1 APPARATUS, AND ASSOCI ATED METHOD, FOR PROVI DI NG NETWORK SELECTI ON
MANAGEMENT | N A RADI O COMMUNI CATI ON SYSTEM [ 0001] The present

i nvention relates generally to nobile-network attachment operations by
which a nobile station is attached in comruni cati on connectivity with a
comuni cati on network. Mre particularly, the present invention relates to
an apparatus, and an associ ated nethod, ¥or selecting whether to permt
attachnment of a nobile station to a comuni cati on network in an environment
that exhibits uncerta| n rad| o frequency characteristics. [ 0002]
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comuni cation systems. That is to say, a nobile station operable in a
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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
provides 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 Ix 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



2 communi cations are available with the prior-generation communication
system but not with the successor-generation system then comuni cations
are effectuable with the prior-generation systemdue to the backward
conpatibility of the nobile station. [ 0005] The coverage areas of the
communi cation networks of different comuni cation systens, such as
prior-generation and successor-generati ¢h comuni cati on systens of the sane
technol ogy types, are regularly overlaid, or partially overlaid, upon one
another. A nobile station, _as a result, is sonetines positioned at a

| ocati on wéarhiognicaEons avegvagebla matishe priesgensratiop cemapinigation aystem baysetens,
permttin Clli 0 A i.ch t i .

Cormuni car TR "5 s edrTasBralRE Syam b oo Rors e SR BE Fih e

mobi |'i ty ofridrigensmtibh Syskdnd ue tht beckveld bempitiiiigrofilse mubikesud. | y

reposi tionabl e el sewhere, such as at a | ocation enconpassed by the coverage
area of the netiR9PRETes cayernee pesas af thwﬁrmurwat@wﬁm’ﬂ%ﬁ diffeeptt ens.

Addi ti onal : r r ; I .area, is not
const ant, ‘lbdui?rflallu%%%logla%,gﬁfng’ 5@2? Fggﬁqé E@S%é‘%ﬁé"h@ lsg%g%fayg.&g&j&%di o frequency
condi t i onsconfuaiicatin syttems of thecawe tedokipg aypes, &e neguldriysovedhill bepartigllyas

cel |l breathing, [ 0Q06] Selection of which comupication system

t hr ough whi¥eHaide UpSheRFANCHICE At%b@r%%t@,n» B IFSHILEE somefimesRasHoRed 814 upon

the | ocatigp.ffh &#fn mdggra%&t chQPF ti ' Méﬂe%oﬂ{mm&tfoﬁg%rﬁe&lg,?éﬁﬁﬂﬁﬂg .

characteristics assocl at t he avail abl e communi cati on stens i s
required. debpstvetq bqmedd ciiavil Whiokhvdrthe inailableicomnuinatation sysemotiroughned cl ose
to a boundayry, area at whi ch the cel] breathi effects are nost .noticeabl e,
e sel ect Wkt 57 Satptniiiiea fitntu Gt moR st gh heietifestr B e A Liie Slaten

par ti cul arjk yuskchbdn@yltposfoniblc Rt iREREGRERY a¥idehidPelPBlDasiRl BFiheoO N
generally do not adéquately take into account the uncertainty associated
with the reaerage agoétheynetwokanhia diffsror nuothdt of emsmusicatiangysigniscat i on

t 0007]. An i d f Ki | ection of, whet t it
e RO, APV AU 1o SO AR, R Ml o Pt
requi red. instead, i @2{38]e, ddpehdedtipbh @Y., @lid féfichacé@idaivnd. Satlovaration in

related to comunications in a radi o communi cati on systemthat the
si gni f i carfovenape aige desametisresirpisrrgd esesgell bigathingon have evol ved. 3

[0006] Selection of which communication system through which to communicate,
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] It 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.



Brief Description of the Draw ngs [0009] Figure 1 illustrates a
functional block diagramof a conmunication systemin which an enbodi nent
of the present invention is operable. [0010] Figure 2 illustrates a
representation of coverage areas of a set of comrunication systens with
whi ch a nobil e station operable pursuant to an enbodi nent of the present

I nvention is sel ectably capabl e of commmni cati ng. [0011] Figure 3
illustrates a nmessage sequence di agramrepresentative of signaling
generated during operation of the conmunication systemshown in Figure 1.
[0012] Figure 4 illustrates BriekDestijitionvefdhe$rawingsst i ng the met hod of
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[0012] Figure 4 illustrates a method ﬂow diagram hstmg the method of operation

of an embodiment of the present invention.

Detailed Description

[0013] 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 embediment 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



[0016] In . one aspect of the present invention, selection of a conmunication
systemin the presence of high uncertainty of radio frequency
characteristics is managed. Radi o frequency nmeasurenents are accunul at ed,
and the degree of uncertainty of the radio frequency characteristics is
gquantified. Then, a decision threshold is created based upon the quantified
uncertainty characteristics. [001%#] 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
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per f or manchameterifticsat successive |ine periods during which the signals are
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time periaods. The average value is, for instance, an ari hHEr‘I'i C nmean or a
wei ght ed 2epeafpgming 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 is, 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.



[0021] In another aspect of the present invention, the neasured val ues and
rates of change thereof are analyzed to sel ect whether to authorize
connection of a nobile station to the comuni cation system from which the
nmoni tored signals are broadcast. The authorization is granted only if the
measured val ues are of selected characteristics. The val ues nust, for

i nstance, exhibit an average value that 5is at |east as great as a sel ected
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[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



configured selectably to authorize connection of the nobile station to the
communi cati on network responsive to the rate of change being beyond a

sel ected threshol d. [0025] Turning first to Figure 1, a nobile
station 10 is operable to connect in conmunication connectivity with a

sel ected communi cation system of which portions of the networks of two
communi cati on systens, system 12 and sy§tem 14, are represented in the
figure. In the exenplary inplenentation, the nobile station forns a
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i npl enentations, elenents of the apparatus are enbodi ed el sewhere, e.g., at




8 [ 0029] The apparatus includes a signal performance netric
identifier 28 that is provided, here by way of the line, 32 with

i ndi cations of signals received at the nobile station. The signals of
interest conprise, e.g., control signals broadcast by the conmunication
systens. The signals are nonitored, in conventional manner, during
operation of the nobile station, such ag by tuning to code-division
channel s associated with the networks of the conmunication systens. The
signal performance netric identifier identifies a performance netyric
associ at edystemH 4timprefeseed; avercamgyaicatiqns wigh e dtAMA hesystsm d2nBybal thet ri ¢
fornms an R 2 Ve.. S| e | Rk el ve signal, a-
receive sicgﬁg&%%ﬁ#%@lt?%%a I o%lgﬁg)h%\yétggf e.g. ?)B%rr’ g%ﬂaggﬁo%ﬁgﬁe%r

pr obabi | i kexhibBEPwhemtheansbikrstdtioniin pesifiaredmt,cor (cldsk Yo, radionadargof diehmverage
communi cation performance . indicia  In the exenplary i [%%errent ation, the

si gnal perFe b eomBIRICRiqn fysteny |4 comgumigatippsarg bigtier plregtuateddismgithe, mance

netric re d i : j i s the
iys,@ge&% " cBRAARRMNNE cBM{ﬁoﬁs“&rﬁﬁﬂ%'EVE@%ggt&M gbe

val ues, such as at other storage el enent (not sep rately
shown) .  commind@86h effhes lirait thesusefiduetss 6f BY D) cédmmupitatignstihepitelefthe f i er are

provided to average cal cul ator 34. The average .cal cul ator, cal cul ates
aver age vé}gﬁ'@a‘l&?é’r@?‘? ‘iaé‘?‘ 8@?@’&“Wﬂﬂ%¥at‘?§fth? ieP F‘B‘iﬂé",eref’b {:BIFlmuéﬂFag%r age
val ue t hergfdidBhs, hBwene, ArFRbESRIY, RhitRblarlyREosB SR 30Feri@ 416a &N Bo-

arithmetic average. In another inplenentation, the average value is a
wei ght ed aekedagpdl, breighieg carsieg the radioi frdquemen ¢haraciesispesond apaunwyicatipps witht he

line 36 tg weight,. for instance, certain of the yalues that.are, heing
aver aged ?IFFe‘f‘oé'g'B FHER SYTRe W&Fyaggm\‘?@?‘ﬁ%?‘gﬁlﬁi@am a|%‘(ﬁ“a"t"%e&’,‘h? IsmB?%vi ded to
a connect QfatigH i\kticZ e ddio frequencyl dMaiitlerikies thatedBsutOds d Rsulpard QiEapiivR
netric identified by the identifier are also provided to a change rate

cal cul at oto aimngghdndheheyethe mabile station aneies.che shangedn theqadip fregyersty change of

t he val ues,_The .r.at f _chan .ne t A ﬁﬁﬁ-' i t he val ues.
In one i nﬁ}"gﬁ%ﬁ?% |S§’?; c 81{“ g'mggﬁglé ggédl{é‘ﬁlasn"g@l g{reé:%ca cu+a\£1?}e13¥§§m%? m ng

di f f er encegsdeptivie eneidnansrelsipgificmachingel Stlettivn sfuglebaity pertnitmitqohiens!.
Once cal cul ated, the rates _of change are provi gﬂ?d to the connector ,

aut hor i zeftheagobile statiory i9dho EVENA sysiimelt BTgrnsELlyy & padispiak camppuaication ¢ o
it th i L OR: - i i t
perm Sydah! iﬁ%oﬁl%ﬁ%w&fﬁaupﬁgegﬁg @ﬁﬁ&&a]g@ %)ﬁth%'i‘é‘dﬁ?ﬂé’gﬂégig ation system

responsive’to the values provi ereto e averag cul ator and the
change r athamaetedsticat or. I n various inplenentations, the authorization is

further depend n other criter.ia, ,including conventional .criteria.
Aut hor i zat !OonsTgﬁt’%ﬂP@&dnmgt%m&dﬁﬁaﬁgﬁa@muﬁngﬂb@“?@ ﬁézg’r f8cei ver
ci rcui tryenARdiméht bP@ielpiéRaM e, rT%ﬁaipEﬁraﬁéﬁﬁa&laé@s ﬁﬁ@n%iggﬁh%yﬁ%s ed to be

operated in manners to'carry out the authorization provi by the
connect or selattivay, theegby 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, ¢.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.



[0033] In the exenplary inplenentation, the connector authorizer authorizes
attachnment of the nobile station to the comunication system when the
average value is beyond a selected threshold and the rates of change are
positive. [0034] That is to say, in operation of an exenplary

enbodi nent, N nmeasurenments are accunulated at fixed intervals. The
measurenents permt metrics of radio fréquency performance to be identified
of signals received at the nobile station, here of a neighboring system

the system 14. Upon the accunul ation of he N neasurepents,_ and for each
rreasurerrent per08¢h Hrapppraiys ingludes,g @forg\an%%ﬁ}cégﬁﬁtfbﬁggéh%%cessed

First, gEVﬁQJ'%Her)p\?!a eacﬁg 568 PWEHR ARt AE &?@E&vé@aﬁ?&%‘a?g Then,

theflrst errvdatrve-o medsurenent 1s conp
Aut hor i zatstadion! The Gippakiof Mttlesttdompsips tecgm acmtrpbmgnals babadedsyby thet he conput ed
average is greater than or ﬁﬁual to a thres qoId | evel. and al so.the first

deri vat i vEOBINYIHEAtion S¥3iFBfre NS Signaly Ae meRpitorsd. it FytvRRt ARSI ¢ r st
measur ene%%etaﬁoﬂ%? e 90116Tslﬂétﬁ)ne Wa@% &l!l}ﬁfl H&dé%ﬁ%l‘bﬁ'cﬁﬁ%eiseéé%clé%a h

respect t e radi o frequency c arac eri s I cs has dimnished to a degree
wher e a r etigh iheeleywirkgbf the kemntinositiex stens. HHte dgel putfoinmense atelran shal | be

o SR PRSI SR GRS L i Sy PR o201,
FIFL L. SRS B AR e 4 N St anart 2
the receive signal, a receive signal quality indication derived, e.g., from a bit error

probability (BEP), a carrier-to-interference (C/I) ratio, or other communication
performance indicia. In the exemplary implementation, the signal performance metric
identifier identifies a value of the performance metric repeatedly during successive time
intervals and accumulates the values, such as at a buffer or other storage element (not
separately shown).

[0030] The values identified or formed by the identifier are provided to an
average calculator 34. The average calculator calculates average values, over a selected
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



{Ndm > OGA vdm _TD :TRUE 1=1dm _,dm _, Were: S =Selection paraneter of
alternate system Boolean tT2 = Average of all received neasurenents in

wi ndow of N measurenents w, =Weight assigned to neasurenent at position "i"
= Val ue of neasurenent at position "i" 10
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the transmit and receive parts 16 and 18 are caused to be operated in manners to carry out
the authorization provided by the connector authorizer.

[0033] In the exemplary implementation, the connector authorizer authorizes
attachment of the mobile station to the communication system when the average value is
beyond a selected threshold and the rates of change are positive.

{0034] That is to say, in operation of an exemplary embodiment, N measurements
are accumulated at fixed intervals. The measurements permit metrics of radio frequency
performance to be identified of signals received at the mobile station, here of a
neighboring system, the system 14. Upon the accumulation of the N measurements, and
for each measurement period thereafter, the window(s) of measurements are processed.
First, an arithmetic or weighted average of measurements is computed. Then, the first
derivative of each measurement is computed.

[0035] Authorization to connect with the system is permitted only if the computed
average is greater than or equal to a threshold level and also the first derivative of the
measurements within the sliding window, less the first measurement is positive. This
ensures that the uncertainty level with respect to the radio frequency characteristics has
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:

~ y dm,
S={ﬁ=Zwim,.2Ts/\V £ >0:TRUE
i=1 dm,

Alternatively:
dm,

>T, : TRUE

=l ™, dm,

S={W=Zw,.m,.2TS /\Vji>0/\v

Where:

A

S =Selection parameter of alternate system: Boolean

m = Average of all received measurements in window of N measurements

[158-1]

w, = Weight assigned to measurement at position “i

€3
1

m, =Value of measurement at position



T, = Threshold of average for selection of alternate system TD = Threshol d
of derivative for selection of alternate system [0037] Figure 2
illustrates a representation, shown generally at 52, of exenplary coverage
areas of the networks of the comuni cation systens 12 and 14, shown in
Figure 1. The coverage areas partially overlap. And, the cell-breathing
effect, evident nost significantly at tHe boundaries of the coverage areas
are shown, represented by the dashed lines and solid lines, and the

di fferences 54 therebetween. . [0038] An exenplary path of travel of

t he nobi | &, stEhreshald of aversge Senrselegtiony of dleerpateigysggn | nitially, the nobile
station is in the area of solid coverage of the network of the CDVA | X
syst em 12.7,Fh&hreslnld ef derimative forselgction pbdltorepte sy st em 12 when
so-positioned. 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
characteri sti c§od39§ rp?gire 1 BudER ol rRpRsétatfon! G genlrallly at 89, SradbMplaghannel
conditions, user nmobiTity, and iInstantaneous cell brea?hlng. When

S0- posi t i eoedtagd dreasmdlihe retwoeksi afithd sorumanhicatidnugyisienmsd 2sapd s sheivereini Riguste f

with the system and, | he senc f operati.on of an. odi pent of
the pr osert THRGEREHASFUAEbARNeTE AT TSR Bhiph e oy gitsl"™
repeat edl ¥iontMahRPHt ha ¥siMEirie0 6 OMRIcBU e3¢ SesSart Shdvl, REpraédnesd I5oMBUAiLeat ed
during operation of the system 12. And, subsequently, the nobile station

ent ers i nflines #rul sodidilhes and itheydiffgrangeoi4 tineebstpgerm 14. The nobile station

attaches to th tem12 as |ift i r riyateness
of the radio f LTS ESRuRy o Qrar e R SEBA Brrebl e RO PR
syst em 1456, itially, GRSRbbildstetighisan eicdreo6f fidanveapodi tie nttvalik bhthepr esent
invention, the nobile station dges not_attenpt to becone attached to the

syst em 14 G bhwvsiesbl 1-eThe mrobBp sigiop satierkdda the systea b4 whempo- The o
per I or MnG.iiEhdd iRty HORBbic ok RIS ffty RECHAOR ARG D] DI ¢
positive ates of ancbe, )r'eqwre 0 permt attachment of the nobile

st ati on t of tHemcEVOIR FYisd BYDAsystene 1 40Bhiie fsdqatnaycharcersticatherebtwe ar ea of

solid coverage.of the EVDO s em . the perf.ormance tric changes, and the
at t achnmenUneRTtAinas wavlitsé-%t%@éwgtcbm?é%@?@m &i?fif%%%ﬂévnﬂdtle antaneous

[ 0040] Fi guii Greamtihg. “%‘h@ﬁ’g‘?- oatiﬁﬁéml{bﬁﬁow@itﬁwgg '%.hmqel iR @fsyRRREALE On Of

the nobile station 10. , Initrally, the nobile stati'on is attached in

conmmuni catiselfiwithrthe EVDO system aod,dn tleatisyndelnd operatikn 6flan einbéedimieat of the

communi ¢ a&)ire%QntSi \Sretn ircr)]n,l f%lls EQ& tg%?tiaclzﬂ%g&t% ithoensyst:lc'l:‘l'n 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 to the system 14 when the mobile station is
positioned at the area 58. The performance metrics do not exhibit the required average
values 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



nmoni tors signals broadcast by the communication system 14. Signal
performance netrics are identified by neasurenent of the signals broadcast
by the system 14 during a plurality of time periods. Performance netrics of
the signal are identified, here indicated by the block 68 val ues of which
are averaged and rates of change thereof are cal cul ated, indicated by the
bl ocks 72 and 74. If both the rates of thange are positive and the average
val ues are greater than a selected threshold, authorization is granted,

i ndi cated by the block 76 for the nobile station to becone attached to the
comuni catmemntosysgets Wréadcasichy thh eomohinicatist ayston 18e Stgmabpafdramhedmetrics

i ndi cated by. the.block 76, with_.the. system 14. 0041] .Figure 4
11 st 1ot e eREIRU Treamen PtE e brgurastdy e s 14 e dahvaliivve o
the et oG GincRRLA | At e AEBRIbIERL) Bl hE%IHERANerd FURAIALE tmahe

method is for selectably authorizing connection of a nobile stati'on to a

comuni cabilask G8etaluss kf which are ayayad]andirates of ehwagathersndiavcatabaiildigd,t he bl ock

84, a plural.it f . radi Lnk asur nts, ar ccunul at ed at | ected tine
i er val & i B s s 26 P PG TR TP B1eS ok cBREC PRt e A TF BEHa8a1 o

l'i nk meas yaREE BleSrédid (REPE SA&REH threshold, aliB8AAiohhesRafel SindicaRd byihd ndi cat ed
by the block 88, the connection to the comruni cation network is authorized

if the nmekbgkelbdnr heantiloviativnlte beesineatiached @ the communjcgtigu3yssyn bét t er
menaging 4o Fad Sl FHNEIRY HRCSELALT N EPEHE LAl LORHELEIRYE. 3 to
e s ache [

whet her to pérmt a no ation to’becone td a co ion

net wor k. [000045durd hellitewsautcttes todih@am, eievindenprattyer 82d exanpl es
for inplenenti n%ft he 1 nvention, and the scope of the invention should not
necessari Fpressniativg pEdepyethord of epemtiongfiagembpdunet gf thegesenkingprtinan(The

I nvention .ig, gk if&esglegﬁbfmtﬁ&kéim&ﬁe%cﬁi 8B motkife station to a communication
network.

[0042] First, and as indicated by the block 84, a plurality of radio link
measurements are accumulated at selected time intervals. Then, and as indicated by the
block 86, the plurality of radio link measurements are processed.

[0043] Thereafter, and as indicated by the block 88, the connection to the
communication 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
inventio.n, 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.



CLAI Ms: 1. Apparatus (24) for a nobile station (10) selectably.
connectabl e in conmuni cation connectivity with a comruni cati on network,

sai d apparatus (24) including: a signal performance netric identifier
(28) adapted to receive an indication of a receive signal transmtted by
t he communi cation network during at least a first tinme period; arate

of change cal cul ator (42) adapted to receive a representation of the

i ndi cation received by said signal performance netric identifier (28), said
rate of change cal culator (42) configyhed to calculate a rate of change of
the representation; an average calculator (34) adapted to receive

val ues representative of the indications received by said signal
performance netric identifier (28)’C§§; of said indications having a
respective wei ght assigned thereto, ai d average cal cul ator (34) being
configured to cal cul ate a wei ghted average val ue of the indications

recei ved by said signal performance identifier (28\2}'; and . a connector
aut hori zer (38) adappaatus 4 dercd mabilgstation; (@ selsrtably connectabltifons nade by

said rat : [ r ., said
connect o?oé&u%%??%(ﬁ&?é%&tggﬁﬁ %‘ﬂ“ﬁrﬁ‘?‘{s’e t%?tngtg%g’tsgﬂ:dtﬁ?%gﬂgg%)g%crl#\ec ‘i on of
the nobil e st atsignal fetdymarme nivéricdemtifivr (28)iadsptedktomesdiveranspdingtioneofiao t he rate
of change bei ng beyond. elected threshald a .he j . r val ue
bei g boyoteakoal Bty e teimlb AR B AR e ELPORRE GBUBLAGE |

wher ei n the i gdieaf bidngs eQilmee(4Ry adupted 16 k@bt apeprésnEa of the trdiation
identifier (28) conprises indications of the recejve s;gﬁnal t smtted by
t he commisfetvad ibyraidsignalperigrmancg metnt Wentifier (28 saf ’ﬁ‘Eﬁcﬁj prgggaleulator 3 - e

e o Rl AR cablgepuage e an o on o

an average calculator (34) adapted to receive values representative of the

indications received by said signal performance metric identifier (28), each of said

indications having a respective weight assigned thereto, and said average calculator (34)

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.



13 4. The apparatus (24) of claim3 wherein the plurality of tine
periods conprise successive tine periods and wherein the average val ue
cal cul ated by said average cal cul ator (34) is based upon indications
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 apparatus (24) of claim3 wherein the average val ue cal cul ated by said
average cal cul ator (34) conprises an arithnetic average. 6. The

apparatus (24) of claim2 wherein saidsrate of change cal cul ator (42) is
further adapted to calculate the rate of change for each indication
recei ved by said signal performance netric identifier (28) during a

sel ected nunber of.tine ri .1 | ural i i i,0ds. 7.
The appar at usg( 24) Tht a@ﬁagﬁ?ﬁ@mﬁ%ﬁn&eﬁe e‘rngéée'g%?a% h%f‘r%%ﬁe B8R at ed by said
change cab@ptiad ptcesdig tims peiddsihainddrelythd avatgd vilwegcatlivfdieey ipnwekavieragyal ues

of the indicatiogns recejved at said sign L performance netric jdentifier
(28) at Suewlaes (37 ishagsed yran ingications faceived Preald HEpl REEPIANCE MEBICer i ods of

the plur gddnlivieQh s} dutRigR&EIcOLd number of tinf pclid8s SRREpRtRY 62fhe Périddsai M 6
wherein the selected Fhreshold conprises a positive value and wherein the

sel ected | evel beyond which the average val ue required by said connector

aut horizer (38) to i i e @gq i i Kk

conpri ses at éastng%#h%aﬁ%Siz%)g%%ﬁﬁl ?@hér&ng&e af’%g apgglﬁég%@ f: Q%&%P claim1l
wher ei n ah@agedabataest B4y @alpviset deydmdetidrvelage.he rate of change is required
by said connector authorizer (38) to authorize connection of the nobile

station (10) to the comuni cati on network conprises a positive value. 14
6. The apparatus (24) of claim 2 wherein said rate of change calculator (42) is

further adapted to calculate the rate of change for each indication received by said signal
performance metric identifier (28) during a selected number of time periods of the plurality

of time periods.

7. The apparatus (24) of claim 6 wherein the rate of change calculated by said
change calculator (42) is calculated by determining differences in values of the 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 claim1 wherein the indication of the receive
signal to which said signal performance netric identifier (28) is adapted
to receive conprises a signal quality indicia 11. A method (82) for
sel ectably authorizing connection of a nobile station (10) to a

communi cation network, said nmethod including the operations of:

receiving indications of a receive signal transmtted by comuni cation

network during at least a first tinme period; cal cul ating rates of
change of representations of the indigations received during said
receiving; cal cul ating a wei ghted average val ue of the indications

recei ved during said receiving, each of the indications having a respective

wei ght assign thepeto; an .aut hor i.zi.ng. -CO i nobi | e
station to th 8‘co %ﬂ%ﬁFﬁﬁﬁzﬁﬁﬁﬁﬁ?ﬁF#%s%%éégggaggﬂﬁngﬁg%ﬁgg g%ﬁ%%ge bei ng
beyond a widhesiddstanp@fdiphanceanélrit ientifiergD8)Eid adapesdatg ecoehlewempeisasg beyond a
selected level. . .. 12. The method (82) of claim 11l wherein the

i ndi cat i siggalgualitydndigidej ve signal conprise signal quality measurenents.

13. The method (82) of claim 11 wherein authorizing the connection of the
mobil e station to the communi cation network is responsive to the rates of
change bei ng pbsit Avecthed &2) &fr sclheta)s authorizing connection of a mobile station

(10) to a communication network, said method including the operations of:

receiving indications of a receive signal transmitted by communication network
during at least a first time period;

calculating rates of change of representations of the indications received during
said receiving;

calculating a weighted average value of the indications received during said
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.

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 authorizing the connection of the
mobile station to the communication network is responsive to the rates of change being

positive rates of change.



