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DESCRIPTION OF THE RELATED ART

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
includes those discleosed 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
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 example of
them as disclosed in Japanese Patent Application Laid Open
No. 10-136021 (1998) proposes 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,

the same time-slot of the subsequent frames is also

met hod,

and t he

Al so,



perm ssion establishing according to attributes such as its 5 own priority
| evel . However, the above described resource reserving type nethod is
associated with problens of |low resource utilization efficiency including
a problemthat a reservation delay due to the resource reservation 10
processi ng occurs for packets in small sizes and a problem that a control
overhead becones large as a rate of reservation signals becones | arge.
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reserved resources due to a variation in the amount of
15 ocecurred traffies, and in such cases the resources are
reserved wastefully S0 that the resource utilization
efficlency is lowered
Also, the above described resource non-reserving type
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.



5 control nethod capable of realizing the efficient resource utilization,
securing the QS, and inproving the service quality, by changing a schene
for allocating resources according to whether it is a realtine traffic or
a non- realtinme traffic. 10 According to one aspect of the present
invention there is provided a comunication control nethod for nobile
communi cations in which packet comrunications are carried out between a

mobi | e ternj%mlr N BASHE t 1 QRENTEBRPr i Sing the steps of: (a) checking
a priority level of a 15 traffic and judging a type of the traffic, at the

nobile termnal; (b) transmtting a reservation signal for a transm’ ssion
request to the bese stadratomeeant Bejwpeo@fthéh@rég@ﬁfipm}@@dn' ah
priority level or realtine tra sm'_tt' ng the reservation
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an average ,ld{@NPHSSIPIHIMNRVak 95 LM 8BS saboprd Pt foF d hdraffic of
the low priority level or non-realtine type according to nargins in

renai ni ng re’durcEs traffilife base station; and (d) notifying the resource
amount op the avar@gaiﬁ& tyoansr aspbesti Bfetﬂa|pﬁésérﬁﬁn§rm€$r§ﬂi®h rtdieg e

determnedb the(ftdg c%mfrom%he base Stﬁt'ogn%{ buletermnal
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station, -3 conprising: a priority [evel eC|n unit for checking a
priority | eS@IPREsSIing iy ﬁ?eé’ﬁd OjfudéF‘r}lgcﬁef—]§'b'@3goﬂ‘ll RAEPT i opfkgvel &F fhe
nmobi | e 1ermyatsi@ L1856 eMRtingN aSitgpal of the traffic, at the mobile

terminal; (b) transmitting a ;eservatiqn 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 statign

20 ﬁhen the type of the traffic is a low priority level or
non-realtime type, at the mobile terminal; (¢) 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

25 level or realtime type, or determining an average
transmission interval or transmission rate for the traffie
of the low priority level or non-realtime type according to
margins 1n remaining resources, at the base station; and -
(d) netifying 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 étation,




generation unit for transmtting a reservation signal for a 5 transm ssion
request to the base station when the type of the traffic is a high
priority level or realtime type, and not transmtting the reservation
signal to the base station when the type of the traffic is a low priority
| evel or non-realtinme type, at the nobile termnal; a resource 10

determ nation unit for determning a resource anount to be reserved for

packet transm ssiop accordin resource .utilization state and the
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or non- realtlme 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 resocurce determination unit from the base
station to the mobile terminal.
According to another aspect of the presenf 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 contreol unit for



determnation unit to the nobile termnal. According to another aspect of
the present invention 5 there is provided a nobile term nal device for
carrying out packet conmunications with a base station, conprising: a
priority |evel checking unit for checking a priority level of a traffic
and judging a type of the traffic; and a reservation signal generation
unit for transmtting a 10 reservation signal for a transm ssion request to

the base sfatian the, . of, traftie LsepahLob-prdprddpn, | evel or
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Fig. 3 is a flow ch howi'ng an operation of a base station according to
one enbodi nefteBTa N et SepsyentPanulEFgfon F5aRsBl bk &itagr am showi ng
a confi gur atéoarft fon hashaat Foiron aeaacdisgibn paguesboth e tofsd he
present. 35 jnventign. -5 Fig. 5 IS bl opg di agram shaowi ng. a .confi guration
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i nvention. Eyel 6ot srealdiiagr arypshowndgnatcorapspbhtemeetiiabl e for
reservation signal to the base station when the type of the
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 confTiguration of a
base station according to one embodiment of the present

35 invention.



5 traffic type, priority level and DSCP according to one enbodi nent of the
present invention. Fig. 7 is a diagram show ng a table of DSCP of AF

cl asses according to one enbodi ment of the present invention. 10 Fig. 8 is
a di agram show ng an exenplary case of determning a QoS of realtine
traffic and a packet average transm ssion interval or a nunber of packets
to be transmtted per frane for non-realtinme traffic according to one

enbodi ment of the; present | rB’lQRIH %dglf%mD%%h'xﬁE Q@Gﬁkﬂb@‘tg TcHEa

| NVENTI ON Referring now to Fig. ig. 8 one enb ment o
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to the preseatentiv@ntion will be described in detail. (Comunication

control nethod) to Fl 3 show the procedure of .the 25 co ni cation
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termnal side;sad q s ihated '@l lemblodidehiabli enofpRebigh priority level
or of arealtine type, a transmn ssion request reservation si gnal IS

transmtted' ¥t P hase station, whereas when 35 that traffic is of a | ow
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ransm ¢ edac cWLLE 10, BARE o 3Llan et srueRes agagount of Lesarces Lo
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level or the.0pfsi€ald iJ frame for non-realtime traffic according to
one embodiment of the present invention.
i5

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
of a realtime type, a transmission request reservation
signal is transmitted to the base station, whereas when

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



type, the base station determ nes not to reserve any resources while
determ ning an average transm ssion interval of the packets and notifies
this determnation to the nobile termnal side. 10 In the priority |evel
checking nmethod of this enbodinent, assum ng Diffserv control, the
priority level and the realtine characteristic of the |IP packets are
judged by DSCP (Diffserv Code Point). Here, the Diffserv control is a QS

control on wfuﬂﬁfraﬁge Ortﬁeherelg aﬂl%nléi\g’ﬂbthghﬁoertpghga{m,wl s
specified by eac P ‘pack header priority control 1s carried out

for each pHtkkt H©ie duete rsdiﬁtéfon é]r?&eirﬁnleﬁplaénéﬁPéf‘Foﬂfl Eegplercas glar d

for a netwogk ﬁ@éwu&aﬁdrom@\ﬁ@qﬂmeapti@kmtoftransm)ggem Neewgtying n this
control, the header fields of the EP packet include, a [% fs§:rv field,

and 6 bits B RRFPSS04S 0T ARRATER &Ta Bt L6PF T EBGA BOF hE” t he
packet. 5Fithe 6eshowst atlooriroes parideridy rlevaili omsmhp betvweeml tiwe traffic

type o the,pid orify develsand g LSCR: Wt hibb 30 PE.LAssUrgd Forvar di ng)

cl ass shovvn I Fig our cl'asses an ree stages of the discarding
priority |mse¢1sr<a¢se el etk fanmipdme ﬁngaV¢r§E@mér@)$@PsS%iom he AF

classes. | nthis,emodiqgant aﬁé@n%nﬁFﬁo%&%lre@g@ﬁ@lgddaﬁefﬁﬁndff&l tidre
traffics Wmle AF3 AF2, AI‘—pl and BE are regarded 30 as the non-realtine

traffics. NoR® FHatle fedtidialg ide-he requests of the applications such as
those fpgs del aysinithe ifriddsiorypassidll ehleeking ABtAbliesnNathve mappl ng in

which EF is re arded as_the real.ti affic AF4, AF, AF1 and
BE are regaef‘lﬁté Heehhe HoH e r#grg%rrgf fFogdre gg kr?)f“ep]t‘jr'u %’n anodl ment
is directecend the moosktioie crhhr@me'retrosa'n@ obr tbspbRdeacke betaeen t he DSCP
and the QoS;,pulq 44 Ibsscrﬁ'( vb'c%dteoiausiﬁtta“ Fherent (LS Imppings for the

sanme DSCP accordl ng to esire of the user. In such a case, the desire
of the userc@meidlH b "QIQR-:Sn ca:qﬁrgﬁe,on the Internet or the like, in

15 which the priority level is specified by each IP packet
header and the priority control is carried out fqr each
packet at each router, and its implementation 1is thé
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 DBSCPs of the AF
classes.

In this embodiment, EF and AF4 are regarded as the
realtime traffics while AF3, AFZ, AFl and BE are regarded

30 as the non-realtime traffics. Note that, according to the
réquests 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, AF2Z,
AF1l and BE are regarded as the non-realtime traffics.

35 Note that this embodiment is directed to the case of



5 priority. For exanple, in the case where three ranks of high, nedium and
| ow are available for the inage quality of the video phone, they can be
set in correspondence to AF4, AF3 and AF2, respectively. At the system
side, such three ranks of the inmage quality are notified to the user in 10
advance, such that the user makes a selection before carrying out

communi cations. Wien there is no user selection, it is nmapped to AF4.

Next, the specific procedure of the co ni catio nt r.ol d according
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a non- real Ly tfal idepatnhie Eeﬁséllorgak@s pACkele AUYIAGR £ olrle@NST SSi on
interval or transni'ssion rate of that traffic type (AF3, AF2, AFl, BE) as

notified frGﬁﬂﬁﬁénﬁa§@tsﬁaﬂm6ﬁlCﬁéioﬁﬁatwh?%nﬁhﬁ%ﬁr%%é“héﬁe(5105) and the

actual . 35 denanRylicssi QR gbnmagp@a tbeapacket is calculated (5106). -8
Thi s enbodi nent yses an exe %ggcalcu tion t od in %h t he actual

packet transnissiGRi 5’ nF@FvSP | ROPGE LU © 2T ot PS8 *dRBonent i a
dlstrlbut|omomﬂﬂmumme$MQﬁagecording to this embodiment will be

15 described. Fig. 1 shows an operation of the mobile terminal
in this embodiment. As shown in Fig. 1, when the
transmission packets are generated, the mobile terhinél
carries out the identification of the traffic type first
{S101, S5102). 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 Jjudged as a realtime traffic
at the step 5102, a reservation packet containing the Qo8
reguest (a maximum request, an average regquest, or a

25 minimum request, for example) specified from the user is
transmitted (§103), and the resource allocation by the base
statlion 1s waited. After that, the transmission of the
packets using a code and a slot allocated by the base
station is carried out (S5104).

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, AF1l, BE) as notified from the base station
for that frame is received (5105), and the actual .

35 transmission timing of the packet iIs calculated (5106}.



set equal to the average transm ssion interval notified 5 fromthe base
station. In further detail, as shown in Fig. 2, in the case where the
average transm ssion interval is notified from the base station, the
uplink interference power level in the previous slot or the average of the
uplink interference 10 powers in the previous franme is neasured, and the
average transm ssion interval of each traffic type in the next slot or
frame 1s nophileduld OMANE LASE 5 A lgqgorgh@glafeionmww& i the
resources. Each AD termnal cal Cul at es acket transm ssion
interval fowhige th@f&¢tﬂ4%qR§Qﬂﬁt15r@W§mdﬁﬁléévF§§e§EéérHFn@dl%P¥¢ﬁ?d

notified i népés@&m@ to A0 e LB AL g Bk 1 BRCRE YBSah hgvavesage
transm ssion Interval of each traffic type that is perlodlca%l notified

fromthe basetse@¥sbnto afhe AHUSKES (HETFP P54t AAHERVEL| BATE

accordi ng terthethatiesde Sfhwmver.age transm ssion interval. For exanple, as

shown in Fig. 2. the user of AE3 checks the_a yerage tran SS i nterval

(5 slots) at a t??mj%ﬁ ££15?§' and ® %eﬁgrﬁﬁneég %é ggtﬁﬂ% #%%sn153|on

timng accowuéng tbet$M£EBQHnﬂnﬂnsm1samomtﬂmb@rweh 125noh1fh©de&%m®|e shown

inFlg 2 LRE GRLEULELL O | Send A 1 *M] S8kl #9r e A5bNEE §EpapTSSI ON
equal to nt

i nterval Conseque be" transmtted at the
slot8 thatths Breybews ahkeld r dtﬁhec Wé”eé'la&eZOfAFhé PPAIRY SRTERECr G 3,

when th@otra8§Q}§819ntm@tﬁrm01psalﬁwn@t ad @@qgnaeag 8Adt ehé h@v@vq}.ﬁenentl al
distribution with the average of slots, exa t he

transni ssi ohr&PePipetement Va%ﬂ%ﬁ’ﬁ +1ra§§? EEPE. 1Ph%§e"9e ss%d%pared
W th the teanspugsi D8 hétiMNiged &roealtie ahed smathenpaevonmsngltm and one

with the earl%eé %:épnghésgégo@rces s%g%ét%gbqg EE? ﬁ iapéfl fé . timng.

In this wa nsim Ssi on eac ot on a
basi s of thehbapesketntmaﬁ$mﬂ$$ﬂnazﬂﬂieﬁwaﬁsﬁpgsﬁbﬁ Fh@ﬁf@&ltyk%nﬁ%red Wi th
t he 15 the own device according to the notified information.

Also, the mobile terminal receives the average
transmission interval of each traffic.type fhat 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 slot8
that is 8 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 .
slot? (3+4 = 7). Here, this "7" is compared with the
transmission timing "8" calculated in the previous slot,
and one with the earlier timing (slot7) is selected as the

35 +transmission timing. In this way, the transmission timing



transm ssion timng calculated in the previous slot, and one with the
earlier transmssion tine is selected as the 5 transm ssion tim ng.
Consequently, it is possible to deal wth the variation of the traffic

| oad quickly, and it is possible to utilize the resources efficiently.
Then, the packet transmi ssion is carried out at the calculated

transm ssion timng (S107). Note that this 10 enbodinent is directed to
the exenp aly &A% ALK tth%a%}{eéi‘ﬁ‘é 5ﬁa98%§§g0@f'£ﬁ@wﬂe;ﬁot' fying peri od
and the transm'ssion tim atron period are set e to one slot,
but it is dlsoipeskiayesars §éﬁnﬁﬁéﬁﬁéaﬁaintf@)r‘6@ab WWGQLBVWTSCWQ n the

case where ¢/hs HASE 19t gl ngobhblcGSatbe ifir BNSN)SSY Mg ad1et La6m nobile
term nal checks the transm ssion rate corresggnd ng to the priority |evel

or the trd&S FitWpdhsr ePhd 166in THRYFEESSLAY BEPRr b ndsleHeEd AfiddE of
packets 3 0 erddnARSTickt @dmpak . Uudbhsthient oy 26 exappd €, b whem tdeal
transn153|on1{at of thetAF3 %raf |ct£§f not | O d as .y 0 quf |f the frame
length is Tt s e ERd @ 6§8kef si'Ze'I's §§b ? ,TUhe runber of packets to
be transrnﬂd&aiﬁia’tbra¢eluse1®heA&saour¢e$h@fﬁUQb@ntkﬁ slots per frane is
15, these 10 traggy sghn %@g%%t%réﬁgm:?ésiéﬁnﬁn Lied by sandqmigyesel ecting

10 slots fromthese 15 s ig shows an operatigon of the base

station. ASaligirtdn tripgsmdsshpBntiRENBatRL T bt | ¥t T s v dtithe

][eser v%td Orbbrrﬂﬁfdﬁl a{en(thrglt @iili‘ieﬂg)eﬁhﬁﬁ@&r@ﬂéﬁﬁl?rf Oéagf&evre&er adletime traffic
romthe nobile term na 201 e vailapility of. the resources is

checked (5205 asord anapasetointphrvalt A blERb Mo rnd B8 r equest

fromthe usemsdns ssdionagitmiagt ransnission pattod Tdiee assdi |eadvialli ﬁp ofie t he

resources i Jndigared by 9,68t goal e AYeLagerpln thed5 dpldn

interference powers of the € previous mnth respect to
t he upl i nk fr@@arum t ol er abl e power,
15 Also, in the case where the base station notifies the

transmission rate, each moblle terminal checks the
transmission rate correspondlng 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. Alsc, 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 (S$201), the
availability of the resocurces is checked (5202). More
specifically, in this embodiment, the QoS réquest from the
user is set as the transmission rate. The avallability of
the resources 1s indicated by a rate of the.average of the

35 wuplink interference powers of the slots in the previous
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for exanple. The uplink interference powers contain interferences fromthe
other cells. Next, the QoS (transm ssion rate) to be provided to 5 the
realtime traffic (EF, AF4) is determ ned (S203). For exanple, as shown in
Fig. 8, when the resource availability coefficient is between 0.7 and 1.0,
many resources are available so that it is determined to provide the

maxi mrum transm ssion rate of the user. Also mhen the resource 10
availability coefficient is between O to resources are

avai | abl e §%aﬁﬁaF1tP F§SH§EErﬁ?néﬁet%Pb+%&lTﬁ53WWﬁeQﬂ%ﬁﬁﬁE&FtP8H§ﬁlSS|on
rate of the&ousekamphes THeatplexenphasyf €oaec sssve: ddhedmpaimum request and
t he nininun1ter9%§%t forfgge S a%eegegéffed by the nobile termnal at 15
atime of tHe°reserVition, %e ca%e Where the maxi num r equest and

t he m ni num reqliest. othehéospsxamesmn$s1anﬁ&m&ﬁitQIba prpodsied] gof or t he
base stati %etgeé%mée%a@hét?@ﬁ SMER) ass megéhrm@aums%@)' O The
transm ssion rate can adj usted by the value of ~ 20 the spread
(SF) or th&XABPLE- céﬁeshaﬁﬁeint%lﬁe 8 usEE orh e d@raugeEr, dWﬁlﬂﬁéléégé

doubling theerfianeAtS$k0BctREEN @, PrOVA SI N, anIny" Q@twurmetshars,F to a half

and a rovi si gn r usin tW ce_as._.nm or ogonal code require the
e one bR ahe, SaurHal b Eond et A o T il The s By case

of adjustingahbBmistlanspussi of taeeu@wrtkﬁﬂsuuﬂwﬁemﬁtmarwhegumab codes to be
used mnll h f ur ired for

pr ovi Aty SR LAGE P naact F AR o Est o0 Parect e &ty 85% 384 Ol

t he case of'eéarrgeAgasat avhélabhassd sshah Povier Ckﬁirﬂrmlneﬁntpher@u@e the

transm ssi QRePAMRimbA €PRAEALLSHoSUCHEd hat &R GHi1gNak-hR-1nterference
Rati 0) becones a target SIR (which will be denoted as "SIRtg"). The anpunt

of the upﬁﬁﬁwpﬂﬁf§r BFENEREr 8stREJPEF IR (If Upsde 2a8idathn WAL UBe 35
denot ed asrefuekicupdr The qeseavé NngePedd NBcassampbdllet R@rmiddl at

15 a time of the reservation, but in the case where the

f act or

maximum request and the minimum request of the QoS are not
declared, it is possible for the base station to set . I
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
transmissicon 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 pnumber of orthogonal codes to be
used wiil be described here.
Next, the amount of resources required for providing
the determined transmission rate is calculated (5204). 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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base station in order to provide the transm ssion rate of "ratecd" by one
code is calculated by the followng equation (1). 5 Powered = SIRtg X
Sumiup (1) The receiving power necessary at the base station in order to
provi de the determ ned transm ssion rate "rateqos” is calculated by the
foll ow ng equation (2). 10 Powerqgos = Powered x rateqos/ratecd = SIRtg x
Sumiup x rateqos/ratecd (2) 15 Then, whether the calcul ated resource

amount excegtlse L0 Upl ok GARACILY 06 18E Lhel UDEE(5205) A1 Lde case

where the uplink capacity is not exceed even en t he cal cul at ed

" Power ¢os" |%ﬂ%ﬁﬁkdtﬁb‘¥ﬁ%‘éﬂk#éﬁ¢Caé&é#éﬁéduBY|ﬁkelﬁ?%#?%ﬁ%%ce power, the
transm ssi ofqéat £o20 @nd t he nunber of codes (rateqos/ratecd) for providing
"rateqos" are allocated (S209), and notified to the nobile term nal

(S212). On the other hand, in the case where the uplink capacity is
exceededswhen t heovead cclil-atsd® tgPowsugastipi s 25 added to the currentllaverage
uplink interference power, "rategos" is reduced to the m ni mum request
"ratemn", and "Powermn" is re-calculated by using the follow ng equation
(3). 30 Power i riTke Pogerigd ng Pavem necgseady=atl Rig basunitaipion in

ratem n/ratecded 3o piBNde Whe! i@k chena! 'tP&n§n§P§§i<§xy i St excapdedor not
35 is judged by u5|n this re-cal cul ated val ue 220ﬁ3 and if -12 it is

not exceedet® %?k#?%%%%ﬁé@étP@qéPﬁé&“ﬁBS ERB2 PR nLfd - request transni ssion
rate arepal |l ocated (S210) and notified to the nmobile termnal (S212). If
it is judged thq; the uplink ca aCIté IS egcegde at the step S206, the
adni ssion 5 is TEYUIRF CSIPIET Phé pREREPSALRFRGR transmission intervals

or the
= SIRtg x Sumliup x rateqos/ratecd (2)

15 Then, whether the calculated resource amount exceeds
the uplink capacity or not is judged (S205).

In thé cése whére the uplink capacity is not exceeded
even when the calculated "Powergos"” 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 "Powergos” 1is

25 added to the current éverage uplink interference power,
"rateqgos" is reduced to the minimum request "ratemin", and
"Powermin" is re-calculated by using the following equation
(3).

13

30 Powermin Powercd x ratemin/ratecd

SIRtg x Sumliup x ratemin/ratecd (3)

i

Then, whether the uplink capacity is exceeded or not
35 1is judged by using this re-calculated value (5208), and if



transm ssion rates for AF3, AF2, AFl1 and BE are determned according to
the margins of the resources after the allocation of the resources to EF
and AF4 as indicated in 10 Fig. 8 (S207), and notified to the nobile
termnal by using the notification signal (S208). For exanple, when the
traffics are heavy (when the availability coefficient is between 0 to
0.3), the average transm ssion intervals of AF3, AF2, AF1l and BE traffics
are set to w12t " "3 a " ect | d ified to
t he nmobil e qﬁérélggﬁ CEE%%% 9 PQS éﬁce?erHﬁﬁg%uﬁg%%?éﬁﬁ%gﬂﬁhgugct ual
transm ssi o eq@iugiskg ta@@@mdsﬁgonor@he @R@oﬂbm¢?a1t6d di 240 bwnidomowiltthetihe

average val yg ec%léaknomﬂeh%epﬁa&hme@s%zﬁvehag@ttrsaryﬁmg%%f Ocﬁal tnttﬁrva' of
that traffic type. For exanple, even in the case where ura

nobi | e terﬁPﬁéP§ GRPARd tBELFr sk FERdR% &t tQﬁuﬁF%ﬂu§%ﬂ§teﬂ#ﬁné§mﬁﬁé105ctuaI
transnlssaonstm@wmgeacqeadnmg to the exponentlal dlstrlbutlon with the
average of "48", Tﬁ % pfs |l e to reduce cg ISI s in the
upl i nk. Al so, 8rp?ﬁ eéeé ng%e %%%P+%E&ﬁﬂ<ﬁ95ﬂﬁv §tP5n §t the steps
S209 and SZIOaan1551dacrdedsmﬁen AR2, AFanstAlssmh BEequestleitsrmidedi n t he
s Ot Pl b RRE fiar $OAL CBE, L %o ARl 300, nabl | ed accor ding
to 30 the latest traffic state by s a_certain period Sne sl ot

i nterval or 28RECRLAME Pﬁtéh?ares@%Yc%kah%lﬁﬁ gl e agvdinddeatedndhi ssi on
intervalig nrtike gasg2of ), h@uﬂOﬂotfﬁﬁé&If@ ‘@H@fnfdlﬁ 1eNatkentinal bheusin
exponenti al glstrlbgtlon s used jn %hls enbodlnent but |t is also
possi bl e t o 'G§e Pl TSEALFOD 151 ERAE r [ BELT bn vﬁﬁt?ﬁqm?lévewgﬁé V8Fue set equal

to the avemagéfUEanambsheamylnwméwathyadtﬁzldU1Hﬂv@ 2lbeYeictibatoperation in

the case wherk.f 5238 oohatl i netifles Lo aueraes WaRRTLRsigp i nterval

has been I'bed, "but case ransm ssi on
AFS AF2 AFl and BE traffics are set to be "12", "24",
15 738" and "48", respectively, and notified to the mobile
terminal.

Note that the mobile tefminal 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

25 possible to reduce collisions in the uplink.

Also, as Tor the decision of the resource allocation
at the steps 5209 and 5210, 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 alsoc possible to use the other
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rate, each nobile term nal checks the transm ssion rate corresponding to
the priority level or the traffic type of the own device, determ nes the
nunber of packets to be transmtted per unit tinme, and transmts the
packets by 10 selecting slots randomy. (Configuration of the

comuni cation control systen) The comrunication control nethod descri bed
above can be realized by the follow ng comruni cation control system Fig.

4 and Fig. cﬁs%f}qwu%lggntvww@hbogv@fdwevwﬁr@ugé@aéqm k» aot rol system
according to this enbodi nent. shown_in Flg t he base station has a

C|rculatora?ﬁﬂﬁgeatﬂéﬁﬁﬂﬁﬁéﬂPBnlﬁF?Eﬂ?} i®1U€a signal demul tipl exing
circuit 102, a decaediengbeiWeGuthe 108¢rat hodul @t tlon g wierelhe dasiegnal

mul ti pl exi i,rcuit 11 n, encoding. c - 20. " . our,
-deternlnalléhgﬁ}ﬁnt npts! l%ﬁetg?r%ﬁ?a?gr &6%#%%}%$%éééutﬁgﬁéﬁSn%%S%O%gand
recepti oh ofespachetls bhrodghthadeaseonfrumd thty bns Wid It navsnlsshione
termnal, angd h%acﬁC@W%eUELkﬂﬁngﬁc@ﬁééké%e ottt el it thee

denodul at i on ci'r cui t downl i nk packet s nDduIated by the
nodul at i on ErrEFPengioe spethaphf {0ELFY oht YRk Moditeathitd feir &fPe £10 and
transnltte&hkoommedamabbe Heksrnahe s Thige denmskt adf Qrddatauito HR1 converts

th d I d di the | d the 30
conver  od SRS TAFE BHFpHOEBAETB t NSl T Mo P15 P P cui t 102
The sigmal skdradttingl eXbng rendomiy. 102 is a CIFCUIt for denul tiplexing
prescribed =i gnaLs i LATLERSACORVERL eomh GRSy 1 ANLIEAJY S yRIERAG! et

the control signal Re“teservati on si g emul ti pl exed and
outputted to th&heesonmynidetérni partonl mqﬁb@ﬁuqe%pmib%q $HOVEhE28| gnal

demul ti pl e Gi1liGeldt b302he 0L PULS 1A HEc S Sa &f drfle AL ispls@%kng the
reservation  signal to the decoding circuit 103. The decoding.cirguit 103

decodes t hé'iigmpdt 84 EiignaPssSAnY %u?%fjsg‘f%m% qhehe 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 signal 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 recelved 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 cirecuit 101 converts the received
signals by a despreading processing or the like, and the

30 converted signals are ocutputted 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 contreol signal such as the reservation signal is

35 demultiplexed and ocutputted to the resource determination
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5 uplink information to circuits of the subsequent stage. On the other
hand, the encoding circuit 112 encodes the downlink information, and the
encoded signals are outputted to the signal nultiplexing circuit 111. The
signal multiplexing circuit 111 is a circuit for 10 nultiplexing the
signals inputted fromthe encoding circuit 112 and the notification
information inputted fromthe resource determnation unit 113, assenbling
packets, and outputting themto the nodulation circuit 110. The

nmodul ation circuit 110 nodul ates the nmultipl exed data and 15 outputs them
to the cinglltatian . 18@so Thend esiyle ddaleEipnakion eirduikl3okkas a
reservation infor t|on reco |t| ChiGUh L, 1 Vi I urce anount
checki ng cTHENE 185, 54 % erm naullorllpltlzle)rc%:% ttﬁel %aegkrraég%grce

det er m nat$igmadi ¢©uth61@600@un§ﬂﬂﬂﬂﬂwy} 203r eTherdecedifithici@wedki ng circuit

107, a packs d%\e%laagethar ﬁ@&ﬂ&@é‘d CHig}n@tl%r YAkl Ot e S 128N that e
deternlnatlon circuit and a naoti f %at on i nformation control circuit

109. Yhe r%ﬁﬁﬁ“&éﬁFﬁﬁrWﬁFb??m&?cﬁf?ﬁﬂﬁﬁfnl € cPPRETIUSM0 558905 a circuit
for recogni zi pg the seser datridon thiegrakcdimmgeitmiitcditr ehcefighal s

denul ti pl gﬁ%d aB¥n 1 D&« ST oNAm 4884, taahezhggenmé‘au dighd2sapdeanal yzing its

content. 30 The vacant resource ampunt_checking circuit 104 is a circuit
for checkiotgPrheanbRInthefsiGRale ALy 1RLe¥ng ¢idiitdds 1L udgPfig t he vacant
resourCeSalgﬂdlomhpulﬁléxhng|aﬂrqpudgemenisraﬁhMﬁcdnn e Q0S determi nation

CIrCUIt 105. he deternlnatl LkC o j udgi ng
the er&FﬁP Fé@ | SR §AERAdE ¢P gtge%uggé ]ék éﬁcﬁggbg 8%%%é8gng to the
content oﬂlﬁhendeSBcv@@txﬁnqﬁqyﬂm infhempebonriowwides #iraBt FbA circuit 106

is a CircYldsoul-Qk Get &Ffi it RQ1EeS YT Cos AMIMNInAGaekdEBg hRathe 5
CheCklng Egigbgtgggtggégqﬁ?QENJ%%%ﬂ&gglggnyfgcfﬂ?%ﬁbng
modulation circuit 110 modulates the multiplexed data and
15 outputs them to the circulator 100.

The resource determination unit 113 has a reservation
information recognition circuit 120, a vacant resource
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 transmisgsion rate determination
circuit 108, and a notification information control circuit
105.

The reservation information recognition circuit 120 is

25 a circuit for recognizing the reservaticn signal among the
control signals demultiplexed by the signal demultiplexing

circuit 102 and analyzing its content.

30
The vacant resource amount checking circuit 104 is a
circuit for checking the amount of currently used
regources, judging the vacant resources, and ocutputting
that judgement result to the QoS determination circuit 105.
35 The Qo8 determination circuit 105 is a circuit for judging
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circuit 104 in the case where the traffic requested from the nobile
termnal is realtinme. The renmaining resource anount checking circuit 107 is
a circuit for subtracting the resource anmount allocated to 10 the realtine
traffic fromthe vacant resource anount to check the remaining resource
anount. The packet average transm ssion interval or transm ssion rate
determnation circuit 108 is a circuit for determning the average

transm ssion i nterval accordln%%15 to the r|or|%% | evel of the request

from the nobi*fePTt8FhitNat ey fl i8S Ofc YéqiE&fed by t he

nobi | e ternnnabrﬁsngomereﬁbtcﬂmteﬂheofKMhé|K&§anmmulnhosd@MHQn control

circuit 109 is ap,circuit for e e d oy unt and
20 average transgpgsFSﬁOPﬁ ervanEJP%%ﬁa b]ﬁlaﬁer%P%aﬁ “aht éﬁ out puts
t hese i nfor feti daseroinhesgstiynal eyl ¢ plandung amcm@ulmglm tN@te that the

si gnal d%”“'c‘ﬂe@k%lgngcghi{%%% 402, vd Hien ¢ NASEIMAL AR OLRRELORLT 6009”' tion
circuit 120, the vacant 25 resource anmount checking circuit 10 the QS

det er mi nat | 6ATERLEULP4108 thPeCt B ot detteriiaddticon carestre 106™ t he

remai ni Ng reseumesiaBouBkmCheCki Hgreircimd. 107, the packet average
transm ssi on int$ﬁval or.transm ssion rate .de erggnatlon C|rcgb% 108 and

the notification P'fif bFR&ETONE 30° T8H ¢ 51 249 P ui DEa (G HEYHFov? et behi nd
the decoding cérroautt f&63subdtsactime Signadsourlce phexinngatipcated1dd may

be provi,@ed th;él E%QTMBE Epﬁfﬁ{‘gof’%d}xg Gid C\}Héanl](tl%es?ﬁﬂ?@p hlﬁo%ﬁ?r%se station

in such™a configuration, reservation packet transmitte omt he
mobi | e t er niCR&F |§he353méé%g%$Z%QFQEFQQK?WQ§9§rvat|on i nformati on

recognition -16 @hécyh&kéeoawf@é@hcﬂé}ﬁsncllsrsqtélnatla&elcQaa the denodul ation
ccircuit 101, and the_ s mul tipl exi ng Circuit . Accordipg to this

recogni zed FE?EFW&??bﬂ“pE@E@tg ST V! 9%&§8&Fcéoﬁnﬁﬁnﬁ &LEBYUNti ng for

the interfefencéstefmihéng the average transmission interval according
15 to the priority level of the request from the mobile
terminal in the case where the traffic reguested by the
mobile termiﬁallis noﬁ—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 circuit 120, the vacant
25 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
determinaticn circuit 108 and the notification information
30 control 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 configuraticen, the
reservation packet transmitted from the mobile terminal is

35 recognized by the reservation information recognition
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5 other cells is checked at the vacant resource amount checking circuit
104, and the QS to be provided is determ ned by the QoS determ nation
circuit 105. After that, the amount of resources to be reserved for the
realtinme is calculated and all ocated by the resource 10 determ nation
circuit 106. The remaining resource anmount by subtracting the resources
reserved for the realtime is checked by the remaining resource anount

checki ng CIngIt g The qgk&l avera Eﬂﬂ;aQ%%ls%ho ge 08P¥§L1
1

transm ssi on LS TN 1ieve t'he 'non rea
det er m ned byrthetpa@keta@@eth@nﬁIgmﬂknﬁamnhﬂ1plﬁmuagvahroultraﬁénlSS|on

rate deter”h@é%k@?n%'%&“fﬁ éoﬁécoéHEEéﬁtﬁHéépﬂéﬂlB|e%h@QeEhetHQttiiéﬁé'on
information from e notl lcation information control circuit 109 with the

downl i nk i nf8FREF FBN2BRUR hea &F At L LI TaTp I the g terfedrpcos 261thehey are

tLanS_m' ttsledotcaet»h@enpbi iﬁ ¢1eémdrtglaﬁ m}wgﬁcahh;g rlras@dukatei @iﬂoﬁiﬁtCUit 110 and
the circul atpr shp i e term.n as a priority
| evel checkFﬁﬁLéﬁPF ﬁ@@cu%tr%@QTv%ﬁﬁ é%q r &t i Snpragﬁg?gtfﬁn circuit 200,
an encodi ngdeiteenibe@0ily Bh@Nedld etrimoimagiioauicti r202c aogircul ator 203, a

Slonal  gemul I Phexpoceh oulte 2y d8MBdUGRKLeR Cbl Ul ho20Pred sdlecodi ng

circuit 206, a average transm ssion Of tFansm ssi on rate
checki ng C|¢ba|reQ©Vlma lﬁummkqukﬁtqﬂuﬂaét@ld@téﬁﬁﬂn§V|@hecrﬁégmchO8 and a

30 trangpi SakQB ki fh PPodlel £ A Pati A @hrele"eﬁna%ggn P@s@h?@é’l Qfﬁ@ﬁn@%
carries out transm ssion and reception of packets th rougb radj o

connunlcatl8H§tﬁFFﬁl?ﬁeth%a%%ﬁ%H%ﬁﬁ%nfe%%ﬂﬁe@héoFeGEPvéla #A¢i bk packets

are output tRdckedthe shgnedmamid indsareg &tnbﬁtlltt cﬁaékm;;lena@me upl i nk
‘packet s nndybqteg Qy thIgl dulggl(n1é§ rcg%%IZOZ nterv are_ |nputted fromthe
modul ation &Pfeui £€203° YA (R S SERE BRLETERA PBn. The si gna
denu|t|pIextngnamieai@n2ﬂmt¢sfqr(ﬁaqhupwibmdty level of the non-

15 realtime is determined by the packet average transmission
interval or transmission rate'determination clireuit 108,
and after multiplexing the.nofification 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 meodulation circult 110 and the circulator 100.

As shown in Fig. 5, the moblle 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 205, a
decoding circuit 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 circult 209.

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

35 the uplink packets modulated by the mwoedulation circuit 202



denul ti pl exing prescribed signals fromthe signals inputted 5 fromthe
circulator 203, and in this enbodi nent, the control signal containing
information regarding the QS and the radio resource anount (notification
information) is denultiplexed and outputted to the packet average

transm ssion interval or transmi ssion rate checking circuit 10 207. Al so,
the signal demultiplexing circuit 204 outputs the signals after

denul ti pl exi ng the nt.r n he. denpdul, tL circuit 205. The
denodul at i ofi” glﬁ@ﬁ?? 859r8%ng%rt@o$% L ST gﬁ@l 3\ a despreadi ng
processi ng toenthétitekeroanke t heseonverted signals are outputted to the 15

decoding circuit EQGthggldggﬁgiggbf%%r] tchgﬁfyuQEQegstge(lknp#gtgg he

signals and out puts m as I'nformation’to circu
subsequent deagétiohexhazopheschbbeid 3ienadicddiony thier cdiena2elispesded the

uplink inforpahi @Re aRdchhgrencosed Slgnal scrare o4 RURiikt ednko the
modul ation circuit 202. The nodulation circuit 202 nodul ates the encoded

data and oufPULECLhENERBL TARTEI M RF atbro A5 1 Ofhd 95T Gr P ey thev 8PS chBeki ng
unit 199 |staecraﬁWDtrésburc@eammmmnt¢nnﬁrﬁﬂnwnrnn dmfbymatubaﬁfus type (a

val ue of th §t?S§Pk Efgngxgn? ggte§ng)gHﬁg o e%@ Lkl is the realtine

traffic or nonfrea Y Atcor &scri bed above.
The judgenemranegmbsloh ihtsrtwlcﬂﬁtgmdnsmmﬁsuﬂmewhmﬁgfbﬁﬁt1m99cusv@utputted

to the rgseryati @Rsol NERENRELOM g&é}ﬁiﬁéﬂﬂ%ﬂnfgcwlrc%% 239 Eh@pﬁgéer vation
|nfornat|on eneration circurt 200 circuit for generatin

reservati on t8egRarTadEorHF AE d?@ﬁ%?ﬁ?%?ﬁﬂﬁﬁnﬁﬂ? [COSHr O oﬁlﬁﬁélngoFF?y | evel
checki ng unigemod99atabd euwluitlmsj tTHe déhﬁ)d@rl@&dloﬂgc(ilrbﬁmlttzagl l\/bre

'speci ficall the _reservation informtio en%ra on .35 circ
Goner at oot FRRYEEEEV AP OREPRIGH It G 15, Bong To28 ~eAdARgT PERESF LRI e
traf fic suckrashEFlakd, ABdd ashe i cwhcaxtted] igighiads @re outputted to the
15 decoding circult 206. The decoding circuit 206 decodes the
1nputted 51gnals and outputs them as the downlink
1nformdt10n 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 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 tramnsmission type traffic type {(a value of the
23 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 priofity
level checking unit 189 is outputted to the reservation
information generation circuit 200.
30 The reservation information generation circult 200 1is
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 circuit 200 generates the reservation information in the
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The packet average transm ssion interval or transm ssion rate checking
circuit 207 checks the packet 5 average transm ssion interval or

transm ssion rate according to the notification information (information
regarding the QoS and the radi o resource anount) denultiplexed by the
signal demultiplexing circuit 204, and outputs this checking result to the
nunmber of packets 10 determ nation circuit 208. The nunber of packets
det er mi nati . ci LEULf . 208, det AL M nese L8, MDAr 19 RACKEUS agto be
transmtted per unit fine according to the packet average transni ssion
interval orindanstiedsibnFi&ted - and outputs the determi ned nunber of
packets to the 19,Lr3RSKE§SH PO 4441 §16h 0 1044 A G t@irv@Ui ©r209. The

transm ssion timng calculation circuit 209 %%+Fulat s the trapsnission
tining accotdPREPESSIAR Rhberte Ot i Packdi e it Y (Perss (&dPBEF NIt tine
and out puat satvheageakeghahedsisantmi esian dd Mmhdnd gsienereadi ng circuit

201, 20 the nmodul,ation circuit. 202 d_t h ircul.ator, . encodi ng
circuit 201?cFﬂEdﬁBﬁuE3t%%ﬁ R EEU g@%algﬁg%?%thbﬁ}éﬁ%%%gpggggnencode and
nmodul at e t heepackéng ahd Gednsmd t the herd to ndreUrmse agoanitdn at the i nputted
transm ssi anmhh%‘ipﬂexgé {;gemg PRI A€ d&kal1d:0 iUEh rRuenbibgur ahkion, at

a time of transmttin transmssion target traffic type is checked
by the priopPtpurevehieheBrREREPENTESW00, taidg Munhse O{s@a6Ketfie real ti me

trafficyot hackesprvation tofeiitiiey. iThganamedbypadketseservation
transm t t ed e L RETBAbBRE B FORE t AT DULH THY ol BT olift PI0E CEhe
nodul ati on c¢ior bei tr2f2mandet hpeci urcit atiore RODrddmet e ohkepakénd, at a
time of recglyifge thendniBotod! Al ond MONRLIN J:90Ar dbig tHRaQDS and
the radio <197 F&Solrce ampunt determ rie by the base station is received
outputs the determined number of ‘packets to the
15 .transmission timing calculation circuit 208.
The transmission timing calculation circuit 209
Ealcuiates the transmission timing according 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 generation circuit 200, and this reservaticn 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 QoS and the radio
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t hrough the circulator 203 and the signal denmultiplexing circuit 204.

Then, in the case of the realtine traffic, the nobile 5 termnal transmts
t he packet data by using the allocated resource anount through the
encoding circuit 201, the nodulation circuit 202 and the circul ator 203.
Also, in the case of the non-realtine traffic, the packet average

transm ssion interval or transmssion rate 10 denultiplexed by the signal

demul ti pl ex] 0g, gLILULo B0 d & GAGKEH L3t hiae pRackel,2yBhage LEanppLesi on
interval or ransm ssion rate checking circurt 207, e transm ssion
timng is cehcohghethatctthetattmsmissiagd tthei §g enddt EemIA&E PbAXENECUi t 2009,
and the packet.dptasgye 15 transmitted to the base station through the
encoding circuit 201, the nodul ation circuit 202 and the cjrculator 203
at the deterni nel®? ankhi €% di?%§ Minghead eddddmenddatidtor R RgmPH the
present Enveah el WEdhsoespenie tphdiie daalat bye ukiakf the hheotesedr ces are
reserved 20 and the base statio IIocateﬁ.the tesourcgg acggrding to the
%s &,

resource ut} FFIRETHPEIH e YHPY SPEQHASE SETEHET ® that it is
possi bl e t onodal & zEon hei K0S s WIIbrandandhe teliecadrtiocez2gBal ity i nmprovenent.

On the ofher hang, .yt GRSRaELe tF Lhe BoR-teanlhie traktie, the resources

are not 25 reserved an packet reservation is unnecessary, so that the
del ay due teathet raverass | oippatlcal adnierréducsd tbpnsBaFfiPhgre e

reservajpongppekeip1 MSP b3 hehavarage deimdnebiskongi Bt eevat £64 ded erm ned
dynam cally accordin resource utilization statgﬁ;o hat it is

to th
possi bl e t o°BBK eI F et}ﬁé’ae(ﬁﬁ%iaevrﬁrargﬁs&ﬁra(?ém&tsisllpgaﬂl Y’br8bver, the
act ual transrassn s {om ngise afhddid mpliilre utier Ziomal shar eradssissbot ed on a

D5t ad!, EBLELR0E LURISTLSALL ol et L Dase statlon,
packets 35deherihprblen thler @uacid9s. anggthe packet data are

15 transmitted to the base station through the encoding
circuit 201, the modulation circuit 202 and the circulator
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 rescurce utilization state and the QoS request of the
user, so that it is possible to realize the QoS support and
the service quality improvement. 0On the other hand, with
respect to the non-realtime traffic, the resources are not

25 reserved and the packet reservation is 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 resocurce 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, sc that it is possible to
reduce the transmission collisions of the uplink packets

35 and improve the capacity.



Nanely, the nobile term nal side judges the traffic type and transmts the
reservation signal in the case of the high priority level or the realtine
traffic so as to carry out the resource reservation at the base station,
so 5 that the QoS can be supported. Also, in the case of the low priority
| evel or the non-realtine traffic, the processing delay and the overhead
can be reduced by not transmtting the reservation signal in advance

Al so, in the casg of%FsSIHgnmggaiélggr$rggfls%q$ Jhu&%alq %oaa ? Lo carry

out the packet trans R-accor dance riations o
resour ce utitbipratindn tseaseitbythaoteseserviaony SM%Hﬂe§euﬂ®@scaﬁefefr|ng to

the traffic pRrinQiht ¥rlig¥ekyandydet &F mmd nge 4 e RAGKELr raVe308s to
transmission interval or transm ssion rate according to the 15 resource

utilization<érgve o3 &HEhTPEPHHAC FBFCEYAMAR, 2 WHEF &R SR 1PPansfi ssi on
requests d orthatthehiee@bki BBnt baf fifpantled heanan: riealdHaTe alsteabfti Chet hew

resour ce anpunt according to e reserv n s determ ned _in
ovanco w T ReedEs I ExRE 6P LAF PRRCT St Pl ST s wirth bRaTraS Pk e
traffic is ldedsyt had the pesehved camdbmtsedureddny- med ttirmespatkéng are
transmtted %£ r g%gbékgggtgegasf % £§f§ﬁgges so that the efficient

resource utilization Gan the nobile term nal determ nes
the actual 25 tr&dsei.sénohbei akpg oh bh%a&ﬁ%rﬁﬁahQ%@QaﬁéﬁiééCtraﬁshﬁssion

i nterval; Notpiofaisg®1kr @® therhasgestRl i PRek SO tMdsiilsdion RASakBbedhAce
distribute the transmssion timngs, and it is )0sSi bl e to reduce the

transni ssi oM idd 1508 SAS1afLipRS OﬁpF?ﬁkr$%EREF% 285t 6%e StR&CcaPlcity. 30
Al so, the base &b&bm@ﬂngltneafesoﬁheeﬁesmemexfadg)ﬂbhehelmwemfﬁerity | evel
or the non- realtaqe Hraf gcgo d|n lpe re %nln avgllable resource
anount by afbountlﬁg he Thter ere e "ot NéF “cel I's and t he
resource aﬁm@m&mneeepuedntervaheOhrghamﬁmkﬁannInanﬂ agcorkdéngeébt the 35

traffic,;550 dehalirice L31R988LPLE LPatealt 28 i KfifdCi ent
For example when there are transmission requests for
the realtime trafflc and the non-realtime traffic, the
resource amount according to the reservation signal is
determined in advance with respect to the realtime traffic,

20 and when the realtime traffic 1s 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 mobile terminal determines the actual

25 +transmission timing on a basis of the average transmission
interval notified from the base station, so that it is
pPessible 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 available 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 is possible to realize the efficient
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-21 utilization of the radio resources while accounting for the QoS
support. It is also to be noted that, besides those already nentioned
above, many nodifications and variations of the 5 above enbodi nents nay be
made wi t hout departing fromthe novel and advantageous features of the
present invention. Accordingly, all such nodifications and variations are
intended to be included within the scope of the appended clains. 10 15

20 25 30,85 ;22 WHAT |G CLAINED LS, o GRETUNG £851RM 6OTHI0L Lyt hod
for nobile “comunications In h pacﬁet comuni cations are carrled out
bet ween a n@b% | sunmerymi nal and a base station, 5 conprising the steps of:

(a) checking a pﬁ 0{% ty d SV b%f B leliakhh€, aDds 1 HHEOLNGs @ dypeadf the
traffic, at the nobile termnal; (b) transmitting a reservatio d:sh[gnal for
1

a transni sfﬁ?%ﬁl‘?’b‘%fheﬂs‘fto‘teo’ FHEH A9 1EE SR HAD GhaRd hat 15 hECT ©
traffic s adv@hedidPimdnrd ensl b@r madal wipRotypeepantimotf tomngmd tting the

reservation_si he base ti.on whe e i icis a
| ow priori t?l Ei%;v‘g?& o‘ir‘}“"rfaorht qutl rn?::\"dttures a {EES éﬂ)g ?Iggte%%{]ﬁ; (¢)
det er m ni ngAacoednglce, aﬂhbnnuﬂom@@ifeseWWede@nd Srhaglempriord ty or

realtime pagkely JJ@NSIISS! QARG YiRE1hOrnd LESOUIGE Uidligalian state and

the reservation sign e tra fIC of the high priority level or
realtime t§peimgr deternining an average transmi ssion interval or

10

15

20

25

30
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transm ssion rate for the traffic of the low priority 20 |evel or
non-realtime type according to margins in renmaining resources, at the base
station; and (d) notifying the resource anount and resource allocation or
the average transm ssion interval or transm ssion rate determ ned by the
step (c) fr®HAThES beISRIMETS Ist:ation to the nobile termnal. 2. The

cormuni cat | on CON{ 1 ol cSRhROLAS; & A Rdncadhier eideciidie Mot ¢, gesmiaal a

the step (b) transmits the reservat|on g hat_cont ai ns (}) > J equest
of an 30 appPPRWRTHH I¥HgHR Wt SR PRE<THbb ?‘Bm’t“éjr?ﬁt?facfns aar%et(ﬁ%r base
station at bhe sbepwéen checksbaleurteminzbourre atibagatiematiene and

determ nes LRgnI £SO G MWEYs b :be all ocated toarealtime traffic
according to tﬂ rrent resource util. zat ita and thgﬁ%s recguest
co

contained 35 in tHe FESSKIALI of RGHIitYs, ?H? M c&FF ont 1ol
met hod of clhafigidyg avhens: rof tihe basdfdtat ronthe wdleilbs dpewdnadet er mi nes t he

average (ransm SEon LRLALHSL: Phg!r ANSTHALL AU AP WBEEnAL (T &LEIC 2 40 type
of the application is non-realtine comuni cat i met hod

n_control
of claiml, tm%%%%"ls’l‘f’her%%‘é"ésrst%‘? i Uﬁe a}f'a?%es%fl‘t'ebor( c‘yh%bt%‘%st%ee Fesour ce
utilizato onthéatEabglmremua i mgglarpwiplrindy iletvelf eremeel5ipeweypré¢ evastd or a
rate of the,ypli Ekaw&.ﬁftﬁﬂgn%émvwésexlv%\é%nan@l@ﬂaypl £8k tpberghle

i nterference power conmuni cati on_contr ol t hod of C| aim 1,
wherein th8tBREBRsFREFoFRE THRe sPEp YO HIFTHt ed®r BsotEeB* B HY 10
realtime tratfet shenaveredteinea aype, ssicohheegaksie ocexmisaland det er m nes

the average transmﬁsa@&mrshn\gala Veu 2RO TBILON:bALE EOLeAvd@nrdpal time
traffic is determ ned, at each prescribed period accord ic:;ratoatotal

e tﬂ?éﬂ‘reés&lﬁa@é“ﬂ?ﬁlli’?af‘ A Sn 15 a

avai | abl2 E BOLHRYINPT RN d
past prescr abefbsp.erncmd mﬁlnmlc& dhet € oandnitdet | oes@orrtrigin netdmwal of

claim1, fu%EQeEhe traffic of the high priority level or realtime

type, or determining an average transmission interval or

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

{(d) notifying the resource amount and resource

allocation or the average transmission interval or
transmission rate determined by the step (c) from the base

25 station to the mobile terminal.

2. The communication control method of claim 1, wherein
the mobile, terminal at the step (b) transmits the
regeyvation signal that contains a QoS regquest 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 regquest contained

35 in the reservation signal.

3. The communication control method of claim 1, wherein
the base station at the step (c} determines the average
transmission interval or transmittion rate when a traffic

40 type of the application is non-realtime.
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conprising the step of determ ning a nunber of packets to be transmtted
per unit tinme according to a transmssion 20 rate of a traffic type
notified fromthe base station, at the nobile termnal. 7. The

conmmruni cation control nethod of claim1, further conprising the step of
cal culating an actual transmission 25 timng according to the average

transm ssiop int %\émco%nuﬂll:{a@i&hCcéﬁ@@of‘%étf.h&ﬂ cﬁﬂ’ amdhe 1ba3fﬁueiteatnl on and
a predeterm ned distribution, he nobile term nal . com‘rum cation

control et BRSEI AMASAOT (7t hé"lhe BERP si W HE sfélelp orfe Ddati ng t he
act ual transmlsisizaniornt i scagef oby notegesir irygan s tuebllplackmtseltﬁer@nce

non- realg | By aiéb% aecod di-pget Q! h@hétvgbmﬁkt rl&ﬁ%lf‘f%&leﬁ@el BRfeval  that
S perlodlc Yy notifie cation

fromth statio ni
control syst®ff’ Gnse ret 185rrﬁ8ﬁ?5%]?f‘6n%n?‘?lr %}Fepéjcolygtr Smtuni cat i ons

are carried out between a nobile term nal and a base station, conprising:
a priority 4evel I%e%hﬂﬁn‘i@?Elgﬂr cSH@EJﬁ nlge@locffoof’répilrﬁ YI | QM?Hrélfn a

traffic and udglngatypeo ? bi | etertmnal a
reservat i on“2% ghafe YR IRT A Ui g ?‘b‘?P ) n%]}r}?cie}tr?gq ierseoélgrc\?gt i®%6n 3si gnal
for a transmessiine trefifdst whenererbabe stratbonswben réguesipecafuntshe

traffic 5 ig,@ hjgheppd Qrdt ytljlﬁveév&'}a £al {1 fad Ve orANd NQLrvafir arsim tting
t he reservat|0n S| gna to the

ase station vvhentpﬁb f ‘?f thetrdaff|C|s
a | ow pri or FI3A$RAAS I Taten fozap: R ESpetite FRRChbhi 1R TS
resour ce deier shaat peesupibefiopedébér aickonding 10 reesmiyxle zamnﬂrﬁblteo be

reserved forg $19Pcé3rdn%dr{ty b%rse r%ﬁ.‘ thEe yRACKEEe! ﬁ@ﬂﬁﬂé@i&ﬂ ALY ding to a
resource ut| I zat1 on stat e reservation si gna for the traffic of

the higi® pri oPdgy R%r’@e‘f‘r é’&lrtlpﬁeofybé‘“eor deterni ning an aver age
transm ssion interval or

6. 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
20 rate of a traffic type notified from the base station, at

the mobile terminal.

7. The communication control method of claim 1, further
comprising the step of caleulating an actual transmission
25 timing according to the average transmission interval of a
traffic type notified from the base station and a
predetermined distribution, at the mobile terminal.

8. The communication control method of claim 7, further
30 comprising the step of updating the actual transmisgsion
timing for not yet transmitted packets of a non-realtime
traffic, according to the average transmission interval

that is periodically notified from the base station.

35 9. :\ communication control system for mobile
communications in which packet communications are carried
out between a mobile terminal and a base station,
compriging:

a priority 1level checking wunit for checking a

40 priority level of a traffic and judging a type of the

24



15 transm ssion rate for the traffic of the low priority |level or
non-realtime type according to margins in renmaining resources, at the base
station; and a notification information control unit for notifying the
resource anmount and resource allocation or 20 the average transni ssion

i nterval orttafanisni s ¢ier abbidet bemnbeal by the resource determination unit
fromthe base stati ofedO-+d16dPbI | §i4€411 NahendPar Ibe CORMEBI Catfdan
control systemof, claim9, further .2 cor.rgrl ing a vacant_ resource

checki ng unf¥aH &k Ay & 2V PEAP™r €8 F%g u??ﬂ ZAtion state at the
base stati orgquadtered nthdebaesesvation wvhgnalthgefepat iadn the ttxafdishit s

the reseyvation, sigRal thabreeptaidsep AS nRAURIHeOf t#Pe, aphd caidon
recogni zed at the nobile ternihnal gnd the 30 reésouEﬁg %%{s%rrg%q:t.i n unit
det er mi nes tHFFESTIE EROUAESSEE2BECRI IF98RFEd TD 5 Fedline” 1T artl ¢
accor di ng twhémetheutypat ofesdwr cerafifiild z&¢ i anlowamaigndtyhd e@ed raxquest
contai ned ifn.t he faSgvatign skdRgk mdBild. tdhgisonmuni cation control
systemof claim9, wherein 't he, resourcerggterm nation unit_determn nes

et
the average tr arfsnit&SCYR Pt g??f‘a?mjo‘?at'tjr%{’nsﬁ‘\ o Fat BSWRER AT af¥ i ¢
type ofld herapphioat iaowuns noe- real tieservd 1ZoxThaigbmpnienttiion aont r ol

system of claiiR fne I QIdt 33ah&iL8I0HN CEcEBLIAG NAEH ONa UNkdsbtcd NS the
resource utTtjzatron state by asuring an upli.nk interferepnce ower
|l evel or a Pate'dttide @AY Pﬁger Ulé?e S Povier-H eFeP " and A" upl Tk
tol erabl e i nteffiar enfe thewdridrevetiosith3. 1§hel commeird &timen to®str o syst em

of ¢l ai M 9, qUhEERIf nd o £2S0UEGERAR o T AR ML 3l S%ahacal a5
resources to arealtime traffic vvhgnever e tr%nsrpbsm on reqjlsjes.t occurs,
% £P¥n

and det¥®t nmi FE_NFRESSARR ag@ter i $8FPont¥ SalPt10'% FEEE O rate
for a non-realél meotr afibhereslt det ernyped atceatingr escr it ipsr | odr

accordi ng thﬁaiQiﬁ% resources, at the base gtation; and
a notification information control unit for

notifying the resource amount and resource allocation or

20 the average transmission interval or transmission rate
determined by the resource determination unit from the

base staticon to the mobile terminal.

10. The communication control system of claim 9, further
25 comprising a wvacant 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
30 resource determination unit determines the resource amount
to be allocated to a realtime traffic according to the
current resource utilization state and the QoS request

contained in the reservation signal.

35  11. The communication control system of claim 9, wherein
the the resource determination unit determines the average
transmission interval or transmission rate when a traffic

type of the application is non-realtime.

40 12, The communication control system of claim 9, wherein

25




avai | abl e resource anobunt based on the resource wutilization state in a
past prescribed period of tine. 15 14. The communi cation control system of
claim9, further conprising a unit for determ ning a nunber of packets to
be transmitted per unit time according to a transmssion rate of a traffic
type notifitke f rorRdurseasietsratingniont unhe nobt#ens erthhalregP B The

communi cat i @i oMU S¥ehed ObyClmédBGsidd!l taher upCoARr | Sht @ Beddragas M ssi on
timng determ nation rnit f or al c agﬁng aq.aﬁtua% trensgkgsi%méérﬁng
accordi ng t®°¥He ~SVEradé t?afifitssionTht EPval“of & S raffic t ype notified
25 from t hel dresle atdat@rompdndka tpiedabée nineer theendshmawsy, lgvelthe nobil e
termnals 16. The conmunication control systemof claim1l5, wherein the
transm ssi o 3tim' deterntna%Lon uni a{so 30 q&ﬁatﬁg.t qw%yakn
transmissi o ti mi Py NG @5 OFr SRBRF Pt eBY PaCReTs B34 nom-T a1 Tithe
traffic, accthedragourcet Hetaveingbion anvatssile® i ntlaaadles hegsgurces

periodi cal | yo Botidd1ed ofd 0NRd H€; bagRestPl) ORhe3 X raHimiGsibn A-dmbidte
term nal device for car out conmunj cati ons with

ryin packet as
station, CONPTTEIng™8 SESFPBIITY [B7el > EHESR ng THIE FHF E b e a
priorityo | evel ofamsnizdior aratbg udtpmg a type-ofalthee t reafoffifgc and a
reservati ongsi M nLENE add QD pddcdiMed IFANYE tddRE-A ke T \atd Ay isi gnal
for a transm ss 10 request to the base station mheg t he t¥ e of the
Lraffic s BRILPIH i oF By EESel BPOVEGl RS pe PandtREr . TYSHIARY (i ng
the reservatibhizmagnal dtetehénbaspastaprescritheh pehwiad/pd ofimehe traffic is
a lowpriority level or non-realtine type.

15 14. The communication control system of c¢laim 9, further
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.

20
i5. The communication control system of claim 9, further
comprigsing a transmission timing determination unit for
calculating an actual transmission timing according to the
average transmission interval of a traffic type notified

25 from the base station and a predetermined distribution, at

the mobile terminal.

l6. The communication control system of claim 15,
wherein the transmission timing determination unit also
30 updates the actual transmission timing £for not yet
transmitted packetz of a non-realtime traffic, according
to the average transmission interval that is periodically

notified from the base station.

35

40
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15 18. The nobile term nal device of claim17, wherein the reservation
signal generation unit transmts the reservation signal that contains a
QoS request of an application recognized at the nobile station device. 20
19. The nobile term nal device of claim17, further conprising a unit for
determ ning a nunber of packets to be transmtted per unit time according
to a transmssion rate of a traffic type notified fronlthe base station.

25 20. The npbile tergg devi.ce_of _claim 17, further rrgrl Si ng.a
transni ssi oh’ ti mifhg™gREEP miteHHER lunfEv ST Lok cﬁ?’é’ﬁjﬁif aﬁ’ ctRiH
transm ssi oretnyriptaceer diiny bobare avat bge, teememisigion interval of a

trafficdype not iJ i %1%9&5/0”‘1(3%1%%&3@&%@Onuﬁli‘g ar pF ed&&é‘éﬂd{?
di-stribution. bi | etermﬁl%tlc evice,of c¢laim 20, re|rLthe

whe
transm ssi o?lr’c?l?ﬁ% 8Yet mi%fatF ol ¥ uptideERTt Re CERSG UBE *©

transm ssi otrdaffigwg @@t not yet transmtted packets 35 of a non-realtine

traffic, according to-lhe-pyerage Lighst ssiaRckatesyal LRAL IS for

peri odi callé/ notified and recelved fromthe base station. 2
ransmitting a reservation signal for a transmission

10 request to the base station when the type of the traffic
is a high priority 1level 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.

15
18. The mobile terminal device of claim 17, wherein the
reservation gignal generation unit transmits the
reservation signal that contains a QoS8 request of an
application recognized at the mobile station device.

20
19, The mobile terminal device of ¢laim 17, further
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.

25
20. The mobile terminal device of claim 17, further
comprising a transmission timing determination unit for
calculating an actual transmission timing according to an
average transmission interval of a traffic type notified

30 from the base station and a predetermined distributicn.

21. The mobile terminal device of c¢laim 20, wherein the
transmission timing determination wunit alsc updates the
actual transmission timing for not yet transmitted packets
35 of a non-realtime traffic, according to the average
transmission interval that is periodically notified and

received from the base station.
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