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PCT/ SE98/ 01644 . SYSTEM AND METHOD FOR MOBI LE ASSI STED
ADM SSI ON : CONTROL
BACKGROUND OF THE | NVENTI ON Field of the |Invention
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nore particularly, to a nethod and systemfor mnimzing interference
produced by 5 nobile radio stations initiating conmunications with
fixed radio stations. Description of the Related Art

In cellular SYETEMEANDMETHOB FORMOBIE K8SISTEDADINSSION subscri ber
station can initiate a tel ephone call to a base station at any tinme through

a process known as rafd@NMIRQEss cal| set-up. The random access
procedure applies not only 10 toinitiation of a call bY.:E-ﬂe. nobti | e
station but also the nobile station's first t ransm $%10n of  a

reply to BACKGROUNDOF THOINVENTION| e station's currently . oas o
associ ated. base station. In each of these situations, the anmount of -power .
wi th whi cKield of the Inventian. ,phj | e station transnits an initial :acgess

to th . : th
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and ot her mupdphreicslardy, tonamethod and system for minimizihgdnterferentecprioducpddsy of
nodul ati on hﬁve (geen .used.in cellular radiaq ) . tel econmuni cati on
sy$t ens: 62410 stations; pitiptngcrpmunGations with fixqd radig satipns. -

division nultiple access (FDMA) has historically been the nost conmon way

in which nultiple call connections are handl ed between many
mobi | es alescriptionpEthioRelated Agt station. In FDMA, the available radio
frequency spec

rumis_divided into.a. pluralit . . 0of channels. A
omaroreY ann® S mh e Fad, e thifoefiod iivincks, 5 mobile, radie sRhesdiRE
station can initiate a telephone call to a base station at any time through a process

known as random access call set-up. The random access procedure applies not only

10 to initiation of a call by the mobile station but also the mobile station’s first
‘ transmission of a reply to a paging signal from the mobile station’s currently
associated base station. In each of these situations, the amount of power with which
the mobile station transmits an initial access message to the base station can have a
strong effect upon the overall quality of the communication between the base station
15 and other mobile stations.

Two main technigues of modulation have been used in celiular radio
telecommunication systems: analog and digital. Among the former, frequency
division multipje access (FDMA) has historically been the most common way in
which multiple call connections are handied between many mobiles and a single base

20 station. In FDMA, the available radio frequency spectrum is divided into a plurality
of channels. A separate and distinct frequency channel is assigned to each mobile
station and that channel is occupied continuously throughout the length of its
connection to that base station. More recently, digital modulation techniques have
been introduced to increase the efficiency of spectrum utilization in cellular systems.

25 The principal digital modulation methods employed are time division multiple access
(TDMA) and code division multiple access (CDMA). In the TDMA technique
different ones of the mobile stations are allocated a separate short time slot in a
periodically repeating frame of information during which they transmit bursts of
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freely wthin each 'of the cells of_ a cellular t el econmuni cati ons

system thes?mtinmaﬂmsmnﬁ@fsmhrmbﬂewemf the nobile I )
a0 st gnal 15 BEASEHELTE B85S LA e8Pl Yot B BB R Sk 1" -
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of the distance between them very_ large differences usually arise

in the st reﬁ&t%sﬁ‘dttﬁés®P’éF§§I‘§5?$}E@‘\F@§V&¥Y denitipatly. Singe theTadisgmls f er ent

oneg50f  t Nepranagation loss between a transmitter and a receiver increases typically as a function
of the fourth power of the distance between them, very large differences usually arise
in the strength of the signals received at the base station from different ones of the

mobile stations. There are numerous techniques for reducing the interference between

the different signals of the respective mobile stations. Nevertheless interference is .
20 present as a result of the great disparity in distances between each of the mobile
stations and their common base station and, thus, the great differences between the
signal strengths of the various mobiles. '
The power regulation problem associated with mobile stations is greatly
exasperated in the case of CDMA systems where a mobile station receiving with twice
25 the power of another mobile station occupies twice the system capacity of that station
(assuming the mobile stations have the same perceived path loss). In addition, a
mobile station transmitting at a higher data rate than another mobile station also
occupies a greater portion of the system resources than that mobile station. While
regulation of the power with which mobile stations transmit in general is extremely
30 important in CDMA systems, the regulation of power with which a mobile station

secks initial access to a base station is especially critical.
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power | evel . It contlnues raduall cre t he. ovver .0f
transm ssi on‘¥1 S}°na°t‘?w Eﬁﬁrﬁ%f ‘ 3# faﬁtgngcess

message fro %&Mbg&a{ét&%vﬁshoot recei ved by the mobi | e. The power
at which access | s actually granted to the nobile
15 If access is never granted by the base station, e.g., due to lack of system

capacity or necessary hardware resoutces, a mobile will increase its power level to its
maximum before it gives up. Thereafter it may recycle and start the process over
again. If many mobile stations are futility seeking access to the system and each
mobile is transmitting an access request message at increasingly higher power levels,
20 this can result in serious degradation of system resources, especially in CDMA
systems.
Certain techniques have been proposed for the initial determination of an
appropriate power with which to initiate access by a mobile station to a base station.
For example, in U.S. Patent No. 5,278,992, the mobile station performs a calculation
25 based upon monitored transmission power and received signal level of the base station.
However, such a technique cannot prevent attempted accesses by a mobile station
which would ultimately be unsuccessful. They still result in the addition of an
increase in the level of interference within the system and a consequent degradation
of system performance.
30 Thus, there is a need for a technique of mhlbltmg access attempts by a mobile
station which will either be unsuccessful or which will result in aninordinate degree

of interference and degradation of system performance.
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ECR:;”E EEgg{\/g/k 234 F Ipl_ IEIIIIEOﬂIl?\er Epect tghﬁ present invention includes corxtro g :a.ca:lcsesse té) a ce}]lul'aé
i nventi on prradietelecommmmicatians ygtenlbysemobibestationtsecking adagss lal a base station
ata given quality of service having an associated signal-to-interference ratio (SIR)
15 value. The base station regularly broadcasts parameter values indicating the power
| with which it is then transmitting to mobile stations, the total interference currently
present at the base station (Itot), and the maximum interference (Imax) the base station

can allow.

The mobile station receives each of the power, total interference and maximum.

20 interference parameter values broadcast by the base station. The mobile station
- measures the value of the signal received from the base station and calculates the path
loss as the difference between the broadcast power of the base station and the value

of its signal received at the mobile station. The mobile station also calculates from the

path loss the power value with which the mobile station would need to transmit to the

25 base station in order to be received at a signal value having an adequate SIR value for
the quality of service being desired by the mobile station. A new total interference

value is calculated for the base station at the mobile station based upon the mobile

station beginning transmission at the calculated power value. The mobile station then

determines whether or not the new total power value at the base station exceeds the

30 maximum power value which the base station can allow and inhibits the transmission
of an access request message signal from the mobile station if the new calculated total

value of power at the base station exceeds that maximum power value.
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BRIEF DESCRI

t ot al O THE PRAWINGS:t at i on exceeds that naxi num

pover val ue. For an understanding of the present invention and for further objects and

advantages thereof, reference can now be had to the following description, taken in
20 conjunction with the accompanying drawings in which:

FIG. 1 is a graph illustrating the rampihg of power by a mobile station seeking
access to a base station in accordance with prior art techniques; _

FIG. 2 is a flow chart illustrating a procedure for mobile access control within
a mobile telecommunication system in accordance with one aspect of the present

25 invention; .

FIG. 3 is a block diagram illustrating a technique of mobile access control
within a radio telecommunications system in accordance with the present invention;
and

FIG. 4 is a flow chart illustrating a procedure for mobile access control within

30 a mobile telecommunications system in accordance with another aspect of the present

invention. ;
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quality.

Each time a mobile station seeks access from a base station, either initial access

or in response to a page from the base station, it must transmit at an initial power level
which it anticipates is sufficient be received at the base station at a given signal .

20 quality. The signal transmitted by a mobile station seeking access to the network
consists of an initial access request message transmitted at a relatively.low power
level. If the mobile station does not receive an acknowledgment signal from the base
station indicating that it has received the mobile’s access request, the mobile will
retransmit the signal at a slightly higher power level. If an acknowledgment is still not

25 received from the base station, the cycle is repeated with increasing power level for
each transmission until acknowledgment is received. Each one of the increasingly
more powerful transmissions from the mobile station increases the interference level
within the cell and thereby incrementally degrades the quality of the service rendered
to all of the other mobile stations in the cell by the base station.

30 Referring to Fig, 1, there is shown a graph indicating a traditional closed loop
power control method of accessing a base station by a mobile station in a cellular

system. At t, the mobile station begins transmitting an access request signal toward



and FIG 4 is a flowchart illustrating a procedure for

mobi.l e access control within 3 0 a nobile tel ecommunications system
in accordance with another aspect of the present i nventi on.
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quality. The signal transmttegl b Jal | e sta ion seekinhg access .to the
net wor k of unhecessary power a P emg injected into the ce 1 by the mobile station. This

additional power injection consumes valuable system resources and results in
15 significant degradation of the quality of service which the base station can render to
all the other mobiles in the system.

In addition, it may happen that after a mobile station attempts access to the
base station and incrementally increases its power to its maximum value it still may
not get access. Access can be denied for many reasons including lack of system

20 resources at the base station (the system is at maximum capacity) or lack of specific '
hardware resources at the base station, to provide the service being requested by the
mobile. Nevertheless, a mobile station may continue to cyclically reattempt to obtain
access to the base station by ramping up the power with which an access request
message is transmitted toward the base station over and over. This pattern being

25 repeated by multiple mobile stations seeking access can significantly degrade the
quality of service within a given cell.

It should be understood that there are other techniques by which a mobile
station seeks access to the system other than the power ramping procedure described
above in connection with FIGURE 1. For example, the slotted Aloha method is one

30 whereby a mobile station transmits an initial access request message at a relatively

high power and then retransmits it if an acknowledgment from the base station is not
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transm ssion until acknow edgnent is retei ved. Each one of the increasingly

nor e powerful trgnsm.ssions fromthe, nohi.l e st at ses t he
i nterferencE%E 81 In cither case, ‘I‘CPW?WP"" fdnte qsyg;gpnl? g’P tlerongpaes al | v

degr ades t hqaRuBleis}stefredoliReser Vi ce rendered to all of the
other nobile statidons in the cell by the base station. 30

Referring to Fi g.Asipoiniedost ahovehtharqualityrofsarvicedieing qugesﬁcdb)aﬂletmobltd cl osed

oot e st at SBHOR A% SO it Wil Kocires 5 GRS 10e PySlobionly ™

statimpn begiaffeclsthd Vel bf Mferfeferite G e EREHRS That BN a IGWVALM rate spee:ch7

PCT/ SE98/ 01644
t he base st Zonagstign inspught, shell copsestionpyemid yequire less paﬁr@égasmamm@o@nent

from the_ba3en date rte packs B B 0hack Sl P MlakiGal Rk L BT 18

continues increasin ower

| evel Plerr ]odthsqm%ﬁsemdeeehu&ad (i, bitteohratd, dﬂa)t)hﬁ) diﬁaen&hatmmm data
detects the signal cont ainin the ac ess requ nessa ea,gromt nobi | e
station, rurfgtesmay dependjondh By ofiseryics qshﬁ‘i f hat

acc @ tot r}ﬁzb dﬁgbt'i@&étko% tﬁ%&e fs}tatton is allowell ?nagl V\ﬁﬁchd?pé(ﬁﬁgr by
e base

the Ime th at1ron can process the access requ
t he nobil e stypé bﬁmmectmmpluy.h ixcluding eqiestddint the baseastations If eqmbﬂe statien been

recei ved an nt.ed, the nobil e, st ontinued {o .
i ncrease 't hghl?b'(ﬁét’hqm‘i’t’ PY Ig"é%‘eﬂaéér‘ Fption cluren é@ét‘ashg%"apmg'awa ow aP@ﬁ‘é‘ﬁ%hya
relatively | gefitiopl HRbNE Retion e @ioéd @ita rdtd) St m%eoﬁt@ﬁumycnsumph t he
nobil e 10 station to decrease its power |level to value P3, Wmch S

the ni ni mum oBitapower@né 8 sgspltant system resourcg degiafetiinn a desired | evel of

comyg catl on, Sl 16 RO B s o e

add| tional i Ry 2Ese station regularly calculates from its remaining capacity a maxunum data

rate access parameter at 21 and, at 22, transmits that parameter channel on the
broadcast channel received by all the mobiles within its area. This parameter indicates
the maximum data rate at which additional service can at that time be granted by the
20 base station. Each mobile station within the area of the base station receives at 23 this
broadcast maximum data rate access parameter and if, based upon a comparison at 24,
it is seeking- access at a data rate greater than that indicated to be the maximum
allowed by the base station, it does not seek access at all at 25. Based upon the
comparison at 24, if the maximum data rate access parameter being broadcast by the
25 system is greater than the data rate for which access is being sought by the mobile, it
seeks access from the base station at 26. Once that access has been granted, the base
station recalculates the maximum data rate at which still additional access can be
granted and modifies the parameter being broadcast to conform to the new value. This
procedure eliminates the injection of needless interference into the system by mobiles
30 seeking access to the system when the base station does not presently have the

capacity to allow that access.



of unnecessary power [err] P being injected into the cell by the nobile
station. This, addi ti onal power injection consunes val uabl e
systen1resources and results in 15 significant degradation of the
qual ity of wee97883 whi ch t he base station can render to PCT/SE98/01684 | -t he
other nobiles in the system In addition, it nmay happen
that after a nobile station attenpts access to the base station
and increnentally increases its power igp its maxi mumvalue it still my

not get access. Access can be denied for many reasons including | ack of

system 2 0 In iSRG aS5e21 Of th BResbift HvebliBh, tEmobile stutiS REBIF SvablatePX | MUM
capacity) or |lack of spec ware resources at t base
station, toﬂwaffcctkﬁ' itsreshiswingiacessh ti thg basecitationedd e defgese of degradation ofm)bl l e.

Neverthel ess Ll e statj.o continue to cyclically reattenpt to.
obt ai n systetm G té(@@%esflg ?ﬁ'g’?%%?%s station by ranping up the power wi'th

which an access Ref4ffig next to Fig. 3, merérﬁsmwm&etmmﬁwb@@ statigns BY, he base
station over and over. This pattern bei ng r epeat ed bg rTLI|tI pI e

nobi ISe st at Bfas. stemggeacn@sgf mblls.sgaﬁonsd‘éﬁt lMSi.egMQb’ée station M
lity of Wit db
dnder st ood RIecF BTt RS il s coain yalug of STR, %ﬂﬂ?ﬂwﬁ% d

station seelg@alitg©Essrvice rdqiired; ﬂsatmmxlbtsmironﬂchans whet Sm\mxist bempintginpd acedur e
descri bed above in _connection with FIGJRE 1 . For exanp]e, the

sl otted Al oleaderstoneentinge cﬁ?@mwlﬁﬁtmn (g, thsePRod oy thesradiq shannebnsni t s
T SRS L s el L

an’ac ed ment Trom the base station s not
PCT/18E98/ 01 Gdthe downlink of the siguadifroanl BS, o M$ heThis aaséstem’nnecbhnwmngrthect ed

e oA BTSSR MIES oty opgrde SR P 807,
oL g SnChanAhg it 808 e RS, Ropbidn et 1

system Thatdiffsrence betwes thiatver isdhepathdesston the downlink. It can be reasonably

assumed that the path loss on the uplink from MS, to BS, will be the same. Therefore,

15 the mobile station MS, knows with what power it must transmit in order to have its

signal received at the base station BS, at a given signal value since it knows what the

path loss on the signal will be as well as the SIR desired at the base station. In

addition, the base station BS, periodically transmits a parameter indicating the total

interference value (I, that it has at the moment. I, is the total power in a given

20 frequency band, i.e., the sum of the power of all the users communicating with that

base station at that moment plus the sum of all interference from all other mobiles in

the system at that moment. This value I, 55, may be regularly broadcast not only by

base station BS, but also by all of the neighboring base stations in the area, BS, ... Bs;.

Similarly each base station (including serving base stations) may broadcast an I, gs,

25 and an I, g; S0 that each mobile in the area may receive the total interference value,

I, for not only its serving base station but also for each of the neighboring base

stations.

Similarly, base station BS, also periodically broadcasts a value I, ps; Which

is the maximum value of interference with which that base station is capable of dealing

30 and still receiving a signal from a mobile station on the outer edges of the cell

boundary. Similarly, each base station (including serving base stations) may also

broadcast the I, for each of the neighboring base stations in the region as well.



connection is sought, such connection would require | ess power to nmaintain

than a hi gh data rate packet connection to the base station. The
maxi nrum data rate depends on the quality of service required -
(i.e., bit ate, delay), so different maxi num data rates
may depend“gén;%ggzdi fferent quality of service |evels requi FSE{SEW‘HQ‘,“

whet her or 10 not access by a nobile station to the base station is
al l oned may be a function of the type of connection which is

bei ng requested by the base station. rt9a nobile station knows
whet her or not the base_station currently has the capacity to allow an
access by Each mghile;giafian has an estallished SR far e type of sgrvieeiitovents toat e, it

can avoid a ' CY.Gl anp . . ' owet..and.a fasultant .
systemr eso&%%?ﬁ%ﬁf i%grgﬁw'i‘g{dpme quality OfSWng%ﬁ%équﬁ%m%ag% rof the
present i nve inmentional iabbves t¢ash enlobile tstadioh | 1y UWoWe Bk path loss for ild 9. 2, a
base station regularly cal Cl#bat es fromits _remaining capacity a nmaxi mum

dat a comninigatiop ythshoth ifs serringbagg stationpsgvelbes sy ofithe péighboringnat

par anpt e | CHARNGORE deliEnated by G, SoPRBGHERRIon SIS A SP B YO |

nobiles wthin its area: I ndi cat es
dat a rat e atbashstationad Sirnilartyg ldatds be¢ing tramsmitted by edchtdfiiee dthexrbasasmtodsy t he 20

base station. ,Eac ile station wmthin the area of the bas tation
ecei ves ar 14 ity of service defirzih et foed LY saoh o b Gber

par anet er angolife stRaE udhRRM&  conpari son at 24, it is seeking-
access at a data rate greater than that indicated to be the maxi mum

al | oned by the bdEashanehilestationtkngwe that the seodte whichdtwanlddt likeito iBBiatBased

upon, f he . Qnpari_son . i f,.1 he xi a rate acgess
par anet er be‘?’%a B?Sg&@ﬁgﬁ?eqweﬁ ?I%E%"Eéék and & °ans°)r;§°f1’eaﬁ‘? {Qf%ﬁ%hzlgfse OP4TRA t he
data rate foffthdbhaeb staGeRIBatiitss AedrNThis i dphe bh ¥néWigtB®power with which the
seeks access fromthe base station at 26. Once that_ access has_ been

granted, thebasgstation is transmitting (3 parameter regelarly trnsmited bethedaseipianerdrate at *
which still ﬁgghghgﬂgé &SRt SARhRat si a) is reccived] rtﬂé‘&ﬁqéﬁ&{eg iradiibéigs the
roa C% gl} IS

par amet er bei ng st to conformto the new val ue.
procedure el beibgtht pathtiéss. Thiig amabile sfatiorelentivang the i, 5 tar ailondate with wiee syst em’
Dy O ot e ek A R ST e e A B
PCT/ SE98/ 016g¢4ke station for a given SIR. The SIR and I, provide the required received power,
which together with the path loss, gives the required transmit power. Given that
required transmitting power by the mobile station and the current interference being
experienced by that base station (I,,,,,) 2 mobile station can calculate a new value of .
20 total interference which would be present at that base station if it transmits at the
required transmitting power necessary to receive the services it then desires. If the
new total interference at that base station (I,,,,,) is greater than the maximum total
interference (I,,,,,,) With which the base station can cope, the mobile station inhibits
the transmission of an access signal. Otherwise, if the mobile station were to go ahead
25 and seek access at the power level required to obtain the type of service it was
desiring, it would push the interference level of the base station past its maximum
allowable value and seriously decrease the quality of the other users of the system
connected to that base station.
Similarly, the system can be selectively enabled to perform not only the
30 calculations within the mobile station with respect to its effect of transmitting an
access signal on its then serving base station but also the effect on transmitting that

access signal on each of its neighboring base stations. Since the mobile station may



-9- I n anot her aspect of the present invention, the

nobt |l e station itself eval uates the effect of its achieving
access to the base station and the degree of degradation of

syst em quaM@%?1382;3 result of that access. PCRSERSQISHY next
to Fig. 3, there is shown three illustrative base stations BS[err], 5
BS2... BS[err] serving a pair of nobile stations My err]... MSerr] Mbobile
station Ms, is connected tolbase station BS2 and has a certain
val ue of SIR Dependi ng upon the quality of service required,
the nobi | e weceive the Lo fogeRhrof $lte risighbrering base sthtions from the servingor der to
continue co ni,catio e..q.. .the .SI R depends on fhe radi o chapnel
propagationmf)rsugtsﬁ OH\%I%P&?.%%HBB? @sess?&%ﬂsws & egmﬁ?gs‘%sure t he
path | oss 1Qalue and meaSiteinbft SHOMB rédetvel signaPvathé)iebar £iﬁﬁlaﬁ§%akg ARl
This is determ ned know ng the . out put power fromB }err (whi ch
i s peri odi c&ffest that trausoissionnf an apeesaisignal hatiyg & pewdrdeesl of the value it wouldt i on)

and asuri h |.ue of, t.h ignal fro 2 received M5 Jerr] The

di ff €r ence ggﬁw%gq%gﬁitg% ‘gep%lcPFFsl ‘Fgﬁvet‘ﬁ%n&ﬁ%ﬁﬁhﬁfm‘d‘- 18 be -
reasonabl y base stations as WéE UTHRE, the aobild §tafioh thaly aistibi@ Brahdifissibh bhin dced® MS[ err]
to BS2 wll be the sane. Therefore, he nobile station My[err]

15 " “the n St at

knows with wefvestsignal based potanly ppepafiegradation of therqyalityaf service at its own

signal recei ﬁ?éjs t ' . i -S| I e si:nce it
knows what tb e tﬁ{onﬂﬁ?u&%%gg%xﬁbftg{égﬁgiﬁsx%g&g ?&ﬁgﬁl%kg?aggxgg&évﬂﬁip as the
SI R desi r ed offserivive abasightairing ibase stations. addition, the base station

BS2 periodically transnmts a_par ter indicating the total
i nt ¥4 erence val L%fmgp?ﬁtff?waﬁ,%ﬁa@wat_@wbgﬁ@ﬁm_cﬂv%@wr?m@c?ﬂ% total
power in 8 GetSampléhed in iméal«%lx\rﬁﬁﬁﬁiﬁ?h@a%heﬁﬁﬁqn doccidandsWith Wk Gpdob S REYIST  Of

all the users’co lcatin ase station at that
monment pl us présentinventional At 1014 e nfobile station begmsdr acotdsattempbandeas 102 the

t he system at t.hat nonent. This val I{err be,.requl ar br qadcast not

ont'y by - mobile SRRy el B o o Fich TRRSRYSE n eI oo g

base st at i ongations b thé _ébi*vings&e- statioBS bfréth-each of the neighboritigbas@ktatio®ach base

station (including serving base stations) may broadcast an I[err] 2 5
tl‘n‘-an

and 3% | [errAt i3 obilg:statigghmieasures the pathrless tadle baseastationywih which it

I nterference I - S | e
station but %q\éggsufbg?ssg%gﬁnﬁ t? & nﬁ@éﬁ%’%ﬁ‘?{ﬁa Qt%{é%rg}hc\fre{o. Aéﬁﬁ\%gg}og??ons.
Simlarly, bgaagorséaidulares BEhanshitddgspowemeedbddfal hocels toadciabiss statioalate | [ err]
whi ch is the xi mum val ue of interference w.th ich that -
base stati onS§lectedgpiprate gfdr;ggpgfqrﬁg givgnuality of seryicq @Ymma&%e% Y% si gnal
froma mobil g, Eé%&xb%bﬁe c1B8fa &1%5e§qgﬁ§in@rfe}éﬁ%e g@»%rg Yreceived at edeRUndary.
Simlarly, eac ase station (i1ncluding serving base stYions) may al so

br oadoast t hef theesurpufiding dasehstationshé itneergtb dransmitlzhdlee silatlated necessariie

region as well. . .
g transmit power to achieve access at a given data rate.

At 106 the mobile station evaluates whether or not the new L., is greater than

I for each of the given base stations. If yes, the mobile station inhibits access

toward the network at 107. It may at 108 lower the selected data rate with which it

25 seeks access and return to 101 to attempt to recalculate the consequences of its access
at a lower datarate. If, however, at 106, the new L., was not greater than the I, for

the given base station, the mobile station moves to 109 and transmits an access request

to the network at the calcnlated transmit power level necessary to achieve access for

given quality of service it desires. Finally, at 110 the network evaluates the request

30 by the mobile station for access and determines whether or not all of the other
necessary criteria are available in the network to grant the mobile station access at the

given type of service it has requested.
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Each nobile station has an established SIR for the type of. servi-ce it wants

to have, designated as SIRerr] for the quality of service
desi red by WOI9PMEE8Bt ati on MS[err]. As mentioned alRCISESRALHI4
nobil e station also knows the path loss for its conmmuni cati on

with both its serving base station as well as any of the neighboring 5
base stations, designated by Jerr] foriawbile station MSerr] and any of
t he nei ghbori ng base stations. Simlarly, data is being
transmtted by eagfcafbekés, the bﬁtenbﬁﬁtﬁepﬁe@édtﬁﬂénﬁon'geaﬂ%enhanﬁéﬂha@%& y of
service determ nations_and path | oss are known by each of the_ other

nobi | e st at i ¥fissrviasdn each ofthesnbseribers within the network. "It inbihits themopile statien on

knows that t SErVI.Ge i j it o |l Jo Nl ib 1 . with a
base stati onﬂgrgq%leirﬂél %c‘égégft{aaﬂlh% %rgnfé sluk,ﬁ légn&cg%gfwté%fﬁd ;l)’gt%thle_{)ss from
each ‘unacceéfitable e the veerall qualityof swiceibeingielieared by henstworkowdhdy

knowi ng the power with which the base statblon igltrans.'.tti ng (a
par anBt er r eQbFLIRPYIles pRi{{hA aceess Woyld:degrags sEvice t the MebHRzbY the network to £

measuring thg, Ro b t j ' | dig ggce in
deci bel s Such quﬁbe%i%@ﬁgﬁpsa?ﬁqﬁtzgg&wTﬁdlﬁ?ﬁg&ﬁﬂbﬁ% %?g%i oa(r)1Ii no€\,i ng the
I[err] can cahdesirabile wi th what 15 power it nust transmt to each

b tati i h it i | i th b
Station for a givelne promaesrrPafiAR A% e BHHGH 45 epAthuR AT PRB IR e/ ved
power, inventioﬂ"ﬁife{’bﬁgi? ARisheted M tHe debempaiythg @8%ings k@ &eécggs\c}e iriﬂ!g;zr ?ﬂe

transmt power. Gven o re wredjransrnltting

mobi 1@ st at i feregoitg t«&rmhpneﬁtlsitmdéﬁt@dea@é theoirpygntion is not Iimitedferthenced by

t hat base station. (| . i | | e of 20
toral | ntert RERBERRLFieRiRpls pEht Rpér B R BRI
transmts at ahfQubstitutions withont epaitingdrdni disspirittdfnlge nwestionmaes forthyarilo -
receive the services it then desires. If the new t ot al

i nt er f er ence dgfinediimthefodlowingflaBwe: (1[err]) is greater than the maxi mum

t ot al interference (lI[err]) with which the base station can .
cope, the nobile station inhibits the transmi ssion of an access
signal. Oherwise, if the nobile station were to go ahead 25 .+ and.
seek access at the power |level required to obtain the type of service it

Was _ . )




desiring, it would push the interference |evel of the base station past its
maxi mum ‘ -al | owabl e val ue and seriously decrease the quality of

t he ot her %ﬁ§97179§2 the system connected to that base station.
Sinmilarly, the systemcan be selectively enabled to perfornFRESES$PI44 he

30 calculations wthin the nobile station with respect to its
effect of transmtting an access signal on its then serving
base station but also the effect on trddsnitting that access
signal on each of its neighboring base stations. Sinde the nobile station
may WHAT IS CeAIMEDdS0 1644 |

-11 - recei . | [ et. ata for. each. of the

nei ghbori ng base Lt at i%%‘se%b?o#%&vs@ggfen@d&y]o se“"ce%’&@él%alﬂ . from.
t he nei ghbonelegonmanications isystem asmpeisihg b stéps ofr ansmi tted si gnal

val ue and neasurenent of the received signal value, it can simlarly

calcul ate the broadrasting Tropa base stabipn yithinthe network 8 seaximumglatd  havi ng

a power |ev ' \‘%&‘é . sonead, t ot i t.d.n order to
achi \é%e accgétgg&%%gg a&gga%lg% acsgn%!% tthﬁén i g @g‘r‘ﬁ’%‘ge at S/hicH addiuo"ﬁgse

stations as acedsses canibe, grirted wothe hetwotlaby the basy statibn Withoit mnaficseptable of an
access .reqguest. signal based_not only upon a degradation of the
qual ity of sdggmdegorhgfqe{\gcq) n the network; aibise station but may al so i nhibit

transm ssi on based Up%céﬁiﬁg%ﬁd%adbgﬁ%ﬁﬁﬂmﬂpﬁﬁtgr te access paramet@ aS£" Vi C€
at nei ghboring base stations. 10 etferring next to Fig. 4,

there i s showpbile station dehizing ackess tthegetwiogk;sequence of st eps
enployed in inplenmenting a.nethpd |[,n _accprdance, with o aspect of .the
pr es]g%t invention At 10TP* oY "T‘"e{he‘?t’ﬁ‘_ﬁ?l%rfg%’é’&ith%vﬁlﬂe €§’§§§£‘A‘F‘Pgh‘5ﬁta and at
102 the _tate access PRameRr ®ithE AQNrHLASVMES adcBe th kRS ekwaikds UbdredlbytBE each
of a plurality of neighboring base stations fromthe Serving

base st ati oriobjle tatign; @akh of the nei ghboring base stations. 15 At 103

the nobile station ne Rk S t he e.stat.i wi.t h..which it
desires access as wel ?’ asﬁf‘lgtt%ie nﬁék’%@?f’%%ﬁ%&r&g‘%gﬁl%iéoﬁh ?g’tog?leAt 104
the nobile station if the access desired bycsaldmbbileds af d\datd ratgatdritha30the 0518¢€ ofpeded f or

access to each base station at a
15 maximum data rate access parameter value.

2. A method as set forth in claim 1 which includes the additional step of:
recalculating the value of said maximum data rate access parameter
within said base station in response to each additional successful access to the network

by a mobile station.

20 3, ) The method as set forth in claim 1 in which said maximum data rate

access parameter value indicates that there is no limitation on the data rate with which

the system may be accessed by a mobile.

4, The method as set forth in claim 1 wherein the digital radio
telecommunication system is a CDMA system.

25 5. A system for preserving the quality of service within a digital radio
telecommunications system comprising the steps of;
means for broadcasting from a base station within the network a

maximum data rate access parameter value representing the maximum data rate at

AR




sel ected data rate and therefore a given quality of service having a given
SI R val ue. At 105 the nobile cal cul ates the new total ' )
interference power (I[err])received at each 20 of the surroundi ng
base st atiWo99/17582t were to transmt at the cal cul at ed neceasSpHEnos/ 01644
transmt power to achieve access at a given data rate.

At 106 the nobile station eval uates whether or not the newl[err] is
greater than I[err] for eagh of the given base stations. If
yes, the nobile station inhibits access toward the network at

107. It ma ioraeé Eﬁﬁg ' i . .

seeks accegvgﬁg%é&rﬁgét’urn %%4}58%’?%% attgqngpétn{)ﬁcglégb’té%%8%853‘8%??%%%3
of its accemsmacceptable degradatiomof sevwice within thetietwoikf andhowever, at 106, the
new I[err] was not greater, than,the l[err] for, , ‘the given base
station, the nobile JPEADE r‘??ﬁ’t)’é%gW%M%MW%@t%ﬁcﬁ%ma%quest

to the net m@lﬁl@gﬂetsaqoﬁ%ﬁﬂhgg@&sg&%o&omr | evel necessary to achieve
access for given quality of service it desires. Finally, at 110
t he Petwork eval uat esnedns forpomparing@vithin the mdbyjiet statiompthiel walud af itln f or
access and det.erm pnes_whet her_or not | ,of the at.her : :
necessary crfte ﬁr%dgyéatgg%efsm%ﬁtp%eﬁ&%?Rt\?lgc pegges torfhe RgfOPe station
access at tf@‘desiredbythemobile&hﬁ&ﬂah&pe of service it has requested.

PCT/ SE98/ 01644 o o _ ~-12-

As can be seen, the syeansfergnhibiiingthessanamission ofian aneceprequdstsigndlfroves t he

quality . . | C f .hhe bscribers withint net wor K.
[t inhibi tsthf3 H‘eOblr%% |?‘2§§t¥lgta?8%s8 dgs%%ﬁ b9 sm&?r}ogﬂ]géseagﬁpﬁtarég (%esagcr{ﬂbax{lﬁ% net wor k
i f soch an vatoesfthehiaginmim \datalrdtelaece’s pdremeter value. unacceptable to the
overall quality of service being delivered by the network to the 5

other nobiles or if the access would degrade service to. the nobiles by the
L 6. Alghie A8 BRn iMAkind S Wich dlio hBALTOD! [ @ for that
quality of service sought 1Is undesi rabl e.

Al t hough preferred enimeshstentecalehlatihg theevdwedofzsail mpgianom dataghtetdoeespr esent

i nventi on have been,jllustrated.in the acco ny.i raw n and descri bed .
in the parameter within said base s%atlon In response to Q?Pc% a\édirtll na succes&ﬁl access to
the network by a mobile station.
15 7. The system as set forth in claim 5 in which said maximum data rate

access parameter value indicates that there is no limitation on the data rate with which

the system may be accessed by a mobile.

8. The system as set forth in claim § wherein the digital radio
telecommunication system is a CDMA system.,

20 9. A method for controlling access to a cellular radio telecommunications
system by a mobile station seeking access to a base station at a given quality of service
and data rate having an associated SIR value and in which a base station regularly
broadcasts parameter values indicating the power with which it is then transmitting to
mobile stations, the total interference currently present at the base station (I,,,), and the

25 maximum interference (I} the base station can allow, said method comprising:

receiving at said mobile station each of said broadcast power, total

interference and maximum interference parameter values broadcast by said base

station;

s

| A A



10 foregoing description, it is understood that the invention is not

limted to the enbodi nent (s) disclosed but it capabl e of

numer ous r ments, nodifications and substjtutions wthout
departing W%ﬁ?%g spirit of the invention as set forth andi) SE98/01644
defined in the foll ow ng clains. " PCT/ SE98/ 01644

-13- VWHAT IS CLAIMED | S: 1. A net hod of

preserving the quality of service withitA~a digital radio
t el econmuni cati ons system conpri.sing the steps

. ps of : . .
broadcasting from a bisaswingwigyn gaid mabile statign theovalueof ths signahreesived 5

rate access r ' [ . at .whi ch
et ong .t QEFSEE sbrou EROGARIS P af e RIS ik Bpfiocdh e O
station w t bessdcatpowearof tptbakd station and the vahiegits Sighilaecedteds sxidagobiid hi n- t he

network; and . recei ving said broadcast nmaxi mum data
rate access SEPBneter at a nobi | e ‘stati on desiring access to.the

net k: 10 ati ithin SRRES; R staﬁr‘ng ' ion the
val \tljueyof t he maxi num ggltcg ating within rg{%ﬂeé]%%%agsé&gara @?6%5?1%@ggta Fat e
at whi ch acomhe with wiich thetmubilk sfatiomwenld adedty ttahsmit to the base stationn bidesst at i on;
and

. . i,nhi biti ng,the transm ssipn of, an.access
request si gﬁgpech@?ﬁaqﬁémyaéuemamgan%dequgpmﬁﬂe or; the, quAlitL. 0EseTaes [ ed by
sai d nobi | e YenpAdesRed®y temidiledtther than the value of the 15
maxi num data rate access Eararreter val ue. 2 A

method as set forth ire ing within bR mobde sation a new dofal hxte@feaencswélgne@t .
i LR R N T N L.
to the network determining whether or not the new total power value at the base

station exceeds the maximum interference value with which the base station can allow;

and

inhibiting the transmission of an access request message signal from
15 the mobile station to the base station if the new calculated total value of interference
at the base station exceeds the maximum interference value which the base station can

allow.

10, A method as set forth in claim 9 wherein the system includes a plurality

of other base stations neighboring said base station to which said mobile station seeks

20 access, each of which neighboring base stations broadcasts its current transmission

| power, its I, and its I, values and wherein the mobile station performs the following

additional st;ps:

calculating within the mobile station from said path loss the power

value with which the mobile station would need to transmit to said base station to

25 which it seeks access in order to be received at a signal value having an adequate SIR
value for the quality of service being desired by the mobile station;

calculating within the mobile station a new total interference value at

each of the other plurality of base stations neighboring said base station to which said

mobile station seeks access if said mobile station begins transmission at the calculated

30 power value;

—
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by a nobile station. 20 3. The nethod as set forth in

claim1l in which said maxi nrumdata rate access paraneter value
indicates that there is no limtation on the data rate with which

t he syst emWR§94788%ccessed by a nobil e. PCA/SE98/0TBie

met hod as set forth in claim 1 wherein the digital radio

t el ecommuni cation systemis a CDVA system 25 5 A

system for preserving the quality of sdréHd ce within a digital radi o
t el econmuni cati ons system conprising the steps of:

means for broadcasti ngleterminiug Whetherak adt thensw tdtalrintefferencs valtikateeach of

maxi num dat a te agcess r ter value representing the maxi num data rate

at sagda oﬁe@w@%&?ﬁﬁg&g base stations? exceeds the gnaxm'mm mterference :

-14- lue Which RBadChshidafnb to the.ngtwork by
value Which Gadhtl's foh %g%mtm@ﬁ gtoggtaﬁﬂ

the base station w thout ih unaccepta gradati on 'o'f"'ser\_/i ce
wi t hin the network; ankihibiting the transmission of an accessirequest rhessagecsignal ifiogn sai d

br oadcast I mum.da rate.access .paraneter, ..al a nobile station
desi rPng a%@‘%gts}%"ﬂg? %&ﬁ?ses tfom 16 Which it seeks acoess ‘fgﬁé’ﬁﬂsca? ateGpar § ng
wi thin the npbillvahe! ¢t inftfetdite YRhMP o of BAd other gslurtal(i)tymﬁé%ggﬂmr dpasét ©

access paraneter to the data rate "at which acce
i s desired bstatidns exesiofiy the sraxinnun poweriinterference which that base station canralaws f or
inhibiting the transm ssion of an access request signal from
11. A method as set forth in claim 9 wherein said mobile station, in
response to an inhibiting of the transmission of its access request message, performs
10 the additional steps of:
assuming a lower quality of service for the access which said mobile
station desires from the system; and
recalculating each of said values for the lower quality of service to
determine if access can be allowed to the system.
15 12. A method as set forth in claim 9 wherein said cellular radio
communication system is a CDMA system.

13. A system for controlling access to a celtular radio teleconunmications.
system by a mobile station seeking access to a base station at a given quality of service
having an associated SIR value and in which a base station regularly broadcasts

20 . parameter values indicating the pdwér with which it is then transmitting to mobile
stations, the total interference currently present at the base station (I,,), and the
maximum interference (I,,) the base station can allow, said system comprising:

means for receiving at said mobile station each of said broadcast power,
total interference and maximum interference parameter values broadcast by said base

25 station;

means for measuring within said mobile station the value of the signal
received from said base station and calculating the path loss as the difference between

the broadcast power of the base station and the value of its signal received at said

mobile station;

RN O D




the nohile station if the access desired by said nobile is at a data rate

greater than the 10 - val ue of the maxi num data rate access paraneter
val ue. 0 99/17582 6. A systemas set forth in claim5 which

al so i ncl udes’ means for recal cul afTGTOHEIHAI ve
of said maxi num data rate access paranmeter within said base
station in response to each additional successful access to t he
network by a nobile station. 15 -17- 7. The system as set
forth in claim5 in which said maxi rum data rate access

par anet er val ue i ndi cdRe8s {95 salcplgiingwithin the mobilersiation fropnsaidipathidoss theat e wi t h

\é\l.m N The S)Pstem as sew ?@?’ﬁgﬁ‘gﬂmﬁéﬁd@PW@%% éf"%‘b‘%

t el ecommuni mbmmtaswgmﬁequate SIR value for the (?Jahty A
nmet hod for cqntrolli qa eé '%F a.cellular radio tel ecommunications
system by a W@W e mpblleslalioni o a base station at - a: given

qualigy of service mfrcalgﬂqmg%a,;@nﬁ%;&nmﬁu A9 '13&?@1-&%5 val ue -
and in which a base stlgtlono regul ar s ?oagggz‘tﬂgl paramneter -
val ues i ndi calienat thérbasesiationud thlt: mbbllerstatiombggmberm‘sm'msismat thermaldutated

nobi l e stations, the total interference currently present at the base

station (I[AMF V&Y the 2 5 maxi numinterference (I[err]) the

base station can al | owhef@ifst dERIMRELCWREhr Dt ASk the new total interference value
receiving at said nobile station each of said broadcast power, total

i nt er f er enceathel bmstamgn exw&srfépmpmrmfemcvaamesmﬂ: sdirhathe Hage sai d
baselo stati aa“) . PCT/ SE98/ 01644
ion canall w;

means for inhibiting the transmission of an access request message
signal from the mobile station to the base station if the new calculated total value of
interference at the base station exceeds the maximum interference value which the

base station can allow.

15 14. A system as set forth in claim 13 wherein the system includes a
plurality of other base stations neighboring said base station to which said mobile
station seeks access, the current transmission power, I, and I, values of which
neighboring base stations are also broadcast, and wherein the mobile station also
includes:

20 means for calculating within the mobile station from said path loss the
power value with which the mobile station would need to transmit to said base station
to which it s;eks access in order to be received at a signal value having an adequate
SIR value for the quality of service being desired by the mobile station;

means for calculating within the mobile station a new total interference

25 value at each of the other plurality of base stations neighboring said base station to
which said mobile station seeks access if said mobile station begins transmission at the
calculated power value;

means for determining whether or not the new total interference value
at each of said other plurality of neighboring base stations exceeds the maximum

30 interference value which each of said neighboring base stations can allow; and

R



-15 - measuring within said nobile station the
val ue of the signal received fromsaid base station and
calculating the path loss as the difference in dB between the

br oadcast pPY@EP/1TB2t he base station and the value of its si PCI/SEIOBEMed at

said nobile station; 5 : cal cul ating
within the nobile station fromsaid path | oss the power val ue
with which the nobile station would nead-to transmt to the base station in
or der to be received at a signal value having an adequate SIR
value for the quality nafans €r\ink#iting the transmis$i6n agmdaeéegeﬁbqhustt:ﬁ&sfgabi le
station; calculating within the nobile station a

new total i rpighakierathemobile statign tq gpid base station pewhigh dt seelss aceessiif themewnobi | e
station begi : I SS10F:.9 t : : . .

det er i ni g Aol AR itbrrrofte il R BIFEE phBp G o ngighborie

stati on excedads statiens@xcesdsrthe niaginfim énterferendetvalus Whichithat lbasdstati@eanst at i on
can allow _ and . i nhibiting the

transhi ssi orB®®. an access request nessage signal from 15 t he nobil e
station to the base station if the new cal cul ated total value of ._.
interference at the base station exceeds the maxi mum’
interference val us. whi & mdthed bnsst fattain caint 43 wherein said mobilzl station also

10. A method as set forth in claim9 wherein the systemincludes a
plurality Meludes: of other base stations neighboring said base station

to which said nobile Shadisapsafleto theQnhibiting of RE6&S t5the Syitdin B a¥dhnfitl

nei ghboring base stations broadcasts its current transm ssion

power, its I|4#bawdr gualityiafsenvicsrfpr the arcess whish saidanebile stattonrdssireseframahe on
perfgpms thes‘j\ -%‘:"1{1”9 addi tional steps:

cal culating w 'n The nobile station fromsaid path | oss the power

val ue wi th which the nieadsefos tethalcolating ehch ofsaill vaudsrfon s lowen qaalitg obase
station to 2 5 which it seeks_access_in order to be received at a
si gnal val ueSHAGs iRydeisrmineid acpess e allowed to the systgmyy ye for the quality of
service being desired by the nobile station; _ o
calculating within the nobile station a new total interference val ue at
each of the ot her 1@l ur Al nethodf ap aste fathain cldmndd giteseinnspid sebulengadiot at i on
to which said . . m)bi(ll: tat|jon seeks access if said nobile
station begi AEMMRBICEHOTISIER 152 Iﬁ@t?ﬁ‘ Hi

Cliat ed

-
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30 power val ue; PCT/ SE98/ 01644

-16- " : determ ni ng whether or not the new total-
interference val ue at each of said other pluralit 'ﬁgboring
base statiW¥R2I¥B2eds the maxi muminterference valll;/%lggl\;/\%gﬁll each
of said nei ghboring base stations can allow and

inhibiting the transm ssion of an access request nessage signal from 5

the nmobile station to said base stati?z to which it seeks access if the new
calculated total value of i §erference at any one of said other
plurality of neighbring base stations exceedst he maxi mum power
interference whic hat base station can all ow. ; 11. A
nmet hod as set for in claim9 wherein said nobile station, in '
response to an inkkbiting of the transm ssion of its access request

nmessage, perforns the additional steps of:

assum ng a | ower yty of service for the access: which said nobile
station desires frm ' A recal cul ating
each of said valu

for t ower Audl NNy ofRervite’ to

determne if acce§§ pan betlr o m 15 12

A nethod as set f -=r-etas+m-9 mh?reinrsaid'CeIIuIar radi o

communi cation systmis a ﬁystem1. ; ' 13. A system
ss to a | hul araradi o tel ecomruni cati ons

for controlling ai@
>

& —
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0
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system by a nobile station seeking access to abase station at a given

quality of service havi ng an associated SIR value and in which
a base station regularly broadcasts 20 par anmet er val ues i ndicating
t he power wbiolvims82 ch it is then transmtting to nobile PCT/SE98/01644 -
stations, the total interference currently present at the base station
(I'Jerr]), and the maxi mum i nterference (l[err]) the base
station can allow, said system conprising: nmeans

for receiving at said nobile station 2A8h of said broadcast power,

total interference and maxi muminterference paraneter val ues broadcast by
said base 25 station; means for
measuring within said nobile station the value of the signal

received fromsaid base station and cal cul ating the ath [oss as the

di fference between t he broadcast po/ t he base station and
the value of its signal received at said nobi | e station;

PCT/ SE98/ 01644 BS CALCULATES FROM MAX -17-
means for calculating w FHWENCE from sai d path | oss the

power value with V\/mcht e ﬂfA‘RA Heed to transmit to the '
base station gx CHeem at] a signal val ue having an
adequate SIR val ue for’ t e i f s rvice being desired by
the nobile station; 5 0 THE SYSTE Eﬁr calculating within
the nobile station a new total interflerence val ue at the base
station if the nobile station begins ftransn ssio at the cal cul ated

power val ue; for term ni ng whet her or not
the new total interferende val TRANSMWSaaﬂiXat t he base station exceeds the
maxi mum i nterference val ye wt \ﬁhﬁéﬁ: AGEERSse 100 station can

all ow, and O or inh biting the transm ssion
of an access request nesqage BROADCAST CHANPﬁiaI frbmthe nobile station to
the base station if the rewcarcorargo—torar vanyﬁﬂ

MS SEEKING ACCESS TO
SYSTEM RECEIVES MAX
DATA RATE ACCESS
PARAMETER

MAX DATA
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GREATER THAN
DATA RATE AT WHICH
ACCESS IS SOUGHT BY,
MS
?

NO YES
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INHIBIT BROADCAST
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26
AN
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interference at the base station exceeds the maxi muminterference val ue
whi.ch't he . s base station can all ow. 15 14. A
system as_set { th in claim13 wherein the system i ncl udepcg/sees/o1644

pl urali tyWﬂ”é 73@ base stations nei ghboring said base station to which

said nobile station seeks access, the current transm ssion
power, I[err] and I[err] val ues of g%h nei ghbori ng base
stations are also broadcast, and wheréi'n the nobile station also

i ncl udes: 20 nobi | e
station fromsaid path | oss the poygy val ue with which t e-
nobil e station would need to trandmit to_sai g base station r. - Clito
which it seeks access|in order (BEGIg received]at a signal value havi f g;an
adequat e $I R vaIA@eEggrAmpﬂual ity of service bei'hg desi red by

the nobile station;
the nobile statlonanewtotal .
other plurality of bage g §ai d base station to i
whi ch said mobile stafion éﬁel@cg : d nobile station begins|.'
transm ssion at the ANDIWFR@QIA;LPLWO er val ue;

nmeans for determ ni ngjwhet . o new tlot al interference val ue

802 for calculating w thin
i ~ val ue at”-each- of‘ t he

|nerference 2

at each of said other 308 stations exceeds [ he
maxi nrum 30 i nterference ¥ ch of said nei ghboring] hase
stations can allow, a 01644

- 18- M%MEASUBE& nhi bi tj ng the transm ssion of| an
access reguest nessag K LANSI from the nobile station to saJ d
base station to which TT SeeKs acq e newl04 cal cul at ed| t ot al

val ue of interference at any one qf said othey/plurality of neighborihg
base stations exceeds ftfie mEXr mUmMrIterferencyg val ue whi ch that base

stati on can MS CALCULATES TRANSMIT
POWER NEED FOR
ACCESS AT SELECTED
DATA RATE

FIG. 4 /"
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means responsive to the inhibiting of access to the sy@!@?ﬁ f ‘;:]“v‘['" ng
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(57) Abstract

A system for
inhibiting the transmission
of an access request

message from a mobile
station when either the
system is incapable of
granfing access at the class
of service desired by the
mobile or access by the
mobile at that class of
service would increase the
interference level of the
target base station or a
neighboring base station past
its interference  capacity.

In one embodiment, each \l’\

base station (BS]) broadcasts ~N

a maximum data rate \\
access parameter and any \
mobile (MSm) receiving \
that parameter and secking

access at a greater data rate BSg

refrains from transmitting an

access request message. In %TOT, Bs1

another embodiment, each MAX, BS1

mobile (MSm) calculates ITOT. BS2

from its path loss to the base IHAX. B8S2 MS4

station (BSj) the power level
it must transmit in order (o
gain access as well as the

i
effect of that transmission on the interference level of both the target base station (BS1) and neighboring base stations (BS2, B§j). If
transmission at the required power level would increase the interference Ievel of any base station (BSj) past its maximum capacity, the

(54) Title: SYSTEM AND METHOD FOR MOBILE ASSISTED ADMISSION CONTROL

transmission is inhibited. The system is most effective in CDMA mobile cellular radio systems.




