1 APPARATUS, AND ASSOCIATED METHOD, FOR PERFORMING CELL SELECTION IN A
PACKET RADIO COMMUNICATION SYSTEM  [0001] The present invention relates generally to
cell selection in a radio communication system. More particularly, the present invention relates to
apparatus, and an associated method, by which to select a cell, that is, its corresponding fixed-site
communication station, with which to communicatelpursuant to performance of a data communication
service. Autonomous mobile station cell selection is provided in a manner that facilitates distribution of
loading in the radio communication system. Available cells are ascertained, and random allocation of a
cell is made from amongst the available cells. Background of the Invention  [0002] The use of
mobile radio CARPARKELS; ANRASSOOCLATER MET HOBNEOBXER EORMINSLE L much of
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to performance of the various different types of communication services. For instance, cellular
communication sydR¥alaFbaedettrinvghtiohictlatspgenitelbiiosel wilepdenddramidification services
and also, increasingly, .packet-swit icat) ' ' res of
commua%x'at?on [g%tn%ﬂ;] %Hg%e%arﬁ%{r}'ﬁ@%@éﬁgﬁﬁ%vgﬁl%ﬂ%Wi%i‘t%‘gﬁﬂwﬁféﬂ

cellular communication sys ave oyed, and are available for use, over significant

portions of thedpopassneidtadonstbédn bywwhighiseivstpeemibatizal Buitmgosirspandinsiediiular
o o SYSIRLRSHDN LR AC gAY BeRHbAINGRIER BRAAIRIERT T general o

be efficientlylu?i elatively Tow-power signals are generated during its operation, and the
channels up@twﬂm&aﬂmm@-sﬁmlg@@bﬂ@%@@uﬁ @Wt?ﬁ@f@%@%}? short
distances pursUaLIACARILIRHSS AERHME Aol afiei Harrbbinfiseaiiiouahich (o

communicate by way of a ce [

ular communication systém, communicates with a base station, or other
fixed-site staionilabiernsltcavesscimtaingd, ond sardoanleeafianied scsthisdnadfirom amongsobile
station comr@llér'gsgiﬁgl'@&ﬁg_erally dependent upon the location of the mobile station. That is to say,
the mobile station communicates with a base station in whose proximity that the mobile station is
positioned. 2

Background ef the Invention

{0002] The use of mobile radio communication systems through which to
communicate is commonplace in much of modern society. Various different types of
radio communication systems are available for use pursuant to performance of the
various different types of communication services. For instance, cellular
communication systems are used through which to provide circuit-switched
communication services and also, increasingly, packet-switched communication
services. The network infrastructures of cellular communication systems have been
deployed, and are available for use, over significant portions of the populated areas of
the world. Signals generated during operation of a cellular communication system
permit the radio frequency bandwidth allocated to such a system, in general, to be
efficiently utilized. Relatively low-power signals are generated during its operation,
and the channels upon which such low-power signals are generated are re-usable
within relatively short distances pursuant to a cell re-use scheme. A mobile station,
used by a user through which to communicate by way of a cellular communication
system, communicates with a base station, or other fixed-site station, of the network
infrastructure. The particular base station with which the mobile station
communicates is generally dependent upon the location of the mobile station. That is
to say, the mobile station communicates with a base station in whose proximity that

the mobile station is positioned.



[0003] A GSM (Global System for Mobile communications) is an exemplary cellular communication
system. A GSM system operates in conformity with the operating protocols and requirements of a
GSM operating specification. Mobile stations operable in a GSM system, for instance, operate in
conformity with the operating protocols set forth in the specification. GSM technologies were originally
based upon circuit-switched technologies and provded circuit-switched connections between
communication endpoints. However, GPRS (General Packet Radio Service) and, more recently,
EDGE (Enhanced Data for GSM Evolution) capabilities have been added to GSM systems. Such
capabilities provid €091 dpeSd(Erialrib Systsuicier ddahite posamunisalioRgs saterrelyse of
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performance of a data communication service is generally sub-optimal. Due to the regular need to
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fixed-site stations. However, when RSSI levels are the sole mechanism by which cell selection is
based, multpritirersontéamear tinesletrllacsbienm arfceeriimemerded dn Gampoenitaiae of greatest
RSS! level. Pneguakdistaiputign of loading results as one cell is heavily loaded while other cells are

idle or lightly loaded. [0006] If an improved cell selection manner, could be provided that better
optimizes cell seleWE&?&l%}ﬂﬂﬂEﬁ@tﬁ?@qMﬁ@&@ﬁéﬁﬁ‘g}aé@%ﬁ Id be possible.

[0007] It is igdightupidhinhaskareuith BigsaaiatedalainchitAl atancanaia eaeiownsemunication
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is generally predicated upon RSSI (Receive Signal Strength Indication) levels of
signals communicated by base transceiver stations that define the individual cells.
Cell selection predicated upon measured RSSI levels works well when voice
information is communicated in a GSM system. Agile handover mechanisms are
presently available, e.g., such as that defined in 3GPP document TS 45.008. Such
mechanisms provide for cell selection to permit rapid selection, and reselection of
cells in the event of signal quality degradation or bit error probability increase. Such
existing mechanisms are well able best to optimize circuit-switched communications,
but their use in cell selection pursuant to performance of a data communication
service is generally sub-optimal. Due to the regular need to allocate multiple,

contiguous time slots for a data service, and for other reasons, a data communication



Brief Description of the Drawings [0008] Figure 1 illustrates a functional block diagram of a radio
communication system of which an embodiment of the present invention is operable. [0009] Figure
2 illustrates a message sequence diagram representative of signaling generated during operation of
the communication system shown in Figure 1. [0010] Figure 3 illustrates a method flow diagram
representative of the method of operation of an endbodiment of the present invention. 4 Detailed
Description  [0011] The present invention, accordingly, advantageously provides apparatus, and an

associated method, by which to perform cell selection in a radio communication system.
is usually started and completed at a single cell. That is to say, even if a hand-off of

communications is warranted, a target cell might well not have multiple, contiguous
time slots available to allocate.

[0005] When an area is encompassed by the coverage areas of a plurality of
fixed-site communication stations, data communications are performable with any of
the plurality of fixed-site stations. However, when RSSI levels are the sole
mechanism by which cell selection is based, multiple users are likely all to select
communications with the cell whose signal is of greatest RSSI level. Unequal
distribution of loading results as one cell is heavily loaded while other cells are idle or
lightly loaded.

{0006] If an improved cell selection manner could be provided that better
optimizes cell selection for data communications, improved system operation would
be possible.

[0007] 1t is in light of this background information related to data-capable
radio communication systems that the significant improvements of the present

invention have evolved.

Brief Description of the Drawings

[0008] Figure 1 illustrates a functional block diagram of a radio
communication system of which an embodiment of the present invention is operable.
{0009] Figure 2 illustrates a message sequence diagram representative of
signaling generated during operation of the communication system shown in Figure 1.
[0010] Figure 3 illustrates a method flow diagram representative of the

method of operation of an embodiment of the present invention.



[0012] Through operation of an embodiment of the present invention, a manner is provided by which
to select a cell, or its corresponding fixed-site communication station, with which to communicate
pursuant to performance of a data communication service.  [0013] In one aspect of the present
invention, autonomous mobile station cell selection is provided that facilitates distribution of loading in
a radio network. By increasing the likelihood of egfial loading distribution across a network, improved
communication performance is possible.  [0014] In another aspect of the present invention,
determination is made at a mobile station of cells with which the mobile station is able to
communicate. Such determination is ma@etsilgd Desexiptioning signals broadcast by the base stations

defining the indiviinai ﬁenﬁ?eoér teh%a‘%?ﬂ%;’%ﬁ%ﬂ“%@%ﬁﬁx@ﬁ(fgﬁ%ﬂa Qusl%ﬁ%lﬁ%asd intervals or as part
dures 1o tle e celld to

of registration proce 0 tietermine the availa S, avallable e used through which to
communicatgparati@0di] 4n asrotietedspeibods tyewlnshdattenfermasliasicstiandpiftaddetermined by
RSSI (Rec%ic\)/e Si né—ll %’geﬂn té‘l Indication) measurements in which base station broadcasts of base
stations asSocate Waﬁlh, a cfgfining, different ones of the cells are made. If the RSSI levels are at
least as good as d @@latEuronghinparatioreshaidelabetlithenh s tspeascingasiosicered to be an

available oel, svallale 1 ADEDORIR SIS e IR SBAAMBIERIR. Qiber measurements o

m, . 3
broadcast S|garl?élle|n |E|a, such as bit error measurement of the broadcast signals, alternately are
usable in thevoetanitatitiostaicy avidbletichdo confopmiiae ansmwt s pedeopansqpEadiatanvention,
each base star\ltlir%n agg&crilaég x&th an available cell forms a member of an available station set. An
available stalion set selector determines, responsive to the RSSI, or other, measurements, which of
the fixed-site comii@@nidalivpnstasisss of the lgisrntanysntien Betenermpes mehie Masiom6alket. As each

fixed-statioq fctt?gn%\s/airlgxpllgeatﬁﬁq'}a%ﬁﬁt%f%iQ&Wfaﬁ@fiﬁ%ﬁn # A5 A wasiAR. 9ggd as a minimum
threshold Ieve?, commuinications are possible with any 5 of the fixed-site stations. And, any of the
stations of tiereasiiigithe Slkstldwedef sandiigadingiisaibrtionreressth YRR Edmmunicate data
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[0014] In another aspect of the present invention, determination is made at a
mobile station of cells with which the mobile station is able to communicate. Such
determination is made, e.g., by monitoring signals broadcast by the base stations
defining the individual ones of the cells. Monitoring is performed, e.g., at selected
intervals or as part of registration procedures to determine the available cells,
available to be used through which to communicate.

[0015] In another aspect of the present invention, cell availability is
determined by RSSI (Receive Signal Strength Indication) measurements in which
base station broadcasts of base stations associated with, and defining, different ones of
the cells are made. If the RSSI levels are at least as good as a selected, minimum
threshold level, the associated cell is considered to be an available cell, available to
the mobile station through which to communicate. Other measurements of broadcast
signal indicia, such as bit error measurement of the broadcast signals, alternately are
usable in the determination of available cells.

[0016] In another aspect of the present invention, each base station associated
with an available cell forms a member of an available station set. An available station
set selector determines, responsive to the RSSI, or other, measurements, which of the
fixed-site communication stations are eligible to be members of the available station
set. As each fixed-station of the available station set exhibits characteristics that are

at least as good as a minimum threshold level, communications are possible with any



[0017] In another aspect of the present invention, an allocator is provided with indications of the
members of the available station set. The allocator allocates a selected one of the stations of the
available station set as a selected station through which communications are elected to be performed
pursuant to a data communication session. The selected station, by its inclusion in the available
station set exhibits characteristics permitting of itsise through which to communicate. And, its
subsequent selection by the allocator as the selected station through which to perform a data
communication service need not require further measurement to ensure acceptability. The allocation
of the selectbthefixal-tite statimns dihenyafdbtestatisonofdhsailasln stabanisets &%y, from amongst
the stations pf the ayailable ion t lon, fthe; innig-made on a random
basis, thereeg)g]tt%l%%ﬁﬁﬁu%?’gé?%%%égnsga%?#%?%e%vork |o§§f§§%%§w%ﬁ§?e numbers of mobile
stations coperfurnvatecwifia tatavomonaigitiim $ervdegne general area.  [0018] In one random
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number of fixed-site stations of the available station set and the integer remainder of the resultant

value is assosichamitivaidations efaielesteditmbeaperforaed nprsusnitek datapumusuacetioslect the
selected O“S%s%iéﬁeé rions plbES&!: Erﬂ%‘%ig&%?&ﬁ 7 medvimaperatnnsaesrimed. The allocated

station of the available station set Is ide and a request is made of the network to utilize the

selected statioragteristian protisiog ofisvisetisaushmdisi toreoparmsrisatse 48t Bdmmunication
service. The ) %%Eiﬁéﬁé?%@ﬂg % NS ARNRGASDAE QbR (RALRRI SHIRRALS: (Rich faSpEfUsRSt message
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Figure 1, a radio communication system, shown generalgﬁlt 10, pr,ovideg for radio cog;munications
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communicaipn RYSieBhinsiiitie s ks ishIGRelale Marastel garinunty Miifidiieloperating protocols
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entities shown in Figure 1, and described below, are representative, with appropriate glteration, of
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station set is identified, and a request is made of the network to utilize the selected
station pursuant to the communication of the data to perform the data communication
service. The request is made, for instance, as part of a request message. And, the
request message includes the identity of the selected one of the available stations of

the available station set.



[0022] The mobile station is permitting of movement. At successive times, the mobile station is
positionable at successive locations throughout an area encompassed by the communication system.
Movement of the mobile station is possible, both during its use pursuant to a communication service
as well as 7 movement during periods between intervals during which the mobile station is used to
communicate data during performance of a data cémmunication service. [0023] The network
infrastructure of the radio communication system includes a radio access network 14 that includes a
plurality of base transceiver stations (BTSs) 18, or other fixed-site communication station. When, e.g.,
implemented as a WithasEherehlatemmgtilorkantdend elicedios sdmeeltoé Seepoirilebipmetixed-site

transceiver fransgeive. communication signal {?( WAy, of & Tyl edeRresented by the
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another.  di@fibdiciHbambjovatuessnventionalisdibsel gtibr muitbamistwinclude a base station controller

(BSC) 26 that ope ngst [ perati f nes& eiver stations 18.
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defined by different ones o -site transceivers also potentially overlap: That is to say, at a
particular lotatishelditAsebhoterispdmicddvaragiveindisatienaefsmlestiansmadsdwibially capable of

available station set selector. The allocator is configured to allocate the selected
commurnication station through which to communicate. Allocation is made by the
allocator of the selected communication station in manners to distribute radio network
loading amongst communication stations of the selected station set.

{0021] Referring first, therefore, to Figure 1, a radio communication system,
shown generally at 10, provides for radio communications with mobile stations, of
which the mobile station 12 is exemplary. In the exemplary implementation, the
communication system includes parts that operate in general conformity with the
operating protocols and procedures defined in the various GSM/GPRS/EDGE (Global
System for Mobile communications/General Packet Radio Service/ Enhanced Data
for GSM Evolution) operating specifications. The following description shall
describe exemplary operation of the communication system with respect to its
exemplary implementation as a GSM/GPRS/EDGE system. However, the
communication system, more generally, is representative of any of various types of
radio communication systems that provide for performance of data communication
services. The functional entities shown in Figure 1, and described below, are
representative, with appropriate alteration, of corresponding entities and other types of
data radio communication systems.

[0022] The mobile station is permitting of movement. At successive times,
the mobile station is positionable at successive locations throughout an area
encompassed by the communication system. Movement of the mobile station is

possible, both during its use pursuant to a communication service as well as



communicating with any of the corresponding plurality of fixed-site transceivers. Conventional cell
selection mechanisms, such as that set forth in the aforementioned 3GPP document TS 44.060, that
cause a mobile station to select a fixed-site station that exhibits a strongest RSSI level might result in
unbalanced loading conditions when data communication services are performed. In contrast to
circuit-switched voice communications, data communications are regularly performed without handoff
due to the typical, multiple time slot communication allocation need of many data communication
services. When multiple numbers of mobile stations, each performing data communication services,

are located WOFRIENE ShTRE P eriedssRmren intshails Sudasvdiich bermphilertitigadsmesd|thvels, all of
Such mobile SiatieRsHSWia & 65 BBliaRALEE) SEleriaR pRhmAUERrsRaRRsilioned would select a

single cell. Other cells, that exhibit Characteristics permitting of communications but of lower RSSI

levels, would be uh®@ed. Thejoeirarkinbasimgip aiilisiadrsosanursHan BiBBdiment of the
present inventinRe &k ARRAARLS SRR dHOYIHed AR tac iaiaaAisj i wire eideading of communications

during operation of the communication system. The apparatus is formed of elements that are
functionally S@peasdRESs) hblenfihesbiscrr sin coruneasation st iigmigrithms executable by

processing glGHithn|BHe SYAMRIAMENRIRN A IAR. tRejrpRAEAB SR e RbediBdiakthergobile

station, and the apparatus, embodied at the mobile station, operates to assist the network in selection
and reselecﬁﬁPﬂoﬂt’éﬁé‘t%ﬁﬁtﬁP@q%HW@%PE&SH%&%W&H§EBmﬁrﬁgated upon the radio

air interfaceQApRIAIRR-OF LBR- ARG BB AR QHeh IRARSHIIBVUSIRE 1IeHABS thae apparatus is

positioned elsewhere, or distributed amongst different entities. [0027] The apparatus 36 is coupled
to the trans€eKiepcheanfy! hare roppavanmertionripge 0Eanseaiheid a transmit part 42, of the mobile

station. The apparfjigs 47t esifb HERRS RIS AR FIARMNOWR IS dheRigiNBhdRdiCia Of signals
broadcast by the base stations 18. In the exemplary implementation, the signal indicia comprise RSSI

levels of thesBfisaranrelish RS GIrdhihet erraates HRARSHIRISLEBREI I A08H0h SRETEREAbNS, other
signal indicigyispalienaieliver adabianally AmgasiaditchiliidesH Enpecmapaivsits sdichtipns of the

measurements are provided to an available station set selector 48. The available station set selector

operates to SEHE(MBGIEMEL S SansiHonsdiheiveen dheRetyorid AAat A8 nal indicia levels at
least as goog@smRIBIMUM-thashalddeveladd¥han@HSuleveisrasenmaasdred, the station/cell set

selector operates to determine which fixed-site transceivgs_bgr}o dcast signals.that exhibit RSSI levels,
0o

when meastBHNBRiCHI ey i A RIS ARSI 55 FOMUHIBLRERS BB ns, and their
associated geiisdiatexbidtEdm e aiasiRriatigsdazn members of or entries in, an available station

charasteristics thel ESL VS e SRR &2 A RTS8 AREHOBIERORBHA A
communicai@eRtHsstRN dOvAHalhCATHO wbAbaRa o itenvithianysahibie fused teits stations of the set.
different than the fixed-site transceiver with which the mobile station earlier
communicated. And, the coverage areas defined by different ones of the fixed-site
transceivers also potentially overlap. That is to say, at a particular location, with such
overlapping coverage areas, the mobile station is potentially capable of
communicating with any of the corresponding plurality of fixed-site transceivers.
Conventional cell selection mechanisms, such as that set forth in the aforementioned
3GPP document TS 44.060, that cause a mobile station to select a fixed-site station
that exhibits a strongest RSSI level might result in unbalanced loading conditions
when data communication services are performed. In contrast to circuit-switched
voice communications, data communications are regularly performed without handoff
due to the typical, multiple time slot communication allocation need of many data
communication services. When maultiple numbers of mobile stations, each performing
data communication services, are located within a common area at which a single

base station exhibits strongest RSSI levels, all of such mobile stations, using



9 [0029] The apparatus further includes an allocator 52 that allocates one of the stations of the
available station set for communications. The allocation is made in a manner to facilitate distribution of
loading of communications upon the radio air interface during communication operations. And, more
particularly, the allocation of a selected one of the fixed-site transceivers is made randomly from
amongst the available stations of the available staffon sets. [0030] The apparatus is here further
shown to include an allocation message generator 56. The allocation message generator 56 operates
to generate a message that is provided to the transmit part 42 and caused to be sent by the mobile

station to th@nmkaﬂd?ﬁﬂéﬂh%@lﬁématﬁéli’@%iﬂiégﬁ‘éo“&}%éﬁm? FhrmpesehgOtactor instance,
provided to lgbase stafipn saniplicRId e RERCPEliamERRIRYRE MrkeTRRsigEBENt of the

allocation in conformity with the allocation identified in the message. Upon allocation of the fixed-site
transceiver [pelforamé dopmeedata communication service is performed. Because the allocation is

made to any of the il assesiftedy il fied Ritsyatiens Fantinpaindhes vailahlsetation set, and

in a random manner, loading is distributed amongst such cells. Thereby, more equal distribution of

loading resimsentioa.ciciapaingpdfdsprayidpdihas frsalisates distibutmplitredingiatdetection, and
randomizatigfhAne Gt BdNERIAIBROMINRBRRIGHRA BEPIReR TR aypiRagRdsmathematicaly
as follows: Sort c(0 N) by RSSI R; TRss, Select cell cfrandOD from {V R, ELSE Select cell c(i)
having maxfggmed of clements that are functionally represented, implementable in any desired

manner, including algorithms executable by processing circuitry. In the exemplary

implementation, the apparatus is embodied at the mobile station, and the apparatus,

embodied at the mobile station, operates to assist the network in selection and

reselection of cells to facilitate load distribution of communications communicated

upon the radio air interfacé. Operation of the apparatus is autonomous. In other

implementations, the apparatus is positioned elsewhere, or distributed amongst

different entities.

{0027] The apparatus 36 is coupled to the transceiver circuitry, here

represented by a receive part 38 and a transmit part 42, of the mobile station. The

apparatus includes a signal indicia measurer 46 that measures signal indicia of signals

broadcast by the base stations 18. In the exemplary implementation, the signal indicia

comprise RSSI levels of the broadcast signals, when received at the mobile station. In

other implementations, other signal indicia is alternately, or additionally, measured.

[0028] Once measured, indications of the measurements are provided to an

available station set selector 48. The available station set selector operates to select

communication stations, or their associated cells, that exhibit signal indicia levels at

least as good as minimum threshold levels. When RSSI levels are measured, the

station/cell set selector operates to determine which fixed-site transceivers broadcast

signals that exhibit RSSI levels, when measured, greater than a minimum threshold

magnitude. Communication stations, and their associated cells, that exhibit such

characteristics form members of, or entries in, an available station set or,

correspondingly, an available set of cells. Because each fixed-site station of the set

exhibits characteristics that are at least as good as a threshold level, the mobile station

is able to communicate, pursuant to a data communication service, with any of the

fixed-site stations of the set.



ENDIF Where: c(0 N)= Adjacent cells in strongest cell list, to be sorted by RSSI; R, =Received signal
strength indication (RSSI) of cell 10 rand(i) = A random number representing a cell from the set of
those having 12, TRssi ; AFN = Absolute GSM frame number; M =The number of the subset of cells
having Ri 1-1/6..31; and TRss1 = Minimum signal strength threshold of cell i received from the
network. 9

[0029] The apparatus further includes an allocator 52 that allocates one of the
stations of the available station set for communications. The allocation is made in a
manner to facilitate distribution of loading of communications upon the radio air
interface during communication operations. And, more particularly, the allocation of
a selected one of the fixed-site transceivers is made randomly from amongst the
available stations of the available station sets.

[0030] The apparatus is here further shown to include an allocation message
generator 56. The allocation message generator 56 operates to generate a message
that is provided to the transmit part 42 and caused to be sent by the mobile station to
the network to inform the network of the requested allocation. The message is, for
instance, provided to the base station controller and the base station controller makes
assignment of the allocation in conformity with the allocation identified in the
message. Upon allocation of the fixed-site transceiver, performance of the data
communication service is performed. Because the allocation is made to any of the
cells associated with fixed-site stations contained in the available station set, and in a
random manner, loading is distributed amongst such cells. Thereby, more equal
distribution of loading results. The operations performed by the apparatus is, a
sorting, threshold detection, and randomization procedure. In the exemplary
implementation, the process is expressed mathematically as follows:

Sort ¢(0 ... N} by RSSI

IF(3R, 2 Trey )

Select cell c{rand (i)} from {VR, > Ty, }
ELSE

Select cell ¢(i) having max(R)
ENDIF

Where:

c(0 ... N} = Adjacent cells in strongest cell list, to be sorted by RSSI;

R, =Received signal strength indication (RSSI) of cell /;



[0031] Review of the mathematical expression indicates that, in the event that none of the RSSI
measurements are at least as great as the minimum signal strength threshold, then the station
associated with the cell having the greatest signal strength level is selected. = [0032] Random
allocation is made in a desired manner, e.g., by a modulo operation performed on a number divided by
the number of stations or cells in the active set. THE number is, for instance, associated with a system
frame number, a system time value, or a geographical location value, e.g., latitudinal or longitudinal
coordinate, or other appropriate value. That is to say, in one manner of generating the random value,

a network fregnd@rrbsndoaaisnberTemprnbngasah frnsbesetefi RoseFeYnEd. In another

implementaftor,7gg.internally or externally available representation of system time modulo the number
of cells is performed and, in another implementation, a numerical representation of the location of the

mobile statigymradiiniigsuaNarLhcalisnsperformed. In any of the calculations, as well as others, a
goal is to distribute the loading randomly amongst the available cells or stations.  [0033] Figure 2

illustrates a @iﬁﬁgﬁlﬁﬁﬂé@mﬁaﬂg@{%@aﬁwﬁwrfé"y At ??aﬁgpresentative of exemplary

operation of the communication system 10, shown imFigure'L.” [0034] As indicated by the segments
84, the mobile station receives a plurality of signals broadcast by a plurality of base stations. And, as

indicated byrthe biopkigfinneasslrareapls aieshslde foan; s dddicin, BicneiBt levels, of the
receive signeﬁ?s. [0035] Once measurements are made, determinations are made, indicated by the
block 88, as to whether the measured values are better than a selected threshold, such as a minimum

magnitude level. Afﬁ@fitlr] & P AR HRARGEMAIY 68 UReskibn indicates that, in the event that

none of the RSSI measurements are at least as great as the minimum signal strength
threshold, then the station associated with the cell having the greatest signal strength
level is selected.

[0032] Random allocation is made in a desired manner, ¢.g., by a modulo
operation performed on a number divided by the number of stations or cells in the
active set. The number is, for instance, associated with a system frame number, a
system time value, or a geographical location value, e.g., latitudinal or longitudinal
coordinate, or other appropriate value. That is to say, in one manner of generating the
random value, a network frame number modulo the number of cells in the set of cell
is performed. In another implementation, an internally or externally available
representation of system time modulo the number of cells is performed and, in another
implementation, a numerical representation of the location of the mobile station
modulo the number of cells is performed. In any of the calculations, as well as others,
a goal is to distribute the loading randomly amongst the available cells or stations.

[0033] Figure 2 illustrates a message sequence diagram, shown generally at
82, representative of exemplary operation of the communication system 10, shown in
Figure 1.

[0034] As indicated by the segments 84, the mobile station receives a plurality
of signals broadcast by a plurality of base stations. And, as indicated by the block 86,
measurements are made upon signal indicia, e.g., RSSI levels, of the receive signals.

[0035] Once measurements are made, determinations are made, indicated by
the block 88, as to whether the measured values are better than a selected threshold,

such as a minimum magnitude level. And, those fixed-site transceivers/cells



exhibiting the desired characteristics are selected to form members of an available set and, as
indicated by the block 92, choose from amongst the members of the set a selected fixed-site
transceiver station/cell as the allocated station/cell to which to communicate data. Selection is made
on a random basis, such as in manners described above. A message is generated, indicated by the
block 94, and sent, indicated by the block 96, to tHd radio access network, and the message is acted
upon, indicated by the block 98. [0036] Figure 3 illustrates a method flow diagram, shown
generally at 104, representative of the method of operation of an em o%:gléent of th(H)resent invention.

The metho@dERitirRheqestsd chAmAtTRRUGHHS cgrtq FTMiReR i ayAtkeifiRghion network

through whig{a taCRIIENERI G the bldAO3T] Hisshe@em artishigatest byetibdatastkidet Measurements are
made of characteristics of the communication stations oéilhe milti-s,tation adio,network. Then, and as
€
|

indicated bydiseteidaketontetrasesipistatioBel AR R S0 seRHe WhitR<tion radio

network thasqxnkik shia BaieritiestRin eaaiads 6AAd-arlai basboldde seieeiadners [0038] Then, and as
indicated by the block 112, the selected communication st chosen from amongst the

communic RS ERSAGRS B tHeTBERSAZH IS %ﬁqﬂﬁdsé‘?gb‘f%ﬁ‘%%g n]é’lrf]f‘(fgg ?ﬁaﬁ‘?:%?%td istribute radio

network loggifig- a0 oSt bR SovF wWilkaliliciatiansmehibes elrripemtatigr sehofeddimjndicated by
the block 114, a request is generated and sent requesting assignation of the selected communication

station throH’@h"WﬁfEh%hE Akate.  [0039] Thereby, a manner is provided by which better to
distribute the loadijme ¥4 cripire B ithlidnta N aRgst @ iitadie gells shvailabiadiiopghiefich to

are of profdRBEERR N LI T ARFHRST LA SR IRE S BB BFSRE USSR should ot
necessarily g iniestReIBis desledriPeomhrnscanemitiiopsenultvantion isdefined by the
following Clgl)rlqgﬁunication network through which to communicate.
[0037] First, and as indicated by the block 106, measurements are made of
characteristics of the communication stations of the multi-station radio network.
Then, and as indicated by the block 108, an available set of communication stations of
the multi-station radio network that exhibit characteristics at least as good as a
threshold is selected.
[0038] Then, and as indicated by the block 112, the selected communication
station is chosen from amongst the communication stations of the available set. The
selection is made in a manner to distribute radio network loading amongst the
communication stations of the selected station set. And, as indicated by the block
114, a request is generated and sent requesting assignation of the selected
communication station through which to communicate.
[0039] Thereby, a manner is provided by which better to distribute the loading
of communications amongst available cells, available through which to communicate
data pursuant to a data communication service.
[0040] The previous descriptions are of preferred examples for implementing
the invention, and the scope of the invention should not necessarily be limited by this

description. The scope of the present invention is defined by the following claims.



12 CLAIMS 1. An apparatus for a mobile station to select a communication station of a multi-station
radio communication network through which to communicate, said apparatus comprising: an
available station set selector configured to select ap_available station set of communication stations of
the multi-station radio network that exhibit characteristics greater than or equal to a threshold value;
an allocator adapted to receive indications of Sﬁ%ﬁ made by said available station set selector,
said allocator configured to allocate a commun tion through which to communicate, the
allocated communication station being selected randomly from the selected set of available
communication stations to distribute radio network loading amongst communication stations of the
selected station set. 2. The aratus of claim 1 wherein the characteristics that are use said
vaiable Stator RS T AT AN S B RS ST s
broadcasrtaay thoe n%:on}]rinﬁ%é)%aﬁagv sha(\t{'ﬁnos oﬁthﬁ. Eﬂ%i-cstr%tion Irg Eo co mugriac[atsi%g mnertlw%rk_. 3. The
apparatus ORI 2 W S avallabie Satioh SetaalBticr sedtts e Ommunieation stations of
ihe tresnold valle s MG sURCINE or it P s AL R fefof ™ ™"
c

r
CongUr e RSk 5 PR B e R & SR AR AR TR BT SNyt aAdiq fdigyhetwork.

than or equal to athreshold value;

an allocator adapted to receive indications of selections made by said available station
set selector, said alocator configured to allocate a communication station through which to
communicate, the allocated communication station being selected randomly from the selected
set of available communication stations to distribute radio network loading amongst

communication stations of the selected station set.

2. The apparatus of clam 1 wherein the characteristics that are used by said available
station set selector comprise received signa strength indication (RSSI) levels of signals

broadcast by the communication stations of the multi-station radio communication network.

3. The apparatus of clam 2 wherein said available station set selector selects the
communication stations of the available station set that broadcast signals of RSSI levels,

which when measured, are greater than the threshold value.

4, The apparatus of claim 1 further comprising a characteristic measurer configured to

measure characteristics of the communication stations of the multi-station radio network.



13 5. The apparatus of claim 4 wherein said available station set selector is adapted to receive
indications of measurements made by said characteristic measurer and wherein selection by said
available station set selector is responsive to the ingjcations of the measurements. 6. The apparatus
of claim 1 wherein allocation of the selected commnllj ication station by said allocator is made from

amongst the communication stations of the available stati et Iectgﬁeb said available set selector.
7 The abaratuL Bt SRATAAL Ao TR ANDCAT Ty S B SAI s AL ba HrRIem Kation
station comogirises éanaqiom% istributingﬁth% radio, network oa}(]jin%tam ngst communiéatichn stations of
the selected Station €2 o\pv Sleil vand me'aétm)%it?neg}fnﬁudecs i 0%'8? 'S prpeeggt'([:-gm?r? d HURBer by a
number of fixed-site stations that comprise the available. station set and, performing a modul
oporaton R AT A SRS e STEa R 8Vl SRR PR Mnerein
communir%atior}%%vitq the radio communication network comprises a communication of data formatted
in frames aer?ng WRICH the frames have frame numbers and wherein a random number is generated

using a frame number, a resultant random number being used by said allocator to allocate a
communication station. 9. The apparatus of claim 8 wherein the allocation of the selected

communigation siaigh is Y RRERSIYEI0, ARduls dstuminalion abine, iAmA QU iyided by
the numbeér of comm Rlcgttlon stafions comprising the Avallable station set. y
said alocator is made from amongst the communication stations of the available station set

selected by said available set selector.

7. The apparatus of clam 1 wherein the alocation by said allocator of the selected
communication station comprises randomly distributing the radio network loading amongst
communication stations of the selected station set, wherein random distributing includes
dividing a predetermined number by a number of fixed-site stations that comprise the
available station set and, performing a modulo operation on the integer remainder of the

result of said division.

8. The apparatus of clam 7 wherein communications with the radio communication
network comprises a communication of data formatted in frames and in which the frames
have frame numbers and wherein a random number is generated using a frame number, a

resultant random number being used by said allocator to allocate a communication station .

9. The apparatus of claim 8 wherein the allocation of the selected communication station
is made responsive to a modulo determination of the frame number divided by the number of

communication stations comprising the available station set.



14 10. The apparatus of claim 7 wherein communication with the radio communication network is
carried out at times defined by a system time and wherein the predetermined number is determined by
the system time. 11. The apparatus of claim 10 Wlﬁrein the allocation of the selected communication
station is determined from the system time modulo of the number of communication stations

comprisi %:he q;ﬁailable S ationf sit.. 1 Ttﬁ apparatus of.%'?im 7 Herein gélmmunication with the
radio communication Hatwork are“camed SUFby s RobIlELEHSA 5\6 iigﬁeetﬁ t% %%r%nr%%ﬁ Mocation
and Wherr(]ei raer.om dirstr'but'{ogt C{f r%he r%gig erde work I?din%r%éwh(igph ﬁaid aI{Rcat(r)%r)qa Ioca%es the
selected Communicaton etation usllngsm iCIXof }‘neagsé{ éarrgp 051902 atOR S e niOB eesrpéhglq. 13.
The appaanzJ;ltLbserollc %@%mr%%ev&lber%ré the eraITlﬂ?r%téon of the selected communication station is determined
using the Ndicia'd ggeograghlcaﬂ cation, modulo of the number of communication stations
comprising the available station set. 14. The apparatus of claim 1 wherein communications with the

multi-station radio communication network comprise packet-switched communications and wherein

allocations madeby said gliecaionas madgie distiibuis pagkel-ariirbed eqmmupigaliansdeading
amongst the communication stations of the selected station set. 15
station is determined from the system time modulo of the number of communication stations

comprising the available station set.

12.  The apparatus of claim 7 wherein communications with the radio communication
network are carried out by a mobile station positioned at a geographical location and wherein
random distribution of the radio network loading by which said alocator allocates the
selected communication station using indicia of the geographical location of the mobile

station.

13.  The apparatus of clam 12 wherein the alocation of the selected communication
station is determined using the indicia of the geographical location, modulo of the number of

communication stations comprising the available station set.

14. The apparatus of clam 1 wherein communications with the multi-station radio
communication network comprise packet-switched communications and wherein allocations
made by said alocator are made to distribute packet-switched communications loading

amongst the communication stations of the selected station set.



15. The apparatus of claim 1 wherein communications with the radio communication network are
carried out by a mobile station and wherein said available station set selector and said allocator are
embodied at the mobile station. 16. Cell-selection gpparatus for a data communication-capable mobile
station operable in a multi-cell communication system, said cell-selection apparatus comprising: a

cell selecfor configured to select cells, gvailable to the mobile station through,which to communicate,
BRI . o R o T B Pt e o et 0 e

select a cell randomly from ampngst the available cells with which to,commuynicate to distribute loading
amongst TR SUS B LR Y& eSS h B S 1S Vel R e 55 4 S A caion
station of a multi-station radio communication network through which to communicate, said method
comprisir%]":d él'lloscea\{g(r:ﬁ\ﬁ% anb \é/:'eﬁ.fqe]ﬁ'%tIci,\ln ger?%%(l:%%arxn}lanication stations of the multi-station radio network

that exhibit characteristics greater than or equal to a threshold; and, choosing a selected
communication station from amongst the communication stations of the available set, the selection of

& commupicatiop gfation peing,selgclerbrandamiy tom communicalion siaiens phihe selerled station
set. 18. TRe method of claim Ty arther comprising the opera iGAor seh nga requesl% requesn[ing
assignatign eiNePelSHRC FOON SR LAIRIAN SheRih duinskseikhoRRIgHign of choosing.
acell selector configured to select cells, available to the mobile station through which
to communicate, that exhibit characteristics greater or equal to athreshold value; and

the cell selector configured to select a cell randomly from amongst the available cells

with which to communicate to distribute loading amongst the available cells.

17. A method in a mobile station for selecting a selected communication station of a
multi-station radio communication network through which to communicate, said method
comprising:

selecting an available set of communication stations of the multi-station radio network
that exhibit characteristics greater than or equal to a threshold; and,

choosing a selected communication station from amongst the communication stations
of the available set, the selection of a communication station being selected randomly from

communication stations of the selected station set.

18. The method of clam 17 further comprising the operation of sending a request
requesting assignation of the selected communication station chosen during said operation of

choosing.



16 19. The method of claim 17 wherein the communication station is selected randomly using a
random number. 20. The method of claim 17 further comprising: measuring at least one signal of the
communication stations of the multi-station radio n%work and generating a random number from the
measured at least one characteristic.

19.  The method of clam 17 wherein the communication station is selected randomly

using arandom number.

20.  The method of claim 17 further comprising: measuring at least one signa of the
communication stations of the multi-station radio network and generating a random number

from the measured at |east one characteristic.



