WO 2005/ 067335 PCT/ CA2004/ 000287 APPARATUS, AND ASSCOCI ATED METHOD, FOR
FACI LI TATI NG SELECTI ON BY A MOBI LE NODE OF A NETWORK THROUGH WHI CH TO
COVMUNI CATE USI NG A HI ERARCHI CAL SELECTI ON PROCESS Technical Field The
present invention relates generally to a mainmer by which to facilitate

sel ection, ay@sm@hisl e node, of a wireless |ocal area netwopkoloW6N) or
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20 The use of noderh commruni cati on systems through which to comunicate is

a necessapycespect of nodern society. Many different communication

services are reg ai; Oieilgtgclg yated by AR fiemenhodiBehsiet Opedf aat uat e
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separate lists identify networks using separate selection criteria.  When communications

are to be effectuated by the mobile node, determinations of with which network through
which to attenipt to communicate are made by accessing the lists in sequence. If
15  communications can be effectuated with a network indicated on a first-accessed list,
subsequent Hists need not be accessed. Thereby, the lists define a hierarchy of networks

that permits the hierarchical selection process to be performed.

Backeround Art

20 The use of modern communication systems through which to communicate is a
necessary aspect of modern society. Many different communication services are regularly
effectuated by many different users to effectuate many different types of communication
services. Many essential, as well as many other, services are predicated upon the ready
availability of, and ready access to, communication systems.

25 As advancements in communication technologies continue, additional
communication services, as well as improvements to existing communication services,
shall likely become available.  Generally, the advancements in communication

technologies provide manners by which to communicate data, communicated to effectuate
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efficient manners, or at higher data coormnm cation rates, or in manners
that better provide for successful delivery of data to a receiving station
in spite of adverse comuni cation conditions. The use of digital
communi cat i gup behfsgues, for instance, has been nade passidd:60103285 a
result of technol ogical advancenents in conmunication technol ogi es. Many
nodem connnuni cation systens utilize digital comunication techniques. The
use of digital comunication techniques provides various advantages. By
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with a base 20 transceiver station in whose cell that the portable

communil at PBEWdthraHomenhaxred GrammugKal ofrwHe 2aMbHs are ef f ect uat ed.
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So-cal | ed i Fﬁ-&g%g t@hs. 25 networks, private networks, and W.ANs
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transceiver stations. The base tramsceiver stations each define cells, and portable
communication stations, carried by users, are generally able to communicate with a base
20  (ransceiver station in whose cell that the portable communication station is positioned
when communications are effectuated.

Several eanalogous types of wireless communication systems have been
implemented, and others have been proposed, to encompass limited areas, for example,
arcas encompassed by a business office or building structure. So-called micro-cellular

25 networks, private networks, and WLANs (Wireless Local Area Networks) are
representative of radio communication systems that are operable, at least in various
aspects, in manners analogous to operation of a cellular communication system.
Additionally, communication systems that utilize ad hoc networks, i.e., do not utilize a
fixed network, are also utilized or undergoing development.

30 Wireless local area networks are, in some respects, technological extensions of
conventional local area networks, That is to say, both conventional local area networks

and wireless local area networks generally provide for the communication of packet-



conventional |ocal area networks. That is to say, both conventional |ocal
area networks and wireless |ocal area networks generally provide for the
comuni cati on of packet- 2 WD 2005/067335 pCT/ CA2004/ 000287 formatted
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monitor selected frequencies within the allocated frequency bands to detect a wireless

local area network within communication range of the mobile node. Access poinls, or

20 other devices, of a wireless local area network broadcast signals to alert mobile nodes of

the wireless local area networks of which the access points, or other devices, form
portions.

While a plurality of WLANs might be available to a mobile node when the mobile

node is positioned at a particular location, there is generally a preference to attenipt to

25 communicate by way of a certain WLAN or certain WLANs of the available WLANs.

The WLANs are identified by SSIDs (Service Set Identifiers). An SSID is not necessarily

unique to a particular WLAN. For instance, a plurality of WLANSs operated by a single

operator are sometimes identified by a single SSID. Different ones of the WLANs

operated by the single operator might be located at widely disparate locations. The

30 relative preference of a mobile node to commuwmnicate with & WLAN, identified by an

SSID, might well be dependent upon the location at which the mobile node is positioned

when communications are to be effectnated. When the mobile node is positioned in one
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prioritization of networks rou e ‘nobil e node attenpts to
communi cate is provided. The hierarchical selection process nmakes use of a

pIuraIHgy fﬁchkﬁﬁ§ﬁtﬁﬁﬁﬂm§@$eCtably containing entries identifying 25
net wor Ks e node is permtted to attenpt to conmunicate,
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area nelworls, or oiher radio network, through which to communicate.
Through operation of an embodiment of the present invention, a manner is
20 provided by which to select an available wireless local area network (WLAN) or other
radio network through which to attempt to communicate using an hierarchical selection
process. Through the hierarchical selection process, a prioritization of networks through
which the mobile node attempts to communicate is provided. The hierarchical selection
process makes use of a plurality of lists, each selectably containing eniries identifying
25 networks with which the mobile node is permitted to attenipt to communicate.
The entries contained on the different ones of the lists identify, in sequential order,
identifiers that identify networks with which the mobile node is permitied to attempt fo
communicate. When communications are to be cffectuated by the mobile node, a
determination is made of the availability of WLANs, or other radio nelworks, at the
30 position at which the mobile node is located when the communications are to be

effectuated, Comparisons are made between the available networks and networks

identified on a first of the lists, If a2 match is noted, the mobile node attempts to



comuni cate. When communi cations are to be effectuated by the nobile node,
a determnation is nade of the availability of WLANs, or other radio
networks, at the 30 position at which the nobile node is | ocated when the
comuni cations are to be effectuated. Conparisons are nmade between the
avai | abl e naywefkssand networks identified on a first ofeqtdhecddosdgy I a
match is noted, the nobile node attenpts to 4 WO 2005/ 067335
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the other wire ess ocal area networks form less-preferred networks, with respect to the
20  mobile node, through which to communicate. In one embodiment of the present
inveniion, when the mobile node is positioned in an area encompassed by a wireless local
area network operated by the home network operator of the mobile node, the mobile node
first attempts to communicate by way of this wireless local area network. And, 1if
communications cannot be effectuated with this preferred wireless local area network,
25  communications are then attempted with a wireless local area network of the less-
preferred networks.

In another aspect of the present invention, the wireless local area networks are
operaied by different network operators. And, affiliations are maintained between
different ones of the network operators. The mobile node is also positionable in an area,

30 not encompassed by a wireless local area network operated by the home network operator,

but in which the area is encompassed by a wireless local area network operated by an

operator that maintains an affiliation with the home network operator of the mobile node.



preferred networks. In another aspect of the present invention, the
wireless |ocal area networks are operated by different network operators.
And, affiliations are maintained between different ones of the network
operators. The nobile node is also positionable in an area, 30 not
enconpassed by :@sm58l ess | ocal area network operated bypddeiengiget wor k
operator, but in which the area is enconpassed by a wireless |ocal area
network operated by an operator that maintains an affiliation with the
home network operator of the nobile node. 5 WO 2005/067335
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extracted from the signals, once detected by the mobile node, and the values are compared
with stored values confained on separate lists. A first list identifies the home network
20 associated with the mobile node as well as any other network that is considered to be the
home network of the mobile node, A second list identifies preferred networks, networks
preferred by the home network operator through which to conununicate when
communications are unable to be effectuated with a home network operated network. A
third list identifies networks of roaming, and other, pariners of the home network operator.
25  And, a fourth list identifies networks that are preferred by the user of the mobile node.
When communications are to be effectuated by the mobile node, the lists are
accessed 1 sequence to determine whether a network identified in the accessed list is a
aetwork in whose coverage area that the mobile node is positioned, If a match is found,
then the mobile node attempis to communicate with the matched network. Otherwise, a
30 subsequent list is accessed, and the procedure is repeated until a network is accessed and

communications are effectuated,



third list identifies networks of roam ng, and other, partners of the hone
network operator. 25 And, a fourth list identifies networks that are
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20 selection, if necessary, of networlks, if any, listed on both the first list and the available list.
A more complete appreciation of the present invention and the scope thereof can
be obtained from the accompanying drawings that are briefly summarized below, the
following detailed description of the presently-preferred embodiments of the present

invention, and the appended claims.

25
Bricf Description of the Drawings
Figure 1 illustrales a functional block diagram of an exemplary radio
conununication system in which a mobile nede of an embodiment of the present invention
is operable.
30 Figure 2 illustrates a representation of the lists that are created and maintained at

the mobile nede and used pursuant to operation of an embodiment of the present

invention.



foll owi ng detail ed description of the presently-preferred enbodi nents of
the present invention, and the appended clains. 25 Brief Description of
the Drawings Figure 1 illustrates a functional block diagram of an
exenplary radio comrunication systemin which a nobile node of an

enbodi ment a{obhespiesent invention is operable. 30 Fi gurecSobddhssgirates a
representation of the lists that are created and maintained at the nobile
node and used pursuant to operation of an enbodi nent of the present
invention. 7 WD 2005/ 067335 PC / CA2004/ 000287 Figure 3 illustrates a
partial processFigpar 3 dllustreiss atyepasieddupiosess. diteipt amrisessr ss@Isaen i diacran
operation . g I i Ok : it El ! Eand™BRi | €
node oper ag‘{p leéstl?;5 ﬁ%@‘%ﬁ?l&ﬁggfj’?e&4‘%¥fﬁ%§‘§“§€%§“ (ig)srtr(ielﬂtl %gg@? I]I%\?v@ %ilrgagr gl}n l'1sting
t he nmet hodnebidpsodsfopthbletetdiod 5 of operation of an enbodi nent of the
present inventign, Best Mde f LV -t i ing to
Figure 1, a radflgu%’omﬁtfl\égeastai 13%[1%%?\3ndnla%g%}g\lfh%hn&gﬁeelrng?ﬁl%g%{@ae? Qﬁgﬁg %E)eﬁlg)@ i des
for radso obspamioaal moasboimhdnt obibk pesarodesntiof whi ch the nobile node 12 is
10 representative. The nobile node is novable, positionable, at different
times, at different locations. In the exenplary inplenmentation, the nobile
node, as Wkit N&dPRE TadRsnOOubthe IeteMdioll part of the communication system

are operable geperally 1n conformty with the operatjng protacols

pronul gated in _ﬁﬁ%‘_ﬂﬂéé@ 13@%.@111(%)@ @?I&WW@@&%@F&&W@%.g@wﬁfyea't he
fol l owi ng gRskles B Qo aihmdesssi wieh exenPhady, OPehidh itenmobild hede 12 is
comuni cation system in 15 which the nobile node and portions of the

net wor RO pafPrespieitte Tharaepilnofoisgnpiable. posiienabins sitdidsent e odhiitis ek i on

systemis QRPAIAB! an A sUaart AnPbRBhiafi@din: nOOMITUMC WeD StRRMAEdsa For
exanpl e, the communi cation systemis alternately operable pursuant to the
| EEE 8021 1¢ayodrparionf the eavaayiention sysieint die preeiakensialatin epnfeahauity thethe
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20 of a pl he networks "14 ‘are Ined in ternms of
t he desi gnfflowns dekcriptihe sieditdsenibs edeatiplaydpbiptiothe! e bohwmuniot@nsgsteThis

net wor l1<5$ a\l;vﬁiogeﬁq!a r}gg;if%yncpdteh%rd lr)T(H'Bblllseof the network part operate pursuant to other

implementations, a communication system is operable pursuant to other radio

communication standards. For example, the communication system is alternately operable
pursuant to the IEEE $02.11(a) or (g) standards, or another communication standard.
The radio communication system includes a network part, here shown to be formed

20 of a plurality of networks 14. The networks 14 are defined in terms of the designations of
the networks defined by the mobile node 12. The networks are delined by other mobile
nodes in other manners, and the designations of the networks 14 shown in the figure
would correspondingly be altered if designated in the manners defined by such other
mobile nodes. And, the networks, and their interrelationships are exemplary only.

25 Here, the mobile node 12 is associated with a particular network forming the home
network 14-1 associated with the mobile node. The mobile node is, in the exemplary
implementation, a multi-mode device, operable in a cellular communication system as
well as a wireless local area network. In this exemplary embodiment, therefore, the home
network 14-1 defines a cellular network operated by a network operator. The network

30  operator also operates the network 14-2, a wireless local area network. The same

identifier is used to identify both of the networks 14-1 and 14-2.



nodes in other manners, and the designations of the networks 14 shown in
the figure would correspondingly be altered if designated in the manners
defined by such other nobile nodes. And, the networks, and their

interrel ationships are exenplary only. 25 Here, the nobile node 12 is

associ at ed W hooaopassti cul ar network form ng the honme qq{w2504;)402§7
associated with the nobile node. The nmobile node is, in the exenplary

i npl enentation, a nulti-node device, operable in a cel lul ar communi cation
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network 14-5, the network 14-5 forns a non-preferred netwo

Rel ati onshi ps, Reldieskiag 1&9%@@3@@@%@@1@3 aaﬂriéalﬁ@uﬁfiawrﬁlé“dﬂ%vw%é%etwor ks
14-3 and I %vxq et hﬁ Q%E\WQIc 144 6, vArelst e;l)@affsmls@%kw@kea AStNRLK

Anal ogousl y, ati onsh s, Indicated by the segnents 20, are mai n¥a| ned
by the opereqtionships, tlﬁe:atti:étbmh%eg@clﬂﬂ% anp trhingeameedriettpeiesat@delthamdwed 7. The
het wor %5 14115'\2§1t1f h§Q]e$Flél\‘1<sr ?Jl 855 %E 192 Tﬁé %@ﬁwoﬂ?ﬁ%% s’g‘r}:t \%h?l@gshlonﬁta%r k 14-8
is also represe 14-'8 ocal area

net wor k. Thewnet \mréqgmun&md{ &4-8 QI&QSG’B@DIBEﬂﬂtﬁdt dibn natmmelt hft B omaddni pwibless

L R SRR R
posi ti onednatvoik. | ocati on enconpassed by t he

As the exemplary network pottion of the communication system shown in Figure 1
20 indicates, the mobile node might well be positioned at a location encompassed by the
coverage areas of more than one wireless local area network., Depending upon the home
network associated with the mobile node, affiliations between the network operator of the
home network of the mobile node and the network operators of other networks, as well as
other criteria, effectuation of communications with one of the wireless local area network
25  is preferred over others of the wireless local area networks. The preference is location-
dependent, as noted previously. When the mobile node is positioned at a second location,
the order of preferences of wireless local area networks with which fo effectuate
communications might well differ in the order of preference when the mobile node is
positioned at the first location, Furthermore, the orders of preference are not static, but
30  rather are changeable, such as with changes in the affiliations between the different
network operators of the different networks. A single listing, or an unchanging listing, of

wireless local area networks that identifies, in order of preference, identities of wireless



coverage areas of nore than one wireless |ocal area network. Dependi ng upon
the hone network associated wth the nobile node, affiliations between the
network operator of the honme network of the nobile node and the network
operators of other networks, as well as other criteria, effectuation of
cor m uni cat ivp@sSsowhd7hzsone of the wireless | ocal area netqu%uﬁﬁmm@ppfeferred
over others of the wireless |ocal area networks. The preference is
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the mobil eisqglggsc\lll\gtenrr]c gP leeo 051{15% 1011 b;!:tbveecns ﬁ%nﬁgetlve part 28 and the storage element

20 permitting the downloading of the information to the storage element. The apparatus
further includes a selector 46, The selector accesses the storage entities and the listings
formed at the respective ones of the entities to select with which network that the mobile
node attempls to communicate when communications are to be effectuated by the mobile
node.

25 Also during operation of the mobile node, determinations are made, herc by
determiner 48, of which networks are within communication range of the mobile node.
Determinations are made, for instance, by monitoring the channels upon which wireless
local area networks broadcast SSID identifying signals, An available neiwork listing 52 is
maintained by the determiner that lists the available networks, i.c., networks within the

30  communication range of the mobile node.

When communications are to be effectuated by the mobile node, the sclector

obtains indications of the available networks maintained at the listing and compares the

10



is representative of the connection between the receive part 28 and the
storage elenent 20 permtting the downl oading of the information to the
storage el enment. The apparatus further includes a selector 46. The

sel ector accesses the storage entities and the listings forned at the

respective apgsuebsbize entities to select with which nety@nkabhhahokhe
nobil e node attenpts to conmuni cate when communi cations are to be

ef fectuated by the nobile node. 25 Also during operation of the nobile
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i dentifierge within communication range of the mobile node, and indications of the SSID valucs of
such networks is maintained at the listing 52. The selector first determines whether any of
20 the available SSIDs are also listed in the home network listing 40-1. If so, one of the
indicated SSIDs is chosen, e.g., at random connections with other matching networks if
communications with the first-selected network are not selected.
If none of the matching networks of the first listing 40-1 resuit in successful
communications, then a preferred network is selected from the listing 40-2, if any of such
25 networks match the available networks listed at the listing 52. If unsuccessful, the third
Hsting 40-3 is accessed, then the fourth listing 40-4, if necessary. And, if none of the
matches results in a successful communication link, then a random selection is made of an
available network and communications are atlempted to be effectuated therewith.
Thereby, through the use of mulitiple listings 40, increased selectivity of selection
30 of a wireless local area network with which to attempt communications is provided.
Figure 2 illustrates the storage element 36 that forms a portion of the apparatug 34

embodicd at the mobile node 12 shown in Figure 1. The storage element is again shown
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The sel ector scans the frequency bands to |locate all of the available
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(970 oL SSRGS R L TAE RS AT B BRSO
nobi | e nodetheri dftikd Aawaiks afd dldd @tdcable tehe nsd e tiedaolilef iode o b¢ prefimed
-T—ﬁ;mﬁr ls(ts i i@t\i@ks A{hezldm?quzs of whzclazuc sIcucd ‘ﬁl q;[erstglggete?l { JS%.m the listing 40-3.
20 Figure 3 illustrates a representation, shown generally at 52, of exemplary operation
of the communication system 10 shown in Figure 1. Here, operation of the mobile node,
together with its interaction with the network 14 of the communication system pursuant to
operation of an embodiment of the present invention is represented.
The listings maintained at the mobile node are created by downloading, here
25 indicated by the segment 54, of information to the mobile node by the network of the
communication system. The downloaded information is stored, indicated by the block 58,
at appropriate storage entities 38 (shown in Figure 1) of the mobile node.
Thereafter, and as indicated by the block 62, the mobile node monitors channels
upon which broadcasts of signals by the portions of the networle 14 are sent. Signals
30 broadcast by different portions of the network are indicated by the segment 64, When the
mobile node is positicned within reception range of the signals, the receive part of the

mobile node detects the broadcast signals. A determination is made, indicated by the

12



15 4 enbodied at the storage entity 38-4 identifies networks that are
preferred networks of a user of the nobile node. Here, the identifier that
identifies the network 14-8 is the user- preferred network, and the
identity of the network forns the entry of the listing 40-4. Qhers of the
net wor ks ar aygh®eusglsect abl e by the user of the nobile nQda {a0ke8pfeferred
networks, the identities of which are stored at the storage entity 38-4. 20
Figure 3 illustrates a representation, shown generally at 52, of exenplary
operation of the communication system 10 shown in Figure 1. Here,

operati on ¢fcising biaslsiopeasrip aicthey Bgeishals budagenst by ayrfdheretverk ROriomsEre
network 14 d@@cect%ﬁ:e £ H&E‘TH{%' 155‘3151"1;% B YAl MRV %Btlio dde %ﬁﬁmﬁés‘ QM &itc@ e

enbodi ment of t present invention I's represente e I stings malntained
at the rmbiCh@nnbdeTfarcelﬂ@rSeb’t sty @@\dnilegfadhh}’gtheheﬂele @Bl i mablé&j npde t he
segment 54, of r

conmuni cat | %atsa%;/ 2({ gxtm%ﬁ_%{%ntg s?ox% rﬁ% fr(gpfit!:(f a%elaigéfc (%82?(18 ﬁﬁ&%og 11%81111159%3,(1 by
t he bl o6k 5&h asdlic miﬂruaptcs atf éaest@vcalgerhesetsumaksme&&te(c&hom in Figure 1) of

t he nobi |l e node eaf S.in b|
node monitors cﬁgﬂﬁ 9&anéﬁswdﬁﬁb%ﬁyg}6%8§8§§gmg¥%§V§ﬁ§F§m§VlFﬁgwﬁg? i ons of
the networ kvhithenda Senbe cdhgnatased BAhdmoddeast:. Dihotithd @y @ptchiordkeoasl of the
network are indicated by .the se nt 64. W t he bil e node s, positioned
Wit oc SRR SPHTGE WerHun Cnap SO i 1 BEETV Bt BRIEHEh OB o node
detects therdatioRdaas! OBk gnabs.of hedlr@fdBinnatd msmosvnmaql@gmé Nctr€ @doBéted t he

12 WD 2005/ 067335 PC??CA2004/000287 deci sion bl ock 66, as to whether the
si gnal 49 br §g8€4EE i WA gF PR deiferhdrrkiopertbetiohs nacrbéle n9de sl Attenpt Kot | t he
no branch gsniakiefnie and the nobile node continues to nonitor the channels.

I f, conversely, signals are detected by the nobil e node, the nobile node
oper ates to extHaet seard is drg e ofdke pitdpcal Gd fbt liskag by selkinss, vauablc

i dentifi carﬂd%ean‘i %f@&a@@s ugyﬁia S mg%l ik yakdeded Obomgl

whose signals are detecte Thereafter, as 1 ndi cat ed CISIOH
bl ock 72, wadwt mdfeivdt Ponihp sbineldeSastot detewhiat hehethiat Bei gotmﬂbencwmm cat ed

by the b Sy ¢ : ;5.1 tinue
5 be toni (aragRe e aididhar Aol RIETE dod ol B e BLE: o8 BN S o™ Anch
is taken. Gﬂ@n@WHMDﬁemdkMEmbyém@bagenehmkBﬁeﬁﬁﬁﬂnﬁﬁhmwmmﬁmhﬁngbradlk are

d bi |
o | Al TR G Aol § e HhaiddISy P IR CuBRY e APyl ol fie o0 €

entries ofbmhe&flrst listing by setting a variabl e,
If, conversely, a match is detected, the yes branch is taken, and the mobile node
20 attempls to communicate, indicated by the block 88, with the network. A determination is
then made, as indicated by the decision block 92, as to whether the attempt is successful.
If not, the no branch is taken. Otherwise, the yes branch is taken, and a communication
session comniences, indicated by the block 96,
Figure 4 illustrates the method, shown generally at 102, of operation of an
25  embodiment of the present invention. The method facilitates selection of at least a first
selected network of a group of networks within which to attempt, by a mobile node, to
communicate data,
First, and as indicated by the block 104, a first list of entries is stored that identifies
a first set of networks of the group of networks. Then, and as indicated by the block 106,
30  at least a second list of entries is stored that identifies at least a second set of networks of

the group of networks. And, as indicated by the block 108, an available-network list of

13



indicated at the block 76, to cause the first listing first to be searched.
Conparisons are made, indicated by the block 78, to determ ne whether the
network i n whose 15 conmunication range that the nobile node is positioned
is listed on the access list. The determination is indicated by the

deci si on bl ogd 282067635 no match is made, the no branch i Set@kdfueaad
another list is accessed, here indicated by increnenting the |ist nunber at
the block 84. If, conversely, a match is detected, the yes branch is
taken, and the nobile node 20 attenpts to communicate, indicated by the

bl ock 88, wiiries therepied Went Rdenpfigretaichi Haamvonetverkstdfehe geee, ofaretvords ekt ed by
t he deci si attenpt is successful. [|f not,

t he no bra?{@%gl S taﬁ%ﬁeat@%qﬁlg Wéﬁ%ghé%ees branch is taken, and a

communi cati on Sbgsifen wdrmenioessd binthe bbztledilﬂaweltaﬁ@nbts oele, %WththfrwyA
illustrate thad, ..sh ener e

enbodi nent %8[% ? ﬁgg 5? gbseehe %%é%t@gnﬁsgxeigm net ki aC| ﬁl @Ecés%sgl{{m%@ i E)n of at
| east asfi cemhimusebtedbied Sektior ik fiodt naadgroﬁu:plwofksrnémmﬂils&dmatblotlﬂhmﬁﬁnnhnstt o]

attenpt, b cate da i rst i cated by
Phe bl ook T megolBloy T apd dre BRETBaS R St Bidot Witdde R RE R S5, To
Efat Ef net V&@(fadk&n@iﬁtlﬂﬂi’fﬁ[hﬁﬂ&ﬂ@zd(lﬁ% a&le,ume Kfs; Then, and as lngl Cﬁt ed by th;a

ock 106, ast a seco i st entri SIS stored that nt| I es
at least a secoﬁl?fogél a@?fmlﬁé‘tt\zvé“??&élo%f"ft CI"gP%FWB aﬁ“ef%ﬂi@%”“%ﬁ&tm
i ndi cat ed Byffebdde oRE:08kihd OBis, BAcAYALIRA] £-RET Walck ﬂetvﬁiﬂ{ @at tHa3m¥EN28RR/ 067335
PCP/ CA2004/ 000287 entries Is created that identifies whi ch, i.f any
net wor RS ofhauibalismpl firgto semionieate s detisfimaden Resimee e sitiionon Qﬁ@éorwe t he
nobi | e ”0dﬁsts E?@H?ﬁ&&@aﬁly wﬁﬂigtaﬁﬁ bé“é’él@@ioﬁ%ﬁéﬁat H%n?ésocé rodidate %I%An%@é h@n is
made, of network is to be the at Ieas e first sel ected
net wor k Wi ﬂﬁd‘\‘f\l@lib%h%f@ofatterrpt to 5 communicate data. Sel ection is first
made of networ k on.b f i val. abl e
list. And, ther@(};ﬁc £ eerﬁtmé dér?g@gg)ggrﬁe % Pletfé}fegnh%%qpr}?%s Zéro?rﬂ ﬂg%ﬂ\%g?%s%elf any,
listed on bwtikionhend |th€stscdp|esctf &mdntfmoawépmlétmé repessarily quoulgﬁbda@pr*b]ﬁrl ate
sel ecti ch-ne e t fferent ones
of thelf i S?&ISC ieotnt éf:ill ts eo the ch gfntt 1% Chtl%ls B%ﬁned%&&?&kﬁ[ ﬁgmg c]h 1e19§m) bile node
10 should attenpt fi rst to com‘rum cate is better made. Because the entries

on the sto e l i1 tsl.ar .dynam cal |y updatable, as selection criteria
changes, aMes are

The present invention provides an apparatus and method to select an available
WLAN, or other radio network, through which to attempt to communicate using a

20 hierarchical selection process.
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made to the listings. The previous descriptions are of preferred exanples
for inplenenting the invention, and the scope of the invention should not
necessarily be limted by this 15 description. The scope of the present
invention is defined by the follow ng gl:aims. Industrial Applicability The
present invention provides an apparatus and nethod to sel ect an avail able
WLAN, or other radio network, through which to attenpt to comruni cate using
a 20 hlﬁy gchlcal selectlon process. 14 15 What is clained is: 1
Appar at u¥ PRSI SAFEES ¢ onmuni cati on syst em having a nobil e node

sel ectively operable to communi cate data within at | east a first frequency
band wthin which a group of networks, each forming a wreless |ocal area
network, is oper abi‘\@p@r@t%6mrﬁdtﬁawnmu@aatwnewpt&mhaysng pmobdenede at i ng

sel ecti %@lﬁg{l e {)&g’rﬁk t@éﬁl@%ﬁlﬁ%{)ﬁ% { \gghl eaE Y%?istka ﬁ)l st ﬁ {:ggfrh(f)&%hzg%m gs

with whic e no 0 connun a, each

net wor k gmtqﬁdi‘ﬁneﬁwadis bsgacla fafing & ovithdss l(ﬂ‘ﬁhzirbi yetwarld id b}&rﬁm@td &nnadeicate,
associated with a ho%ns net wor k, .said _appar.atus characterlafed by: fi rst
st or age S&IaPPrabteRiaetitaingsglschiomef & lersta firs selacted petpvosk t&agr% ty being

f t 1f k of
or st QihAgkawithwiicl {ﬁtteﬁ{pt,ﬁ@{t&gﬁﬁ)bggﬁ?%% t(%( b mAnidafeSthe 885, %eh RELWREK O

the group of networks, eac Irst set being ntified by
an assocd@ﬁéhdbewﬂumw@mnkkdénmhmy&mamdMQamueamntmﬂﬂkmﬁfahhmehmM&ﬂ<$em
affiliated |n ah irst % | ected manner with the honme network, said first
list of 2BRYPVESIIBLFHEYAPT anged in said first storage entity in a first

sequential or,dBkt %rag%rﬁft?Eﬁi&@@w@'&gt}ﬁ%%ﬂfe'r{oﬁé §aic§ﬁrs@§toﬁ% éht@b?/ HReRigner
dynam cal | y updat eab | east a second storage entity enbodied at the

nmobi | e ntsdiag adipidiss o€ @ﬁﬁe&td@nta@@ug efitst sgf of etk of theteeumef retworkg.sacly

d |ist.of d d ks of
he.or olls R R FILER: belBRMeHERTRT by o AR R SRS FEbi BT (0 by

an  assecivatredf gRrfifbiaet SElialedanbiftit soRORd aasRcNlNidhdfe thRoSCeandirget
being affiljated in a second selected manner with the hone network, said

second Mpisef eafricsnbgingarrged gn é@é&%ﬁét%@gq EUE hirst spaupid ordshel entry t hat
s Al SO Pl ddlsitd hisPh O AL bR dSRFHCIOF ARl RL OF entries being

arrange i'n said second st orage en y’in a sec sequenti al order of
preference aadksﬂmdcasebmmdgéemﬁy@ﬁmedmdme&mbmﬂmgrdMaamubﬁ&bmiMpd@eeable;
entity being for storing at least a second list of entries identifying at least a second set of
networks of the group of networks, each network of the second set being identified by an
associated service set identity, and each network of the second set being affiliated in a second
selected manner with the home network, said second list of entries being capable of including
at least one entry that is also in the first list of entries, said second list of entrics being
arranged in said second storage entity in a second sequential order of preference and said
second list of entries being dynamically updateable;

an available-network-list creator embodied at the mobile node, said available-
network-list creator being for creating an available-network-list of entries identifying which,
if any, networks of the group of networks are within communication range of the mobile
node, each network of the available-network-list being identified by a corresponding service
set identity; and,

a selector adapted to receive indications of the first list of entries stored at said first
storage entity, and to receive indications of the at least the second list of entries stored at said
at least second storage entity, and to receive indications of the availablie list of entries, said
selector being for selecting which, if any, network with which to attempt to communicate the

data, a network selection being made by said selector first, of networks, if any, listed on both



an avail abl e-network-1ist creator enbodied at the nobile node, said
avai |l abl e- network-list creator being for creating an

avai |l abl e-network-1ist of entries identifying which, if any, networks of
the group of networks are wi thin comuni.cation range of the nobile node,
each network of the avail abl e-network-Ili'st being identified by a
correspondi ng service set identity and, a selector adapted to receive

i ndi cati Lrst |jst entri st or flrst tor

enti vy, ShgrEyst At ShelanE Bt RS o bRt wiiebiy T LEN G
entries 1$hﬁ>y,eﬁ§teaton3m}dthe%cdtﬁaﬁt oFS@RAEhNALRE FELIaBRIIst t»’i? crAfiéh, herwloBesehrig
i ndi cations of the available Iist of entries, said selector bei ng for

sel ect i rﬂje Vit digt of; emtrsﬁstbemgetomﬁlkrewbvhhmlwprtm the fishyeguersia erdennl cat e t he

dat a, a rks,
if any, | st d é)(aﬁ(ﬂt])ot hk@g(gﬁlt%qsfe I'fs h%? g [ é%l%ﬁ%fﬁiglegélgﬁﬁa e list
of entrnhss@mddB@p&a@mkfdmxﬁbuﬂﬁeeasary, of netmorks, if any, listed on

both the second list of entries and the available list of entries, networks
from the first Iist of entries being considered by the selector in the

first sequents al g?xfatusmf %fa%etn Bt DRI KRirkle Eal%re%erfewgrkg gt of

entries being conS|der the selector In the seco sequenti al order of
pr ef er eribegro2p OThdu@plgrablaadwstefcomtrcdmgnm Is thtenalizde eduds wdfthe !mewvw s lidsity ocal

area net,works p of pet S _broadc s cont nal s hat
ot ude At Bspvierlgssdai Ried el istr il 65 ek Tk e P ARt
ar ea netwpEatbBisi Mapel td REeivaNdidMidhebNHE %bt@lé%‘é@! 14849 cBRaIMRE lfri tHc' o%'httol
creator is adapted to receive indications of the service set identity

cont ai néenpks breasices byrlet wirsleghiglel avecozatwads Vbshun hemwiunisages range af ther ea
netmorkem%%%aﬁgeconnunlcatlon range of the nobile node. 3. The apparatus
of claiml erein the honme network forns a cellular network operable
pursuant to a selected cellular standard protocol, wherein the nobile node
i's electlvely ope}-]te abl e ursuant to either of the cellular standard
protocol and>the Viftépaaa Utsaé glaim gy whenghy (e hrmemshivenk dommot ediylar nghgork

wher ei n 8?1% ﬁ%u‘Qntst%laes%tegfed%% 1@ ﬁar?c?a.lrdj .Ifo'téc%tl ﬁﬁér@ﬁ%ﬁé’moﬂﬁ‘% }%’J the

nobil e n rates pursuant to Bl%ess 1'0cAl area he protoco
to comelritoatyeopardtic plisudrit ts titlse o€ dteadinkat wandard 4rotdduvd anp dmrxatreisssdbcai | ai m

3, whereint el |yl net rk. form ng.the e mork 500|ate W th
t he nobf18 nﬁ&ﬁé’ﬁ La a‘”brgrpa‘t’@ ﬁ‘dﬁ’é‘: ?té*?wlﬁ S@S@Paf‘%ﬁ’as é‘it felggted | east

one of h%o‘i‘l@ttbi\@fn%ﬁﬂ@fm@é‘@pe%t%t QlanP &} MR Wit1 BB cal HRhESRrk BRotYEJ &) ess
| ocal area networks is also operated by the home-network opérator and

wher ei ncehmuhjcptetwiglethedirst selected network.

4, The apparatus of claim 3, wherein the cellular network forming the home
network associated with the mobile node is operated by a home-network operator, wherein at
least one of the networks of the group of networks that comprise the wireless local area
networks is also operated by the home-network operator and wherein the first set of
networks, identities of which form the first list of entries stored at said first storage entity,
comprises the at least one of the networks of the group of networks that is operated by the

home-network operator.,

5. The apparatus of claim 4, wherein said selector selects a network, an identity
of which is stored at said first storage entity, if any, of the group of networks that is operated
by the home-network operator as the first sclected network with which to communicate the

data.



networks, identities of which formthe first list of entries stored at said
first storage entity, conprises the at |east one of the networks of the
group of networks that is operated by the hone-network operator. 5. The
apparatus of claim4, wherein said selgetor selects a network, an identity
of which is stored at said first storage entity, if any, of the group of
networks that is operated by the hone-network operator as the first

|l ected network w i.ch t icate th ta. . 17. 6.. Th t
o orarm At vler o SR ARLERTUNERN B SRl bl SroBuBBRS o
i s oper ateggloly thiddés BiRfReBY WRHONRPESIALAT 0PI o3 is8s A HiFs hohemRtwekwor K-

operated network and at | east a second hone-networ k- oper at ed net wor Kk,
wher ei n qRgEHed Retwerigand at jeast g yespnd hememeveak rswted gt weore wherodrotsise 04t ed

net wor k .. Saj I.I 0 n'e [ : .
ol b s i Sh@ e ol Sohlc Rln GACIRAS FRb I o MG sl Brst sorame
cont ai nsrtikye whebeai tHel avgilafie-hetwloriofist dreatéd bg taidadaildbke-s@woridlist creator

hone- net wor k- oper at ed ne rk and erein said selector selects one of
the fir<Onts b eggE%ﬁf%%‘ﬁh%f% PR%@F&?@&O%P%WP!&O%@&WH &SPkt
sel ect edinpefnepsiK sA8 f%@l'égt'of‘gbléd?s S BCHISINE E‘%ets%drﬂi- hofne-d6 0ARPAL&kys of

claim6, wherein, if the nobile node 1s unable to communicate the data to
a first sbheks edthgdistoeletted nkiwek aserddingdo s eclocttbnwiterianet wor k- oper at ed

networks selected to be the first selected network, said selector selects
another of the first and the second hone-networ k- operated networks as the

first S@leCtQMw&@EM@ﬁKof%hhﬁ@?wﬁ@@ﬂﬁ%hﬂ%nQ%ﬂ%h@E@bSanRQb@&&nﬁﬂﬂm&ﬁhEU|ar
network form nfg the hone network associated with the nobil e node is

oper at edatnfo g fighislastedwielof Biseiat and thawrsoail home-nefveerktopsrasedotetwhksnet wor ks
of the gteued o bOREMRGKRIcRqHRTAL i Pl &y AUIRTRAACL WA arQAREGOT . and
east the secon s, den

wherein the at set of " networ ies of which form

the at steadthohftensecdnshdritad nafvosttasitesfigt eslededhctgaild at | east second
storage entity conprises the at |east one of the networks of the group of
networks that is operated by the non-home network operator. 9. The

appar atus of gcl ai mig, u@ioPcl%xP{%lsg‘g/%{?lgﬁ?@th\ég%l@Qﬂ%t&BHJ fi ?}rﬁﬁ\%}tﬂ@h%@' home

network operator maintain an a et ween, a erein the at
| east onetvafik assheiatedtwitr ths nofbikehedgieeratd hethomksietvhatk opsrabpewateth diy t he

non- ho net work, operat.or,.. an identity ,of. which forns at | east part of the
cecond [G8tonsrof it PRTREIG o it & ?ﬁ“éé@dﬁap%r@w&g@ nOAIqIRS NEtFETiG per at ed

by the pperaleeEINEIERhORTERE Bk sWEdA SBNOMREARS bRkl WHi S fRhnk&kmed.
least the second list of entries stored at said at least second storage entity comprises the at
least one of the networks of the group of networks that is operated by the non-home network

operator.

9. The apparatus of claim 8, wherein the home network operator and the non-
home network operator maintain an affiliation therebetween, and wherein the at least one of
the networks of the group of networks that is operated by the non-home network operator, an
identity of which forms at least part of the second list of entries stored at said second storage

entity, is operated by the non-home network operator with whom the affiliation is maintained.

I0. The apparatus of claim 9, wherein said selector selects a network, an identity
of which is stored at said second storage entity, if any, of the group of networks that is
operated by the non-home network operator as the first selected network with which to
communicate the data when the network that is operated by the non-home network operator is

contained on both the available-network-list of entries and the second list of entries and



10. The apparatus of claim9, wherein said selector selects a network, an
identity of which is stored at said second storage entity, if any, of the
group of networks that is operated by the non-hone network operator as the
first selected network with which to mruni cate the data when the network
that is operated by the non-home network operator is contained on both the
avai |l abl e-network-list of entries and the second |ist of entries and 18

conmmuni cati ons ed.with a net wor erat ed t he hone
ot wor k CbEnaegiR ARueEERUE! B B A B hahe Sebr poar ar us

of cl ai erkratMﬁﬁt@dlé\tsﬁﬁi grsagtoiagggﬁn@econd storage entity conprises a second
storage entity and at least a third storage entity, said third storage

entity being for storing a third Ilst of entries |dent|fy| ng at | east a

third set of pet Woﬁke grafu@ of el %ﬂ? ! éalr,elré eﬁﬁ‘%{lcgst sd@nd sﬁ)?a %pé%?ig)%oﬁnpr%es

claim1l, wheréin sai g 8ct 6t necessar

if any, a sdenid ftorage adtity ARd hiliesid althisd stSfa(gé%ﬂu@I sa‘i@t}ﬁrdtéﬁdnﬁge sty dgiRgdnt i ty as
the first  selected network with whic conmunj cat e data. 13. The

appar at FEOTHE achEf pshat e“\‘}ﬂlférlé‘?rﬁlfslagét E@Stw«stagfi setigf mgtvarlsy alfbe eHtaPs 91 conpri ses
a third gtosnfge entity and at least a fourth storage entity, said fourth
storage entity being for storing a fourth |[ist of entries identifying at

| east a fourth set of networks of the group of networks. 14. The apparat us

of claim13, erei,n said seletor futher S cts ess
network, if &ﬁh, efld“&ﬁPP?fP% ShETRA 1 BhFEH bt %Cf%rféa‘{l%{tse SR Pt @

storage n%ﬂi:drk,YIf §§y tuﬂlﬁmfﬁ'eﬁ at thestﬁikd?ﬁ&t%%r@@&ﬁ’!%{&h%ts{br&ﬁy &hitd & GeFNI cate
data. 15. A nethod of conmunicating in a radi o conmunicatlon system having

a nobi IS@leci@dieetg@lrlemthw@hyh tspemabieicate de@nmuni cate data within at |east a
first frequency band wthin which a group of networks, each formng a
wireless |ocal area network, is operable to comunicate, said nethod being

for facilitatigng %b@ﬁf)éf@ﬁﬁs@fcﬁim|1Qaﬁh01@mfda{d$ét 1681 eeldetbrrgd Witk cordprisde
group of networks within which to attenpt, by the nobile node, to

communi éakied stReage @ity and gk leaster Bkt siogeastantiie gai fourthsepiage enitytbeingdht i t y
and the ﬂ?SP]Hg 3%8Wﬁst%%%ﬁ&feéﬁfeﬁlg%@g%@e%%ﬂg%%lﬂ{a&e%Fhet@%%f*?ﬁé Ex%qP kel ng

characteriz y conprising storing a r'st entries

i denti f yietwgpries.fi rst set of networks of the group of networks, each network
of the first set being identified by an associ ated service set identity

and each network of the first set affiliated in a first sel ected manner

with the homggnet wge lépparatus of claim 13, wherein said selector further selects, if necessary, a
network, if any, identified at the fourth list stored at said fourth storage entity as the first

selected network with which to communicate data.

15. A method of communicating in a radio communication system having a
mobile node selectively operable to communicate data within at least a first frequency band
within which a group of networks, each forming a wireless local area network, is operable to
communicate, said method being for facilitating selection of at least a first selected network
of the group of networks within which to attempt, by the mobile node, to communicate the
data, each network identified by a service set identity and the mobile node associated with a
home network, said method being characterized by comprising the steps of:

storing a first list of entries identifying a first set of networks of the group of
networks, each network of the first set being identified by an associated service set identity
and each network of the first set affiliated in a first selected manner with the home network,
said first list of entries being arranged in said first storage entity in a first sequential order of

preference and said first list of entries being dynamically updateable;



said first list of entries being arranged in said first storage entity in a
first sequential order of preference and said first list of entries being
dynam cal ly updateable; 19 storing at |least a second |list of entries
identifying at |east a second set of né tpwor ks of the group of networks,

each network of the second set being identified by an associated service
set identity, and each network of the second set being affiliated in a
second sel ect said s cond
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the first selected network during each operation of selecting.
16.  The method of claim 15, further comprising the operation of storing at least a
third list of entries identifying at least a third set of networks of the group of networks, and
wherein said operation of selecting further comprises the operation of selecting, if necessary,

a network, if any, identified at the third list.

17. The method of claim 16, further comprising the operation of storing at least a
fourth list of entries identifying at least a fourth set of networks, and wherein said operation
of selecting further comprises the operation of selecting, if necessary, a network, if any,

identified at the fourth list.

18.  The method of claim 16 or 17 further comprising the operation of attempting

to communicate with the first selected network during each operation of selecting.



