
reservation signal that contains a QoS request of an

30 application recognized at the mobile terminal, and the base
station at the step (c¢) checks a current resource
utilization state and determines the resource amount to be
allocated to a realtime traffic according to the current
resource utilization state and the QoS request contained in

35 the reservation signal when a traffic type of the



25 the step (c) fromthe base station to the nobile termnal. 2. The
comuni cation control nmethod of claim1l, wherein the nobile term nal at
the step (b) transmits the reservation signal that contains a QS request
of an 30 application recognized at the nobile termnal, and the base
station at the step (c) checks a current resource utilization state and
determ nes the resource anount to be allocated to a realtine traffic
accordi ng toepfe ceuripentis regsouice. ud ldezatrinanest abe andrifie QOS request

Contalneq 'Wn§§m%h%sﬁ%%eﬁM@Ek991S&Q”@Luy '%sqokr?Bﬁkcwhgpeacqnggyic
application is realtine. or determnes the average transm ssion interval

or transm ssiY®® rodt éhgheRPAltrhi PR cis tyde reR lithaeappl i cation i s
non-realtime. 5 3. The comruni cation control nmethod of claim!, wherein

the base station at the step (¢) obtains the resource utilization state by
measuri ng’ art upl i nk CREBPPEFBhCE? poviEr™ O &F&o6r OB, <FatR of e adpl i nk

i nterferencempowersel ereltiandatathapdiak (ol ebabliesi nher f es@nae power | evel .

10 4. The c i_cation_contr L met hod of claim1,  wherein the base
station at the sqtzedgtlf)c) nglp?)cgt es” resourcés tUBTé”kréBfﬁkn%ret“r(a% PogEr
whenever thdetreanomi gsiroher efuelst weliurks,intamdedeter npmesr t he'cdvemndge

transm ssiond REARYE 8 el2nlE ANsid S8, JAL8EPr 18yApN-Teal tine traffic is
determ ned at each prescribed period according to a total avail able

resour cetGnount based on the resource utilization state in a past
prescribed periodhef commeni2t bon Then oemMMuRiteatli on coatd ol , metdrednof claim

ranom tted S0t atet OF HeChctorHing 1O A Py 1SR Eoon TR 2 fraftic.
type notifi edalitdmet feafhse shand o, die trhesmdbislient e¢cqugral 025168, The
comuni cat i iy Rt ABthode of v &} Ak dN Lo fstii kBEEL interval or
15 transmission rate for a non-realtime traffic 1s determined
at each prescribed period according to a total available
resource amount based on the resource utilization state in

a past prescribed period of time.

20 5. The communication control method of c¢laim 1, further
comprising the step of determining a number of packets to
be transmitted per unit time according to a transmission
rate of a traffic type notified from the base station, at

the mobile terminal.

6. The communication control method of c¢laim 1, further
comprising the step of calculating an actual transmission
timing according to the average transmission interval of a
traffic type notified from the base station and a

30 predetermined distribution, at the mobile terminal.

7. The communication control method of claim 8, further
comprising the step of updating the actual transmission
timing for not yet transmitted packets of a non-realtime

35 traffic, according to the average transmission interval



conprising the step of calculating an actual transm ssion timng according
to the average transm ssion interval of a traffic type notified fromthe
base station and a 30 predeterm ned distribution, at the nobile term nal.
7. The conmuni cation control nethod of claim®6, further conprising the
step of updating the actual transm ssion timng for not yet transmtted
packets of a non-realtime 35 traffic, according to the average transm ssion
interval ')chatr {hapei soprriladi ealliyibot tFoedefd omddhe thasenstation. 8. A
conmmuni cation control. systemfor nobile conmunications in which packet
comuni cations are carried 5 out between a nobile term nal and a base
station, c8nprisingumanprddrn yonevel ehetdn ngpumiab ifier checking a
priority |eygh Rfc2ctsdd fic andniudeipy aodng of: the tdrrgfu&m@éi _the
mobile termnal; 10 a reservation signal generation unit for transmtting
a reservati BHtsPghated of wPhirlgndRir§shah #eduesta I ttidipdse station when
the type of cbhgrteaffic is a high priority level or realtinme type, and not
transmtting the reservation signal to the base statiqn when the type of
the 15 traffic Fsba oW pricghity PaFEREor Hor Hedl i "EyBebr 48" the
nmobi | e ternipat] af resowti deindr gudaf nona unide fot tthet ermifiing at resource
anount to be,re v f / ket transm ssion according to a resource
ount to beyressryed f G . ; . .

utilization state and t%rem% reservation signal for the traffic of the high
priority0 level drr¢ealtdnee ypenadr et er M ail ng idn Taveragesnt Fahsdr ssion
interval oratragsm ssion JiahRif ebrt Becksddi fsi1f AR els@weBriiEidysd evel or
non-real ti me__téPe according to r?hgs |lnf1_[€g~rral ni ng resources, at the base
station: and 25 @ ndi§%iCht itSR i Af of MRt F oA Kont'rol® ddisf PoECROEY fying the
resource anmbemntl oor tihwealaviereage pker, ansii sst otr drmdneirtwdlngonhe

reservation signal to the base station when the type of the

15 traffic is a low priority level or non-realtime type, at
the mobile terminal;
a resource determination unit for determining a
resource amount to be reserved for packet transmission
according to a resource utilization state and the
20 reservation signal for the traffic of the high priority

level or realtime type, or determining an average

transmission interval or transmission rate for the traffic

of the low priority level or non-realtime type according to

margins in remaining resources, at the base station; and

[§%]
)]

a notification information control unit for notifying
the resource amount or the average transmission interval or
transmission rate determined by the resource determination

unit from the base station to the mobile terminal.

30 9. The communication control system of claim 8, further
comprising a vacant resource checking unit for checking a
current resource utilization state at the base station,
wherein the reservation signal generation unit transmits
the reservation signal that contains a QoS request of an

application recognized at the mobile terminal. and the

e
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transm ssion rate determ ned by the resource determnation wunit fromthe
base station to the nobile termnal. 30 9. The conmuni cation control system
of claim8, further conprising a vacant resource checking unit for
checking a current resource utilization state at the base station,

wherein the reservation signal generation unit transmts the reservation
signal that contains a QoS request of an 35 application recognized at the
mobi | e term'malouramddblnerm&&Etr@somi@e deetenmhoat tion wddudes emsunes the

resource amgynt Iloptedt realtine traffi accor ing to the
current resource u?‘] Przat |ongs“% arteedola nd t %éd 5Cr 850t e orit aillfed in the
reservati on irgealt whenuace rafflicatipe oftabet hedappd | @&t imwmuestreal tinme, or

det ermi nes theavaLagen %ﬁ@nﬁmmmmng@mh Qﬁcﬁr@nﬁq] 81 on LAt gewhen a
traffic type of the application is non-realtine e comruni cati on

control systéf GPPELERM 8" Whert it im0 e dpESHUEERS det®eritiavatEicon uni t
obtai ns the trra&@mrl@eloutuhtezla\talorbrstt&h@sbaysgeaﬁUMﬂeg waeupl v ricater f erence
power | evel L asrate gf % tup i nk |nterfe%§nce power |evel and an
uplink toler élgl i nterf erence pover' ™ 8787 T35 1% The comuni cation control
systemof claim 8 wherein the resource determnation unit also allocates

resources tqoa gal LhiRuk1alfic wheneksr <Lbechransss) on Lequest occurs,

and determ nes the average transm ssion interval transm ssion rate fo
a non-rédl tilRe FREPFTES| e et Hed 201étoé‘é@h”~‘pr‘ét%rf|@§@dlfﬁérl od accordi ng

to a total a]\tailliabkeonreww qsey mwmtrlh@sgd @mirlme frﬂ‘sé}{ife(i%n‘étei bb#afion
state in pastl rescrl 1;2) ﬂf #\ ﬁ comuni_cation control
system of cl'& “farth ? rﬁ? it8kng hefht e I?%er RE&tET ieiehg 289 nunber
of packets tm bellnkansmmte]de piert eurrfietr ehcAep@ceorthwgi t 0 a transm ssi on
rate of atraffic type notified fromthe base station, at the nobile

term nal ._ )
15 11. The communication control system of claim 8, wherein

the resource determination unit also allocates resources to
a realtime traffic whenever the transmission request
occurs, and determines the average transmission interval or
transmission rate for a non-realtime traffic is determined
20 at each prescribed period according to a total available
resource amount based on the resource utilization state in

a past prescribed period of time.

12. The communication control system of claim 8, further

25 comprising a unit for determining a number of packets to be
transmitted per unit time according to a transmission rate
of a traffic type notified from the base station, at the

mobile terminal.

30 13. The communication control system of claim 8, further
comprising a transmission timing determination unit for
calculating an actual transmission timing according to the
average transmission interval of a traffic type notified
from the base station and a predetermined distribution, at

35 the mobile terminal.
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30 13. The conmmuni cati on control systemof claim@8, further conprising a
transm ssion timng determnation unit for calculating an actual

transm ssion timng according to the average transm ssion interval of a
traffic type notified fromthe base station and a predeterm ned
distribution, at 35 the nobile termnal. -20 1.4. The communi cation
control systemof claim13, wherein the transm ssion timng determ nation
unit al so updates the actual transnission timng for not yet transmtted

packet s S ofs 2 Ao LEALLLIE. LAl fi Aqcarding b the,sverags Lransm ssi on

i nterval that is periodica notifie i'on. ‘15 "A base
station devide flgrneanFying bunﬂpadkéﬂﬂﬂmmaéeﬁﬁunncattbﬂs wpddtes mwbbil e

termnal, comphi.gi anr@-mﬁ§§f3(5r\/af§inptmc5'fgﬂalno'%ecgltvlP(Qn%’tﬁ‘ittufcpr ABEeLViNg a
reservation S|gnal for a transm ssjon request when a type of a traffic is

a high priodity FeferedttiBaltide typeccarféssuteetivetEraiatdti on unit for
det er mi ni ng @ankmikesour cet@ampunttiax he pesepvedaf o packeted raagn Ssion
accordi ng tq,a %esour%etutlllzatlon state and the reservation signal for
the traffic of CREhPGR priority level or realtine type, or determning an
average transmission interval or transm ssion rate for a traffic of 20 a

|l ow priority s eval ,QE.nNQPs f £ tdé’(%éeyg%ra‘é‘é%?iﬁ‘? ngis in remaining
resources: and a notification information control unit for notifying the

r esour cel AnsEAPUBE CERECRY ef Wik & ratsries SeER1PAE er VaIP OFS it& ans i ssi on rat e
determined by the teseut@EuﬁetﬁmgnduﬂﬂeQalxZﬁguﬂhittﬁbﬁfv%dﬂﬂmlh@ term nal .
16. The base statlgn devi ce ng a_vacant

resource checkingunft Fof"e eéw'ﬁbqkdnéﬂﬁFah?“r%%%ﬂgg% ﬁFthzétPSn state,

wher ei n t he afesetvafifdon 180 diigralpriecdityi hgvehi ¢r recel vanet hegpreeser vati on
signal that a resource determination unit for determining a
15 resource amount to be reserved for packet transmission
according to a resource utilization state and the
reservation signal for the traffic of the high priority
level or realtime type, or determining an average
transmission interval or transmission rate for a traffic of
20 a low priority level or non-realtime type according to
margins in remaining resources; and
a notification information control unit for notifying
the resource amount or the average transmission interval or
transmission rate determined by the resource determination

25 unit to the mobile terminal.

16. The base station device of c¢laim 15, further
comprising a vacant resource checking unit for checking a
current resource utilization state, wherein the reservation

30 signal receiving unit receive the reservation signal that
contains a QoS request of an application recognized at the
mobile terminal, and the resource determination unit
determines the rescurce amount to be allocated to a
realtime traffic according to the current resource

35 wutilization state and the QoS request contained in the



contains a QoS request of an application recognized at the nobile
termnal, and the resource determnation unit determ nes the resource
anount to be allocated to a realtine traffic according to the current.
resource 35 utilization state and the QoS request contained in the -27
reservation signal when a traffic type of the application is realtinme, or
determ nes the average transm ssion interval or transm ssion rate when a
traffic typefﬁ%rtheioﬁppitﬁalhﬂﬂni$ noafreal tipe. ol 7chelhghasatsbati on
device of claim.1 Tlme d%ﬁkrmlﬁ%%oQ%%e gg;grnlgpgﬁon unlylobtalns t he
resource utilization Sta{ measuring an u erence power

| evel or a riatteroplt he up¢m$maSSNQﬂ%h@ﬂ@nééepomefr¢é&et1&ﬂd’rﬁ dheupl i nk
tol erabl e intenrfienense powes,levgl.imk8. The base station device of claim
15, wherein the resource determ nation unit also allocates resources to a
realtine traffic whenever the transm ssion request occurs, 15 and

determ nes tive avaeageséranstiEsidyyiicrt ervalaon 13 ansdssironheate for a
non-realtinme traff i s determned a gcrlbed erlod according to
a total ava.F&Bcherggg%F%éﬂ %Bﬂhfnﬂasgg 6ﬁn? g §%ﬁ‘te Utilization state
in a past prreddérrbédnpetsod of ndaweri2@ 49. uAl hobiiecdefarionale devece for
carrying out faGKet »CPRELIN £alioRs W &hlﬂtpﬁgréﬁ@g'mvem@n@us ng:
priority |evel checklng uni t ec apriority level of a trafflc
and j uddithg 2& Pyéénbft?h%f%q%ﬁfﬁqfeﬁiﬁGQHEB BOo¥eset® 4t on signal generation
unit for transnlttlng a reservation signal for a transm ssion request to

t he base tion when the t e of the traf h pr| r|ty | evel or
real tine tyﬁ' ﬁae g?s?r%ﬁé 959! fﬁeOfréi%fWaf?o q& 8 the base

station whene$hertypéeoérmrmﬁﬁﬂbdlwmhﬁlelss all@vﬂmﬁscnesqpﬂ<e%ehooa
non'realt'”%e%Xnge traffic whenever the transmission request occurs,

15 and determines the average transmission interval or
transmission rate for a non- realtime traffic is determined
at each prescrlbed period according to a total available
resource amount hbased on the resource utilization state in

a past prescribed period of time.

20
19. A mobile terminal device for carrying out packet
communications with a base station, comprising:
a priority level checking unit for checking a priority
level of a traffic and judging a type of the traffic; and
25 a reservation signal generation unit for transmitting

a reservation signal for a transmission request to the base
station when the type of the traffic is a high priority
level or realtime type. and not transmitting the
reservation signal to the base station when the type of the

30 <traffic is a low priority level or non-realtime type.

20. The mobile terminal device of c¢laim 19, wherein the
reservation signal generation unit transmits the

reservation signal that contains a QoS request of an

w
w

application recognized at the mobile station device.
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20. The nobile term nal device of claim 19, wherein the reservation signa
generation unit transmts the reservation signal that contains a QS -
request of an 35 application recognized at the nobile station device. -28
21. The nobile term nal device of claim19, further conprising a unit for
determ ning a nunber of packets to be transmtted per unit time according
to a transmssion rate 5 of a traffic: type notified fromthe base station.
22. The nobile term nal device of claim19, further conprising a

transm ssion,timpg deberai nation unL Larorcal e ald ng an agt ual

transm ssion timng according t 0 average transnission interval of a
traffic typ&casrified af?@mﬁtﬁéf55§€f§ﬂaﬂPéndaﬁ@m%¢©ﬂédéwéﬁﬂﬂﬁe@0 be

di stributioRran2gicTbe pobilg ¢ arifenalk.cdevige 0f £ aidRad.s Wagr et he
transm ssi on tlnlng ?eternlnatlon uni t. al so updates the 15 act ual

transm sSi ot Prhg T by Wot® yEt i afs hiPPedh palkkst ¥ L4t %4 -non-real ti me

traffic, according to the average transm ssion interval that is

peri odi cal Iy ,not kfLeg,and, 18581450 LLoMLEDE bRSE StatiQny 29 25 30 35

comprising a transmission timing determination unit for
calculating an actual transmission timing according to an
10 average transmission interval of a traffic type notified

from the base station and a predetermined distribution.

23. The mobile terminal device of claim 22, wherein the
transmission timing determination unit also updates the

15 actual transmission timing for not yet transmitted packets
of a non-realtime traffic, according to the average
transmission intérvai thaf is periodically notified and

receilved from the base station.
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