1 APPARATUS, AND ASSOCI ATED METHOD, FOR PROVI DI NG NETWORK  SELECTI ON
MANAGEMENT I N A RADI O COVWLUNI CATI ON SYSTEM [ 0001] The present invention
rel ates generally to nobile-network attachnent operations by which a
nobile station is attached in comuni cation connectivity with a

comuni cati on network. Mre particularly, the present invention relates to
an apparatus, and an associ ated nethod; for selecting whether to permt
attachnent of a nobile station to a conmunication network in an
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Successive generations of mobile communication systems have been developed and
deployed. Each successive generation of communication systems has, in general,
provided improved, and increased numbers of types of, communication services. For
instance, an exemplary, second-generation cellular communication system that provides
for code division communication techniques is referred to as a CDMA (Code-Division,
Multiple-Access) 1x communication system. A CDMA 1x communication system
provides for both voice and data communication services. A successor system, referred to
as EVDO (Evolution-Data Optimized) also provides for data communication services, but
brovides for the communication of data at significantly higher data throughput rates.

[0004] Backward compatibility is sometimes provided in successor-generation

communication systems. That is to say, a mobile station operable in a successor-
communication system is sometimes also operable in a corresponding, prior-generation
communication system. For instance, a mobile station operable to communicate in a
communication system that provides for EVDO sometimes also is constructed to be
capable of operation in a CDMA 1x communication system. Generally, due to the

communication advantages of a successor-generation network, communications are

. preferred to be carried out by way of the successor-generation system, if available. If



communi cati on advant ages of a successor-generation network, conmunications
are preferred to be carried out by way of the successor-generation system
if available. If 2 comunications are available with the prior-generation
comuni cation system but not wth the successor-generation system then
comuni cations are effectuable with the prior-generation systemdue to the
backwar d conpatibility of the nobile stétion. [0005] The coverage areas of
t he conmuni cati on networks of different conmunication systens, such as
prior-generation and successor-.generation communi catian systens, of the
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therefore, cannot be made based merely upon the location of the mobile station. Analysis
of the radio frequency characteristics associated with the available communication
systems is required. However, particularly when the mobile station is positioned close to
a boundary area at which the cell breathing effects are most noticeable, the selection of
communication system through which to communicate is particularly difficult. Existing
manners by which to make selection generally do not adequately take into account the
uncertainty associated with the radio frequency, communication conditions of a
communication system.

[0007] An improved manner of making selection of whether to permit
communication of a mobile station with a communication system is therefore required.

[0008] Tt is in light of this background information related to communications in a
radio communication system that the significant improvements of the present invention

have evolved.



radi o comuni cati on systemthat the significant inprovenments of the present
i nvention have evolved. 3 Brief Description of the Drawi ngs [0009] Figure
1 illustrates a functional block diagramof a conmunication system in

whi ch an enbodi nent of the present invention is operable. [0010] Figure 2
illustrates a representation of coverage areas of a set of conmunication
systens with which a nobile station opetable pursuant to an enbodi nent of
the present invention is sel ectably capabl e of com‘rum cating. [0011 ]
Figure 3 illustrates a nessage nce dj a r.epresentative of signaling
generat ed during operation SHELRE 1w =t em shown in Fi gure 1.
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operation of an enbodi nent of the present invention, a manner is provided

by whi ch bbthegiresent lmmtmns aeéeo@&lmqpahhcﬁ@ﬁmnmmfma nobil e station to a
comuni cati on t
frequency charidclﬁﬁ: géltr? £3 alpusFr Iié]?n n%%;%%%@%lc%ﬁgé@%nﬁr% e@ﬁ{éﬁe‘féedg S{@qm?g

nManagenmengendepatpd St e@zﬁlo‘iﬁlf@lffd domimisicatiohdy stéBi shgwiHaFiuesent s of
communi cat'i on- net wor 2nal broadcasts_and, a qugntl fied rreasure aof the

uncertai nty of [QHel FW% iliustiaiena yethnd B diaeeam ging the Jsthod ploperatiepect of
the present, | ﬁc{rh@ﬂ%o radﬁl%géf Q8 Rbd, Communi cation systemin the presence

of high uncer requency characteristics is managed. Radio
frequency rreasur enents are accunul ated, and the degree of uncertainty of
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charact eri sti c$gp13] The present invention, accordingly, advantageously provides apparatus,

and an associated method, for selecting whether to permit mobile-network attachment
operations by which a mobile station is attached in communication connectivity with a
communication network.

[0014] Through operation of an embodiment of the present invention, a manner is
provided by which to select whether to permit attachment of a mobile station to a
communication network in an environment that exhibits uncertain radio frequency
characteristics.

[0015] In operation, improved selection management is provided as selection is
made using measurements of communication-network signal broadcasts and a quantified
measure of the uncertainty of the radio frequency characteristics.

[0016] In one aspect of the present invention, selection of a communication
system in the presence of high uncertainty of radio frequency characteristics is managed.
Radio frequency measurements are accumulated, and the degree of uncertainty of the
radio frequency characteristics is quantified. Then, a decision threshold is created based
upon the quantified uncertainty characteristics.

[0017] In another aspect of the present invention, the mobile station monitors
broadcasts of signals generated by a potential target cell site, or other network-station that
broadcasts signals. The signals are of values that permit determination of a signal

performance metric. The signals form a signal performance metric identifier that



[0017] In another aspect of the present invention, the nobile station
nonitors broadcasts of signals generated by a potential target cell site,
or other network-station that broadcasts signals. The signals are of

val ues that permt determ nation of a signal performance nmetric. The
signals forma signal performance netric identifier that 4 identifies a
signal performance netric. The signal pderformance netric is representative
of a radio frequency characteristic associated with comunication
conditions of .the, c ni cati on channel upon which the signals are
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of time periods during which the signals are monitored. The differences between the values

at the successive time periods define a delta, i.e., change between the measured values.

By performing a limit operation as the time period approaches zero, the difference

calculations form first derivatives of the measurements. The rates of change of the

measured values are alternately calculated in other manners.

[0020] In another aspect of the present invention, the values that are accumulated
over a plurality of time periods are averaged together to form an average value of the
measurements over the plurality of time periods. The average value 1s, for instance, an
arithmetic mean or a weighted average.

[0021] In another aspect of the present invention, the measured values and rates of
change thereof are analyzed to select whether to authorize connection of a mobile station
to the communication system from which the monitored signals are broadcast. The
authorization is granted only if the measured values are of selected characteristics. The
values must, for instance, exhibit an average value that is at least as great as a selected
threshold. Or, the rates of change of the measured values during each of the time periods

must be beyond a selected level, e.g., all of the rates of change must be positive values.



change thereof are anal yzed to sel ect whether to authorize connection of a
nobil e station to the comrunication system from which the nonitored
signals are broadcast. The authorization is granted only if the neasured
val ues are of selected characteristics. The values nust, for instance,
exhi bit an average value that is at |east as great as a selected
threshold. O, the rates of change of the neasured val ues duri ng each of
the tine periods nust be beyond a selected level, e.g., aII of the rates
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value and the rates of change are all positive, then authorization is granted for the mobile

station to switch to the EVDO system, that is, authorization is granted to permit the
mobile station to become connected in communication connectivity with the |
CDMA/EVDO system. A manner of managing the selection of the communication
system is provided even in the presence of high uncertainty of radio frequency
characteristics. As the uncertainty characteristics are quantified, a better informed
selection is made.

[0024] In these and other aspects, therefore, apparatus, and an associated method,
is provided for a mobile station. The mobile station is selectably connectable in
communication connectivity with a communication network. A signal performance
‘metric identifier is adapted to receive an indication of a receive signal transmitted by the
-communication network during at least a first time period. A rate of change calculator is
adapted to receive a representation of the indication received by the signal performance
metric identifier. The rate of change calculator is configured to calculate a rate of change
of the representation. A connector authorizer is adapted to receive an indication of

calculations made by the rate of change calculator. The connector authorizer is



[0024] In these and other aspects, therefore, apparatus, and an associ ated
nmethod, 1is provided for a nobile station. The nobile station is selectably
connectable in comuni cation connectivity with a comruni cati on network. A
signal performance netric identifier is adapted to receive an indication
of a receive signal transmtted by the comunication network during at

|l east a first time period. A rate of cﬁhnge calculator is adapted to
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representative of any various cellular, and other, comunication
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nmobi | e station includes transceiver circuitry, here represented by a
: mobile station, it should be understood that the teachings of the present invention are

analogously applicable to mobile stations operable pursuant to other operating protocols,
connectable to communication networks of other types of communication systems.

[0026] The mobile station includes transceiver circuitry, here represented by a
transmit part 16 and a receive part 18. The transmit and receive parts operate to transmit
and to receive, respectively, communication signals with a communication system, such
as the systems 12 and 14, with which the mobile station is in communication
connectivity.

[0027] As mentioned previously, when the mobile station is capable of EVDO
communications, communications with an EVDO-capable system are generally preferred
over communications in a communication system that provides only for communications
conforming to CDMA 1x protocols. In the event that the EVDO system is unavailable or
if communication conditions with the EVDO system are poor, communications with the
CDMA 1x system are preferred. That is to say, with respect to the illustration of Figure
1, when the mobile station 10 is positioned in the coverage areas of both the systems 12

and 14, attachment of the mobile station in communication connectivity with the EVDO



transmt part 16 and a receive part 18. The transmt and receive parts
operate to transmt and to receive, respectively, communication signals
with a comruni cation system such as the systens 12 and 14, with which the
nobile station is in comruni cation connectivity. [0027] As nentioned

previ ously, when the nobile station is capable of EVDO comrunications,
communi cations with an EVDO capabl e sys'{ emare generally preferred over
comuni cations in a comuni cati on systemthat provides only for
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comuni cation systemare susceptible to even nore significant change.
Sel ect i onsuskepitbdt tocven oopesignificantichegee riiclestion phwhetbpl towesnideitenhment efe
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char act er iyifdngSs sometimes difficult due to the uncertainty of the radio frequency

characteristics.

[0028] The mobile station 10 includes apparatus, shown generally at 24, of an
embodiment of the present invention. The apparatus manages uncertainty in system
selection, thereby to improve the selection process by which to select whether to permit
the mobile station to become attached to, in communication connectivity, a cellular
system, such as the EVDO system 14 shown in Figure 1. The apparatus is functionally
represented, implementable in any desired manner including, for instance, algorithms
executable by processing circuitry. And, while the apparatus 24 is, in the exemplary
implementation, embodied at the mobile station 10, in other implementations, elements of
the apparatus are embodied elsewhere, e.g., at a network portion of the communication
system or distributed between the network portion and the mobile station. While the
uncertainty of the radio frequency characteristics cannot be altered, a manner is provided,
through operation of an embodiment of the present invention, by which to manage better
the uncertainty, thereby to facilitate better selection of whether to permit attachment of

the mobile station to a communication system.



[ 0028] The nobile station 10 includes apparatus, shown generally at 24, of
an enbodi nent of the present invention. The apparatus manages uncertainty
in system selection, thereby to inprove the selection process by which to
sel ect whether to permit the nobile station to becone attached to, in
comuni cation connectivity, a cellular system such as the EVDO system 14
shown in Figure 1. The apparatus is fuﬁ%tionally r epr esent ed,

i npl ementabl e in any desired manner including, for instance, algorithns

executable b ro ing circuitry. And il e the rat ' in th
oxenpl ary” 1 mol UG RE Adpau B b S e TR e BRIt 2 ner
| npl ement gt 003, h&k BYRRY D@l 1ideD$2 ARRAAEEM NS bEsIBANOFcEe@ ht@uARe €. 3. ,

at a network portion”of "the communi cation systemor distributed between
t he net wostetipmr Thosigaatsiof interesbbimhprisst agi, epntrohkignalsbreadcagibethei nty of the
radi o frequency. characteristics cannot be alt.er ner. | vi ded,
t hr ough og‘ém ISR SR isf\gélﬁ{% &t mf)ﬁgors ’elgéﬁ’?vﬁnﬁslg%{ﬁil %rlll?ll’ §§H£ ich to

manage bephGhtiord HEthe! RoBiIE diafby, su@y Ryining 16 36dd-divRion dhahiials assediaed i on of
whether to permt attachnent of the nobile station to a conmmuni cation

system 8withGbeodtwprks of theasommunirgionsyasms. $hepanal perfounsngsdeetiet i ¢
I dentifier,28.t hat i rovd de -t L3 32 Wi
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i nterest epipleSBe paf@mancOmeriiel foshgnaRSShiRvacivaSignal/Strédrerth hdivatinn)oet i on
systens. The signals _are nonitored, . in ,onyeQELon I nﬁgner,,during

oper at i onthsfreggive Hemal) ereseine sighal quality Iadcaipn; HWHS ety EIRE-BY YL on
channel s 4 | Lhe SUIRRbEAhIRHsy St ens.  The
si gnal peﬁ%%@ﬁ%ﬁ%@ﬂﬂg?%F%ﬂEFQEﬁF#ﬁgggéggg%%@ﬁies a ggrfornaﬁce metric
associ at egenforituntdindicie einvhe exdngialy. impbmeneatimnpihe signhlepeporhencremagc et ri ¢
forms an RSSI. _(Recejve Signal.  Strepgth |Indication f, the receive signal,
a receive 1dentfiey ldﬁlﬂ%ﬁ/‘ﬁs fy2 st dhgt l?eﬂiﬁ’%a‘@’?‘ie\fﬁﬁpc é‘?lﬁ?‘?edgfr%n& SHPGESRYG e
probabi | i {y. (BERN 2Geufidit e LAMEOLEE & 8AMRIEH athéras&drﬁ%e Qemekthgst

conmuni cat1 on per?ornance Indicia. In the exenplary inplenmentation, the
si gnal peséparatepchbowmtric identifier identifies a value of the performance

tri t [ ' [ i nt d | at th
Ul es. ench ad00soT e SRnErRERTAGE Sinf B HitRER A m el 0o |
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provided to an . )
number of time periods, to form an average value therefrom. In one implementation, the

average value forms an arithmetic average. In another implementation, the average value
is a weighted average. Here, weighting information is provided by way of the line 36 to
weight, for instance, certain of the values that are being averaged theretogether. The
average value, once calculated, is provided to a connector authorizer 38.

[0031] The values of the performance metric identified by the identifier are also
provided to a change rate calculator 42. The change rate calculator calculates the rates of
change of the values. The rates of change define the first derivatives of the values. In
one implementation, the rates of change are calculated by forming differences between

_the values measured at the successive time periods. Once calculated, the rates of change
are provided to the connector authorizer 38.

[0032] The connector authorizer selects whether to permit the mobile station to
become attached to the communication system responsive to the values provided thereto
by the average calculator and the change rate calculator. In various implementations, the
authorization is further dependent upon other criteria, including conventional criteria.

Authorizations provided by the authorizer are provided to the transceiver circuitry, and



average cal cul ator 34. The average cal cul ator cal cul ates average val ues,
over a selected nunber of tine periods, to forman average val ue
therefrom In one inplenentation, the average value forns an arithnetic
average. In another inplenentation, the average value is a weighted
average. Here, weighting information is_provided by way of the line 36 to
wei ght, for instance, certain of the values that are bei ng aver aged
t heret ogether. The average value, once calculated, is provided to a
connector aut horizer 38, val ues, of the %nfornanc metric

off %o

28R ebn t

i dent i fi ethedirnsmd andasreiveinarts 4p and € gre oandsdt 19 dg oPeraleddn Rgaes 4p SATEaPWy) at or
42. The changehdiphorfpotideabihLa@inabdiet fshdrier.r ates of  change of the

val ues. The rates of change define the first derivatives of the values. In
one i npl ement a{0033] In the exemplaryoimpl eraerjation, shaeonpegteon ashasizer artheniggs

di fference et wee t he.,val ues asured at ..th u i.ve ti ri.ods.
Once col caaBehtotie pibBik YR e 2ok EhoRonbl Susltt SERR MEE RIS LSO
aut hor i zepeydfhd 4 LR37H tHRchdI@BREHE Yteatl RREI A poSitieet s whet her to permit
the nobile station to beconme attached to the comruni cati on system

responsi ve to {0B84)dheids iprayyinkngrativaoden exgyplapyeeaboiment, Napeasnsmsatsand

t he change_r.ate ; as i - . . i.zation
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circuitry, and 9 the transmt and receive parts 16 ng 18 are caused to be
oper at ed Peighbeigsysien. figrwyiemut pe EF‘W’?‘Q%Q"&{ t@‘? \}P‘_%PéﬂreB’;‘?nfsh%“d
connect or fgut, Heés%&emérﬁ?»éﬁl)%{ﬂgréaﬁ@ ,Wﬂﬂd@g’{’ﬁ) IoFRlERAhAl AR prbdRsonnect or
aut hori zer authorizes attachnent o% the nobirl'e station to the

communi caFirsinas ysthartivloe wetghedaveragg of wehugements beyouiteal. shleacthedirsthr eshol d
and the rates of change are posjtive. [,0034] That is to say, in operation
of an exea‘ﬁ'l“éf‘rt?’eé??rﬁ‘?f&' P{CHLQHF@&QWE nts are accunul ated at fixed
intervals. The gm%,%f WiSHBRaBoPE dBnhe Wit 1S s@ferh AdhPmittRUMBNTihe RMFREBNCE
to be identified of signals received at the nobile station, here of a
nei-ghbor i pyeragssis @natdr teansyrsiqaah to 4 thigghmid ldvel ansinlsa the firs dedvativiget the

nmeasurenents, and  for.each,.geasurenent ri.od thereafter. the w.ndows) of
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i's conputed. o ] ) _
: diminished to a degree where a relatively high likelihood exists that the mobile station

shall be able to remain attached in communication connectivity to the communication
system.
[0036] Mathematically, a selection parameter of an alternate system, S, such as

the system 12 or 14 shown in Figure 1, is represented as follows:

dm,

N
S=dm=>» wm =T AY
‘{ ;g;; i s Ci}71571

Alternatively:
dm, dm

N
S=<m=y wm 2T AV >0AVY——2>T, :TRUE
{ ; Y dm,_, dm,_, ?

>0:TRUE

Where:

~

S =Selection parameter of alternate system: Boolean
m = Average of all received measurements in window of N measurements
C‘i”

w, = Weight assigned to measurement at position

ceron
1

m, = Value of measurement at position



[ 0035] Authorization to connect with the systemis permtted only if the
conputed average is greater than or equal to a threshold | evel and al so
the first derivative of the nmeasurenents within the sliding wi ndow, |ess
the first neasurenent is positive. This ensures that the uncertainty |evel
wWith respect to the radio frequency characteristics has dimnished to a
degree where a relatively high |ikeli hd8d exists that the nobile station
shall be able to remain attached in conmuni cation connectivity to the

comuni cation, system [0036] Mathematjcally, a selection paranmeter of an
al t er nat e Tsydhesshold o€ pverage ﬁohéelgc;@pgﬁﬁgnaqe SY#e@hown in Figure 1, is

represented as fol|lows: N S= w,m > TAV. dm_ >0: TRUE ,-i dm-t
Al ternati felﬁIméSlﬁpov%eWﬁ@_gWW of BUSNefHSYSS: TRUE 11 ,-1 dm _t dm _,

Where: S = Selection paraneter of alternate system Boolean in = Average
of all received neasurenments in wi ndow of N neasurenments w, = Weight

assi gned to NepWGTERRite 2illug@sts 4 fepréseiitativn, Shoth gencedliym 32y o fuxeniplaay
position "i" 10 TS = Threshol d of average for selection of alterpate
syst em TDreverageasaqs o themeterky af the somgrunicatian sYsHimbE2 and b sheven wyliews

[0037] Fi guige 8&%@%&&@;}3@@{ GBI SO RBANMAERES Blikiknhop2: OF

exenpl ary * Coverage ar ea he nét € cofmuni cation systens 12
and 14, skigwficantlyFitghe oundarickhe tinouaesge arraeae shawh| @blegemedby thp.dagted, t he
ificantly at the boundaries of the

ggl/la; gggaﬁgéggldgéﬁfﬁw ﬁiggifé%rng%eééi IB‘%%@?&W?FQS hed lines and solid Iines,
e L RSP AT LALAORNG v 0 man S prteho rmes)
- station i$§6.i hitidily, treeaobike stoionds nothe nrgef o6lid ¢nyerage whttic nefworkef the

CDMA 1x system 12. The mobile station is attached to the system 12 when so-

positioned. Subsequently, the mobile station travels into the area 58 at the boundary area

of the network of the EVDO system 14. Radio frequency characteristics thereat are

uncertain as a result, e.g., of fading channel conditions, user mobility, and instantaneous

cell breathing. When so-positioned, the mobile station is unable fully to synchronize

itself with the EVDO system and, in the absence of operation of an embodiment of the

present invention, falls back to attachment to the system 12 repeatedly, thereby causing
incomplete access to information communicated during operation of the system 12. And,
subsequently, the mobile station enters into the solid coverage area of the system 14. The
mobile station attaches to the system 12 as little uncertainty regards the appropriateness of

the radio frequency characteristics of communication conditions in the system 14.

[0039] Through operation of an embodiment of the present invention, the mobile
station does not attempt to become attached 1o the system 14 when the mobile station is
positioned at the area 58. The performance metrics do not exhibit the required average
valués or exhibit positive rates of change, required to permit attachment of the mobile
station to the EVDO system. As the mobile station enters into the area of solid coverage
of the EVDO system, the performance metric changes, and the attachment of the mobile
station to the system 14 is permitted.

[0040] Figure 3 illustrates a sequence representation 62 of operation of the mobile

- station 10. Here, initially, the mobile station is attached in communication connectivity,

indicated by the block 64, with the communication system 12. The mobile station



CDVA | x system 12. The nobile station is attached to the system 12 when so-
posi tioned. Subsequently, the nobile station travels into the area 58 at

t he boundary area of the network of the EVDO system 14. Radi o frequency
characteristics thereat are wuncertain as a result, e.g., of fading channel
conditions, user nmobility, and instantaneous cell breathing. Wen
so-positioned, the nobile station is uRdbl e fully to synchronize itself
with the EVDO system and, in the absence of operation of an enbodi nent of
the present. inventi fal s ,back to.attachnent

t t 12
repeatedl?mnFﬂEP@% gﬁﬁ@?%ﬁ Y fiecompmEicaton system 14 %W¥@$Rgﬁﬁgﬁg@%ﬁﬁﬁﬁ?cated
during opge fﬁénﬁﬁe@By hiasybanr e ﬂéﬂﬂls broﬁ&@@ﬁﬂﬂuﬁ@ kdtemtl h‘ﬂuﬂﬁ% b IpRurglitgt i on

enters into the solid coverage area t he system 14. ile station
attaches mfdlmhpers;cbt Eefamanee memdse>f @m:%gmaéramlglerrté'gér blf@;e ingécaggsinobei at eness

of the radio ue har acter i fd.on iLkions in the
system 14 %6%5?613%&%18 %é}ly BV 6 a cfrag:ﬁ Oéﬁ‘%mm nhé%? fJo %%(cé)uq%r %’s ent

i nvent i onindicaRdmeihé Bloclsd % drdim4d e BothQhe AiidsiTRharige ab@ﬁ@ﬂtﬁveﬁdd&ﬁ&@&régé t he
system 14 when the nobile station is positioned at t area 58. The

per f or maneBueHTe g@gteci&ian atselerigf preshold apigrization 1n gentedeindicatoddy the  exhi bi t

Crat on t BBERES Bt BORRe bRkl REo RS pRRERl bo B LEFMFRUOh et TR0 02 ot

solid CovghagﬁenmbﬂéH@n&ﬁ@&%@xshﬁmﬂwﬂhﬁ&mﬂmﬂbyﬂ&ﬂﬂ&dﬂ%ﬁnmﬂnmbamgﬂﬁﬂ4and t he
attachnment of the mpbile _station tq t2ﬁ1 sten114 S [ 0040]
Figure 3 ill us[qoéibglgares‘bﬁwétﬁ@%g?%ﬂ@g Watlingrng shoyym g F of t he

mobi | e { ?fés@tﬂa&& of 16 Brethlol 'o&‘bg%rhﬁfen %{%1 éH?tEdcﬁ Flﬁtéfttﬁ ebchit ﬁ%ﬁﬁ&}ﬁ driien

comuni catron connectivity, cate ock wth the
connun|caﬁmﬁmdsyﬁteﬁmﬁﬂﬂyimaonmhghemmmabnoﬁaﬁﬁbﬂashhomhsaenqmmMMsmhmoadcast
by the communi catl on system 14. Signal performance netrics are identified
by measur MR of the si ghal s broadcast by the system 14 during a plurality

of tine peri 0d§)04f§ﬁfrﬁr£fﬁ%‘?nd{€étéd8f &fbiéa@szﬁlawbh@rc@mcd@nhkfl ed, here
i ndi cated by t |'ock 68 val ues whi ch are averaged and rates of change

t her eof ameastsdmanindredecunmulatied at sedecheyd tnn@umr@@lxs Then, and ay indidateddwtthe t he
rates of e it t he ave val ues are greater than a
sel ect ed a&gﬁ’c}ﬁ pl“%i‘?%fﬂﬁ@&ﬂl’ﬂﬂ"?@% Ebte pf%&f’sgi‘t ed by the block 76
for the mobil e[pkaf TRGedRrPARIAREndEIEL B thelBodk 8B, BRBBUAEEBhItOTheSy St em 14,
And, the nobil e station becorres attached, indicated by the block 76, with
t he syst egamuunication network is authorized if the measurements achieve selected criteria.
[0044] By better managing the radio frequency uncertainty, improved decisions
are made as to whether to permit a mobile station to become attached to a communication
network.
[0045] 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.



[0041 ] Figure 4 illustrates a nethod fl ow diagram shown generally at 82,
representative of the nethod of operation of an enbodi nent of the present
invention. The nethod is for selectably authorizing connection of a nobile
station to a comunication network. [0042] First, and as indicated by the
bl ock 84, a plurality of radio Iink neasurenents are accunul ated at
selected time intervals. Then, and as ilAdicated by the block 86, the
plurality of radio |link nmeasurenents are processed. [0043] Thereafter, and
as indicated by the block 88, the connection to the conmunication network
i s aut hor ¥ * the neasurenents achieve selected criteria. [0044] By
better managi ng the radio frequency uncertainty, inproved decisions are
made as to whether to permt a nobile station to becone attached to a
communi cali on Appdratms K24)[fa0agibbilhstaipereilily saledady copteciohls incempfuniatiper r ed
exanples for implenenting the .invention,..and the ope af. the invention
shoul d no?”W@@gggﬁWﬁ ?CngWPﬁ?F@Hn Vm#ﬁﬁédaB@?EW?S?ﬁ&ﬁmp?ﬁggSCOpe of the
present inventj ginhipefBhhARE nirié RRnfifbd (28] AApeldab Peeivban ifdidltMR ofh-
Apparatus (24) for a nobile station (10) sel ectably connectable in

comuni cateceine sigoalfensmittedybythe poramusieation eetwpdndurene b fast sBfsttimgpar at us
(24) conprising: a signal performance netric identifier (28) adapted to
receive aﬂmrﬁ%ication of a receive signal transmtted by the comuni cation

net wor k duri nga adte bE@thg@cdléulstbr (42yadappat loqeieive 4 fpesoitatidiasibe cal cul at or
(42) adapted to receive a representation of the .indication recejved by

.

s a: d Is i gnidicgtien mcaiae by said sigaal pestormpngeymetyig ydendifiey(28 ) saidgpte h ghgige
t ' th
cal cul at oL {dtabr GOTLOBHIEN HRafRIFL ?ﬁ%gﬁsﬂaﬁ%@o%g%}ﬁ%ﬁmﬁgnt e

representation; rage cal c apted t'o recel Ve val ues
represent at i veawhverfipe calcuthitargBi patapted e racetie byphearaprasenntive pithe or mance

metric identifier (28), each of said indications. having a respective
wei ght as@’id&%ﬂn%%%‘?l‘é?‘()l?y %‘FFSSlg%ﬁlﬁegQ’é?%GW‘ﬁzlﬁga?g‘?r_(% ) fac |Sﬁ'§ confi gur ed
to cal cul gheBoyenAiH &ﬁa@?sgﬁ H%%%l@d tHfieth NAHAGRLd Aok RRIBLIMRA (P4 sai d

g 5
signal pertornmance 1 dentifier _
. being configured to calculate a weighted average value of the indications received by said

signal performance identifier (28); and

a connector authorizer (38) adapted to receive an indication of calculations made
by said rate of change calculator (42) and said average calculator (34), said connector
authorizer (38) configured selectably to authorize connection of the mobile station (10) to
the communication network responsive to the rate of change being beyond a selected

threshold and the weighted average value being beyond a selected level.

2. The apparatus (24) of claim 1 wherein the indication received by said signal
performance metric identifier (28) comprises indications of the receive signal transmitted

by the communication network during a plurality of time periods.

3. The apparatus (24) of claim 2 wherein the indications comprise an indication of

the receive signal for each of the plurality of time periods.



a connector authorizer (38) adapted to receive an indication of

cal cul ations nade by said rate of change cal cul ator (42) and said average
cal cul ator (34), said connector authorizer (38) configured selectably to
aut hori ze connection of the nobile station (10) to the conmunication
network responsive to the rate of change bei ng beyond a selected threshold
and the wei ghted average value being b §ond a selected level. 2. The
apparatus (24) of claim1 wherein the indication received by said signal

performance nefric identifier (28 onpri.ses indications, qf the.receive
Cnal |t r s CheaPPAR 48) Ebiidhs SHEDh R Bk e iodp PRIy of ¢ i e
periods.  3yccdRBARRAPG IS ahd bhein bk 8l dthge VMG @1@1115»[9&1)}, aeli eadh@ns conpri se
an indication of the receive signal for each of the plurality of tine

peri ods. g¢fculdtor 3@ islmsed aparsindiRatjonsfrecsiveidrhy3aidrignal perforanaprematricc y of tine
peri ods cojmpl.kSe,,successiye tinme.periods and rei.n t.he average val ue

Pal cul at By SR e iR b 78 p3 s B RS aro R BdFadhe

recei ved by said signal performance netric identifier (28) during a

sel ected nunber of time periods of the plurality of tinme periods. 5. The
appar at us5{ 24) The¢ apnazitns G4nakelainh3 thercir heayerage velae salpdated b daidy sai d

average calcul ator.(3 0 i g Al i C average. 6. The apparatus
(24) of cft‘éﬁr?‘ﬁefag%%a&%ri b4g%qq%;r}sg§§n%?}h%ﬁg%g{e;&%%ﬁ'cul ator (42) is further
adapted to calculate the rate of change for each indication received by

said signal performance netric identifier (28)_ during a selected nunber of
time peribds ofhe ppparaips24) pt glaigy 2 whereinead gie of ghange,ealailalar (2 & WH I of
claim®6 ' t I : i al cul at or
(42) 1 o cApofidloicaplatf B GPARAR: P eioll AlRMIGH BEVH b BARERREE, T3 2L ons
recei ved pérfaaiadcsngnilidgeifieo (28 dogngeseieded dembérfdfeime RB)odabf deccessi ve
time periodi_of the sel ected nunber of tinme periods of the plurality of
time periB](’)‘éqlt-‘Sﬁt'Pﬁépﬁlﬁﬂﬁ"r atus (24) of claim6 wherein the selected
threshol d conprises a positive value and wherein the selected | evel beyond
whi ch the average value required by said connector authorizer (38) to

aut hor i ze7.connébe¢ amparates {24 ofdaimu b vdetdintheratewd change eaisplagddyaaid east a

[n hp Ie gﬁg} ldc.}@é]gvel %ﬁ%lé%}%?)g ﬁfQB ﬁ%{rzaﬁléulfgteé g}?’ hetgxtmi%;nagj C[I}f:el're\lllwge%rig Iverz.zllutesh St the | ect ed

indications received at said signal performance metric identifier (28) at successive time

periods of the selected number of time periods of the plurality of time periods.

8. The apparatus (24) of claim 6 wherein the selected threshold comprises a positive
value and wherein the selected level beyond which the average value required by said
connector authorizer (38) to authorize connection to the communication network

comprises at least a minimum level.

9. The apparatus (24) of claim 1 wherein the selected threshold beyond which the
rate of change is required by said connector authorizer (38) to authorize connection of the

mobile station (10) to the communication network comprises a positive value.

10.  The apparatus (24) of claim I wherein the indication of the receive signal to which
said signal performance metric identifier (28) is adapted to receive comprises a signal

quality indicia.



rate of change is required by said connector authorizer (38) to authorize
connection of the nobile station (10) to the comruni cati on network
conprises a positive value. 10. The apparatus (24) of claim1l wherein the
i ndi cation of the receive signal to which said signal performance netric
identifier (28) is adapted to receive conprises a signal quality indicia.
14 11. A nethod (82) for selectably abthori zi ng connection of a nobile
station (10) to a conmunication network, said nethod conprising the
operations, of. receiyi indi cationg of.a receive siqgnal, transnjtted by
communi cat}-on ﬁé’f’?ﬁg‘?cﬁgagfﬂris%c%{ﬂylaél Zﬁlgfciopg?wf’f‘r?iag?eoi’lﬂS&{aggﬁﬂ 'A% ng
rates of ghangicRfon RANVEGRKEH@ieMdILonipRSin M Sttt of:ecei ved during said
receiving; calculating a weighted average val ues of the indications
recei ved duri mgesising indiesising ofig recetvelsignpl transmitiedl byagdnamynipatiangteork
respectiv V}I@I{fg?t {lSﬁi gped t hereto; and authorizing the connection of the
nobi | e st 9t Gt heSEOMHPET St i on network responsive to the rate of
change bei ng bgyansing raek 6ttipsgt bf Rphakbriatditofithe indiagbhedceiavedaie val ue
bei ng beyond a sel ected |evel 588). 12. The method (82) of claim 1l wherein
t he i ndi ceid weeivoR: t he receive signal conprise signal quality
measurement s. .%a%éul&&%ar@éigﬁtgd(ag& Q&alﬁésadf%é‘i}idm&&?s' Redif& cﬁﬂn%(\s‘éﬁd criteria
conprises positive rates -0 chan%e.

receiving, each of the indications having a respective weight assigned thereto; and

authorizing the connection of the mobile station to the communication network
responsive to the rate of change being beyond a selected threshold and the weighted

average value being beyond a selected level (38).

12.  The method (82) of claim 11 wherein the indications of the receive signal

comprise signal quality measurements.

13.  The method (82) of claim 11 wherein the selected criteria comprises positive rates

of change.



