-1- METHOD AND SYSTEM FOR W RELESS CHANNEL SELECTI ON BY A MOBI LE DEVI CE

FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to wreless
nobi | e devices and, in particular, to a nmethod and systemfor wreless
channel selection by a nobile device. BACKGROUND OF THE | NVENTI ON [ 0002]
Many of the nobile devices avail able today provide conplex functionality
far beyond sinple voice comrunications. -For exanpl e, many devices enable a
user to access renote servers or sites over a public network, like the
Internet. Sonme of MEJHOIMANE: SHESTEMUEOR WIREIJESS GHANNIEL over -1 P
(Vol P) tel ephone calls. O her devices allow users to receive stream ng
data fromrenote resour ceSEISnCTIGONIBYcAMOBILEDRVIGEIi 0 data. [0003]
This greater |level of functionality, especially the receipt of real-tine
streaned data, presents particular quality of service issues. For exanple,
the nobile device nust ensure that the streaned data - such as a Vol P cal
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from one base station or cel 0 anot her base station or cell, the network
must  provi certain,latency in,the co nications to ensure that
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[0004] A particular difficulty arises when the device roans from one
network to #ther network of a different type. For exanple, the nobile
device may initiate and establish a call wthin a General Packet Radio
System (GPRS) network and may subsequently nove geographically into an
area served by a wreless |ocal area network (W.AN) or | EEE802. 11

cover age. EBACKGRODIND ©OF THE INVENTION

[0002] Many of the mabile devices available today provide complex
functionality far beyond simple voice communications. For example, many
devices enable a user to access remote servers or sites over a public
network, like the internet. Some of these devices permit users to engage in
Voice-over-IP (VolP) telephone calls. Other devices allow users to receive
streaming data from remote resources, such as streaming video or audio
data.

[0003] This greater level of functionality, especially the receipt of real-time
streamed data, presents particular quality of service issues. For example, the
mobile device must ensure that the streamed data — such as a VolP call —is
maintained during roaming. Accordingly, when roaming within a network from
one base station or cell to another base station or cell, the network must
provide for certain latency in the communications to ensure that there is
sufficient time to negotiate a handoff of the call between base stations without

introducing noticeable deiay into the streamed data.

[0004] A particular difficulty arises when the device roams from one network
to another network of a different type. For example, the mobile device may
initiate and establish a call within a General Packet Radio System (GPRS)
network and may subsequently move geographically into an area served by a

wireless local area network (WLAN) or IEEE802.11 coverage. Existing mobile



devices may not be able to maintain the service being conducted over the
call when the device switches the call to the new network. SUMMARY OF THE
| NVENTI ON [ 0005] The present invention provides a nethod and nobil e device
for performng wreless channel selection that enploys nore than one
concurrent Jlevel 2 interface to facilitate a | evel 3 handoff. The nethod
and device nmaintain an active service ov@r' a first level 3 connection

t hrough a f|r nsceiver tabl.i second | evel 3 connection through
a second traévé E?Sv@fay ek e ﬁ‘&lﬁ?%m'e i fie seviredkeipg sondyctaskowsdba gall
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device may evaluate candidate channels against criteria associated wth
the active service to ensure quality of service can be naintained over the
new connection. In sone enbodi nents, the active service nay be adapted to

operate over ﬁ@g‘? ng different characteristics fromthe
exi sting char13r51l'”i'{I Xg@%ﬁﬁﬁgﬂghﬁé& the present invention provides a
met hod of wi r@é\gﬁﬁr channe] . sel ecti on by a nobil e device, the nobile device
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comuni cat i ngandidateechvamedieagainsetriri. asEaeiod Wit BevaaR e figludes a first
transcei ver for cr a first connection with the wireless network over
a first chanfapy reaql@ityo fdserwce can be maintained over the new connection. In

some embodiments, the active service may be adapted to operate over a

candidate channel having different characteristics from the existing channel.

[00086] In one aspect, the present invention provides a method of wireless
c.hannel selection by a mobile device, the mobile device communicating with
a wireless network. The method includes steps of creating a first connection
with the wireless network over a first channel; establishing a service between
the mobile device and a remote point over the first connection; creating a
second connection with the wireless network over a second channel;
switching the service to the second connection; and terminating the first
connection, characterised in that the step .of creating a second connection
includes selecting the second channel and evaluating characteristics of the
second channel against service criteria associated with the service

established over the first connection.

[0007}n another aspect the present invention provides a mobile device for
wireless channel selection, the mobile device communicating with a wireless
network. The mobile device includeé a first transceiver for creating a first
connection with the 'wireless network over a first channel: a second

transceiver for creating a second connection with the wireless network over a



transcei ver for creating a second connection with the wirel ess network over
a -3- second channel; and a switching nodule coupled to the first and
second transceivers and directing the first transceiver to create the
first connection, establishing a service between the nobile device and a
renmote point over the first connection, selecting the second channel, and
directing the second transceiver to create the second connection; wherein,
upon creation of he switchi ng nodul e switches the
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conjunction with the draw n BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010]

S.
Ref er ence wi faNABIRDLESTEGCTTIB)a RagouRtascuitb s SetianeT he curishing mgdule

drawi ngs whi ; i r i ti-Qn ng. i n which:
[0011] Fi gur'e g SR B bR e G el B2 Al A o AR cBBHORR dev ce
and a wir el edmnoetaniing saitcoingnebdekckcorhParba]itshitgiraetedistibs ahakRews t he bl ock

diagram of Figure 1.in rqam context; [0013] Figure 3 shows a bl ock
di agram of 4 'ﬁ%&&‘f%&) %eﬁe?th@%rﬁ?&opg Cr@@\'ﬂfgbe; A

[0008]n a further aspect, the present invention provides a computer readable
~medium comprising code means for the device in accordance with the

invention for implementing the method in accordance with the invention,

[0009] Other aspects and features of the present invention will be apparent to
those of ordinary skill in the art from a review of the following detailed

description when considered in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]Reference will now be made, by way of example, to the accompanying

drawings which show an embodiment of the present invention, and in which:

[0011]Figure 1 shows a block diagram of an embodiment of a mobile device

and a wireless communication network;

[0012] Figure 2 which shows the block diagram of Figure 1 in a roaming
context;

[0013]Figure 3 shows a block diagram of an embodiment of the mobile
device;

[0014] Figure 4 shows a block diagram of an embodiment of a communication
subsystem for the mobile device of Figure 3;



[0014] Figure 4 shows a bl ock diagram of an enbodi ment of a conmuni cation
subsystem for the nobile device of Figure 3; -4- [0015]Figure 5 shows, in
flowmchart form a method of wireless channel selection by a nobile device;
and [0016] Figure 6 shows, in flowhart form a nethod of selecting a new
candi date channel and switching a service to the new channel .

[0017] Sim | ar reference nunerals are usedd4i-n different figures to denote
simlar conmponents. DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0018] The

fol I owi ng de§@1HfFiwHeds slopms.op flewrabasifeoint aenethoddifrreinglesothatves! i nvent i on

does not |im WP . on.of the invention to any particul ar
conput er prgla%fgtr?ﬂlg?lé)ylAaﬁ—g?gég}e&wesfgpem architecture. The present

invention is lLimted to any particul ar operating system nobile device
archi tect ur e,[dbgiﬁlél@‘r%%éh?}?’%dgélﬁﬁi éﬁlfﬁﬁauéd’é‘?thpd@%@je%@fﬂﬂoﬂ newing
descri ption BaKEiBafetRARNg BNV Q%e?vi&?ﬁzgﬁ’?é n8lv cHERfERt | N9 a servi ce

over ‘a channel. It will be understood that term <channél and the notion

of selecting G i C ass, th sel.ection of a channel

f r om anong d[@fgﬁ gﬂ?@frrﬂgg%ﬁegﬁglgésut@%%ﬁo%)@%%%@l 'ﬁerﬁrﬁg@ﬁlfe‘ﬁé}f deroiee i s
first made tsinfiageompnenlts.ch shows a nobile device 10 and a wirel ess
comuni cati on network 50. The wirel ess communi cati on network 50 includes a

first base station 80 and a second base station 82 coupled to a core
network 84. The core network 84 may include a collection of interconnected

net wor ks of gng(ﬁm@thOWQgZS%gﬁrggﬁépﬁ@%fgre network 84 may include

a GPRS network coupled t nternet. It will be
appr eci at ed inary . skil) in the art that tFe core network 84
may i ncl ude @Yl\}gr?@%§&z)of“%gﬁ%§ci¥%¢® 8%09%%& é‘&mﬁestﬂﬁc‘ﬂt}%s‘?m 66@1‘?’1"%}?%% | e
devi ce 10 i rioveniés doés nst limitahs Gepledhedition dfahs arehton 6 aRSIRINEIaL6. The
nmobi | e device 10 is capabl e of establishing )

computer programming language or system architecture. The present

invention is not limited to any particular operating system, mobile device

architecture, or computer programming fanguage.

[0019] The foliowing description makes reference to choosing a channel or
operating a service over a channel. It will be understood that the term
channel and the notion of selecting a channel is meant to encompass the

selection of a channel from among different frequencies and/or channels.

[6020]Reference is first made to Figure 1, which shows a mobile device 10
and a wireless communication network 50. The wireless communication
network 50 includes a first base station 80 and a second base station 82
coupled to a core network 84. The core network 84 may include a collection
-of interconnected nétworks of different types. For example, the core network
84 may include a GPRS network coupled to a WLAN and to the nternet. It
will be appreciated by those of ordinary skill in the art that the core network 84

may include a variety of other interconnected networks.

[6021] The mobile device 10 includes a first transceiver 14 and a second
transceiver 16. The mobile device 10 is capable of establishing
communications with the wireless communication network 50. For example,
the first transceiver 14 may have a first link 90 with the first base station 80

and the second transceiver 16 may have a second link 92 with the second



communi cations with the wrel ess comunication network 50. For exanpl e,
the first transceiver 14 may have a first link 90 with the first base
station 80 and the second transceiver 16 nmay have a second link 92 with
the second -5- base station 82. [0022] Under normal operations, the nobile
device 10 enpl oys one of the transceivers 14, 16 to establish and maintain
alink with a base station 80, 82. This-birnk is used to maintain a
comuni cation service, such as, for exanple, a voice call. Accordingly,
the nobil e dBgFestationed?.ablishes a level 2 (1-2) connection to the

Wi rel ess communi cati on network 50 over the link 90 or 92 and then

establ i shes E0Q23]éInder (ibsrBj! cpematons, d]hevmbhlleadeaide’ﬂm S atyisven e ofiien tO
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bet ween the nobil e devi ce a renote cation w he w releSs
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10 may deter has,noved into ar ea ter ot her
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result of si gnal strength nonitoring according to appropriate
standard, asOfreRte e GrBRINRRiionsaricse fofr axadiples resiest transcainer 14rt. The

nobi | e deV| Y., \V/ on the, secon
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alternative channel, the [mg%l e d vice 10 tunes to that new channel and

obtains bro SeNithe spolk 'P‘?a Feadensie lasadiendyithin dhe gdrelasfer e may
be mul tiple db@ﬁhﬁuﬂ%?a@uoﬁh%i%%?l@%h@@@ﬂhe%%?% the broadcast information

regarding the new channel, the e devi ce det ermnes if the channel
I's avail abl qooZ3PriRRidfetfNiGe10 may deterniine that it has moved into an area

better served by another base station, in which case it will attempt to locate
an alternative link to another base station. The mobile device 10 may make
thls decision as a result of signal strength monitoring according to the
appropriate standard, as will be understood by those of ordinary skill in the
art. The mobile device 10 may locate an available channel on the second
base station 82 by scanning or through broadcast information received from
the first base station 80. Once the mobile device 10 has located an
alternative channel, the mobile device 10 tunes to that new channel and
obtains broadcast information from the second base station 82. There may

be multiple candidate channels.

[0024]Based on the broadcast information regarding the new channel, the
mobile device 10 determines if the channel is available. The mobile device
10 also evaluates the characteristics of the channel against the type of
service currently operating on the mobile device. The type of service may
dictate that certain minimum channel characteristics are required from any
candidate channel in order to maintain the service. For example, the type of
service may be a high bandwidth service. In this case, a low bandwidth

channel would be inappropriate. Other factors including cost and reachability



10 al so eval uates the characteristics of the channel against the type of
service currently operating on the nobile device. The type of service may
dictate that certain m ninum channel characteristics are required from any
candi date channel in order to maintain the service. For exanple, the type
of service may be a high bandwi dth service. In this case, a | ow bandw dth
channel woul d be inappropriate. Qther fac6oers including cost and
reachability -6- may also factor into the decision. Reachability refers to

the ability Mgvralgefactoninte firedesisiany Reathabiltyeeldrs ¢ dvs abiifpmmiesahi on
network 50 that_] LoV di t he. active service. [0025 e the new
channel is a{&%r%%/@a e%&}'?\%lh’ghﬁ]og"gﬁ%” 8%88%?”'9?]&0'?758?‘4’%']“ @&aéés 10 requests
resources fromvidieg the ab8sssegauni cations network 50. In other words, the
nobi | e device 10 requests L2 and L3 connectivity. If resources are granted

est abl i shi ngjoa25¢opkd ths Wém?fl?aﬁrﬂﬁ’i‘s 'apgr it%?ftr%er‘ﬁo%ﬁe d%@ic%sﬁistfm‘ésrﬂé’?ﬁ’?é her
the granted resources are sufficient operate the service. 1T the
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nobi | e device 10 may adapt the service to operate over the secon
In ot her wortsassersesarietber the gintited edsdursed anpsnffidhentdhapacaerthst i cs of

the new ch i.0 .1.n e changi t he .codec(s) used
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and/ or vi demperatecbevertteffirstdinkaO@ anenitEhdEastHeagshsndt iihidy2 modi fyi ng t he
codec used for the audio and/or the video, or by dropping the video and

transm tti ngo0Re]Inatititeeodibodirhed, the BECHNEBRR OOt &?éra@fe{j%{iilcméréﬁgt I on

could be nmade to the service to ensure it operates successfully over new
channel havi'tjn dhe fiestdink 9% waichcrse iawerclsandwidtty pr Refoer enean latenayddeThe

Figure 2, wWhhGHie8OVEe HRemBY At pttRISAMIE 1o operate over the second link 92.

In other words, the service is modified based upon the characteristics of the
new channel. The adaptation may inciude changing the codec(s) used with
regard to the service. For example, a service that involves audio and/or video.
may be modified to consume less bandwidth by modifying the codec used for
the audio and/or the video, or by dropping the video and transmitting the
audio only. It will be understood that other modification could be made to the
service to ensure it operates successfully over a new channel having different

characteristics.

[0027]Reference is made to Figure 2, which shows the block diagram of
Figure 1 in a roaming context. The core network 84 includes an anchor point
98. The anchor point 98 may be a router, server, or other node within the

wireless communication network 50.

[0028] The anchor point 98 is coupled to one or more servers 100, 102, 104
that support a communication service. In another embodiment, the anchor
point 98 is one of the servers 100, 102, or 104 providing a communication
service. The communication service is represented by a first data stream 94
over the first link 90 to the anchor point 98. The anchor point 98 processes

the first data stream 94 and transmits it to one or more of the servers 100,



Figure 1 in a roam ng context. The core network 84 includes an anchor point
98. The anchor point 98 may be a router, server, or other node within the
wi rel ess communi cati on network 50. [0028] The anchor point 98 is coupled to
one or nore servers 100, 102, 104 that support a comruni cation service. In
anot her enbodi nent, the anchor point 98 is one of the servers 100, 102, or
104 providing a communication service. “The communication service is
represent ed 25 a.@%rst data stream 94 over the first link 90 to the anchor
poi nt 98. Th %ﬂ% r point 98 processes the first data stream 94 and
transmts it _to one or nore of the servers 100, -7- 102, 104. [0029] Wen
the nobil e dER28d Wi bgunebie devigerio remmsiseetviarksesaiyicesto astablisbcond

link 92, it e tapld 0 IO apchor int 98 .,1nN
order to crea eé%?égég%ogz% |[II ?érﬁk%éé %E%&EQQBWQ%&EW EO\%&(?OWE qripoq{nft%&
support the trewst ey cefaté it sesoniigladR ehdsestublish ab e catridtiodawi ce 10 may
require the allocation of an | P address to facilitate comuni cation of

packets frofHRAE! Rischansfpophthegwmauniratippniaricgeinecmobiesiavics h@ matond
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steps, authorization steps, and ensuring tha ereis s
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resources ar rant e and if the nobile device 10 determ nes that the
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service. [0031] Accordingly, by establishing overlappi ng connectivity,

the nobile tBeved oftatescwulsl acaaptaldieect and obtain resources over a new

channel and nove a service over to the new channel w thout |osing L3

connect i vi t OO3¥A] I§ thasenmesbres sl @atamaptdd) dnddf ttendwobile Q321 0 Reftemeinee i s

now made to ﬁi%%re 3, which sraows ? PI ock di argr m of, . L
thatthe resburces are adequate for supporting the existing communication
service, then a second data stream 96 is established to support the

communication service.

[0031] Accordingly, by establishing overlapping L2 connectivity, the mobile
device 10 is able to select and obtain resources over a new channel and
move a service over to the new channel without losing L3 connectivity. This

minimizes latency in the handoff.

_[0032] Reference is now made to Figure 3, which shows a block diagram of
the mobile device 10 in an example embodiment. n this embodiment, the
mobile device 10 has data and possibly also voice communication
capabilities. In an example embodiment, the mobile device 10 has the
capability to communicate with other computer systems on the Internet.
Depending on the functionality provided by the device, in various
embodiments the device may be a data communication device, a multiple-
mode communication device configured for both data and voice
communication, a mobile telephone, a PDA (personal digital assistant)
enabled for wireless communication, or a computer system with a wireless

modem, among other things.

'[0033]in this embodiment, the mobile device 10 includes a communication

subsystem 12, including a first transceiver 14, a second transceiver 16, and



the nobile device 10 in an exanple enbodinent. In this enbodi nent, the
nobi | e device 10 has data and possibly al so voice comruni cation
capabilities. In an exanple enbodi nent, the nobile device 10 has the
capability to conmunicate with other conputer systens on the Internet.
Dependi ng on the functionality provided by the device, in various

enbodi nents the device may be a data commgni cation device, a nultiple- node
comuni cati on device configured for both data and voice comunication, a
mobi | e t el ephsstEiatedRivN fpesrdorath disgi pedceassi 230 anhich ienalkl @dbbdimentr el ess
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skilled in the field of conmunications, the particular desigh of the
comuni cat i diilldbdgperdertaipon the demaep@ationtnafyork inhehicbrihe ievinsi ion

network in i t iLce s . lnter to.operate. The transceivers 14,
16ty have Dpmed'® GfRrafe R MG 44 BRRATh GRS P B e R
recei ved by mhe shiateanaadtBneagh the w rel ess communi cation network 50 are
input to one of the transceivers 14 or 16, which may perform such comon

transcei ver [bOBﬂLS@F@!@r%c&i\&@%y A tehRBIthRIughl thE WHRIISYs BOMMUGERNSH ST on,
filtering, and the like. In a simlar manner, "signals to be transmtted are

processed, iNRWEER &Y atedupuittd smeapidherttaricaly ero i 4exaifivd)ich byayt perfpmacessor
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conversion, filtering, and the like. In a similar manner, signals to be
transmitted are processed, including modulation and encoding for example,
by the processor 20 and input to one of the transceivers 14 or 16 for
frequency up conversion, filtering, amplification and transmission over the

wireless communication network 5Q.

[0035] The device 10 includes the microprocessaor 38 that controls the overall
operation of the device. The microprocessor 38 interacts with
communications subsystem 12 and also interacts with further device
subsystems such as the display 22, flash memory 24, random access
memory (RAM) 26, auxiliary input/output (1/0) subsystems 28, serial port 30,
keyboard or keypad 32, speaker 34, microphone 36, a short-range
communications subsystem 40, and any other device subsystems generally

designated as 42.

[0036] Some of the subsystems shown in Figure 1 perform communication-
related functions, whereas other subsystermns may provide “resident” or on-
device functions. Notably, some subsystems, such as keyboard 32 and
display 22 for example, may be used for both communication-related
functions, such as entering a text message for transmission over a

communication network, and device-resident functions such as a calculator or



wi rel ess conmuni cati on network 50. [0035] The device 10 includes the

m croprocessor 38 that controls the overall operation of the device. The
m croprocessor 38 interacts with comrunications subsystem 12 and al so
interacts with further device subsystens such as the display 22, flash
menory 24, random access nenory (RAM 26, auxiliary input/output (1/0O
subsystens 28, serial port 30, keyboard gr keypad 32, speaker 34,

m crophone 36, a short-range comunications subsystem 40, and any ot her
devi ce subsygdsgmstgenerally designated as 42. [0036] Sone of the
subsystens shown in Figure 1 perform comrunication- related functions,

wher eas ot hefogal eyl 8y | ! | i 9, 7 [N { ons.
Not abl y, somta subsyst er‘n;, Qﬁ%ﬁ%%&b%ﬁrahe%h%g S0 I gﬁ‘?g}/{)b%&t;@g}g&aml e,
may be used fieed bytthe ctommneastsioo B8rakairedne exacipl@psbogiirnbnhstertdniang a

text message for .transm ssion ?Veﬁ a co ni cat | on network, aqd
devi co-r oot GBRCIHBRCTPENSISY eh T3Sh £ eRPLP A S TBHAT YorAgRRiemat. Theesy)
Qperating sysfirsd ﬁmeew wuﬁépa@@sa\f@&ﬁmﬁg%gj%&gﬁges%em ?%{‘%(gﬂ?el\qr%g used by

the m croprocessor 38 are, in one exanp odinent, s _
persi st ent s@pplicadionn 58s of padh theneof,ymay bertegiprirbely lsadedgdo el eitstiie. Those

kKilled i i ' h h | X f
ol i cati onso o *r "B AR B O APbICT RRGEEHRY lmERdlea®s

vol atile stsigralsunby akd¥Wdhkitfed té RAMVGmtenpl ated that received
conmmuni cation si gnaYs may al so be stored to RAM 26. [0038] The

m cropr ocess@n38PTh MidHrbidtor 88l IS aQBRbAlh NS @é?égrﬁeéwﬁ% fBRons,

preferably enabl es execution of sof tware applicatlon 8 ont evice. A
pr edet er m nadresenabbf erglilenaxecuting ptsnftware ggpligations 66mn the dagdce. Mevi ce

oper at ons; SARkHIAL Abe| PRI ALY BT B B R o1

manuf act ur e.operations, including at least data and voice communication applications for
example, will normally be installed on the device 10 during manufacture.
Further software appiications 58 may also he loaded onto the device 10
through the wireless communication network 50, an auxiliary I/O subsystem
28, serial port 30, short-range communications subsystem 40 or any other
suitable subsystem 42, and installed by a user in the RAM 26 or a non-volatile
store for execution by the microprocessor 38. Such flexibility in application
installation increases the functionality of the device and may provide
enhanced on-device functions, communication-related functions, or both. For
example, secure communication applications may enable electronic
commerce functions and other such financial transactions to be performed

using the device 10.

[0039]}In a data communication mode, a received signal such as a text
message or web page download will be processed by the communication
subsystem 12 and input to the microprocessor 38, which will preferably
further process the received signal for output to the display 22, or alternatively
fo an auxiliary /O device 28. A user of device 10 may also compose data
items within a software application 58, such as email messages for example,
using the keyboard 32 in conjunction with the display 22 and possibly an

auxiliary /O device 28. Such composed items may then be transmitted over a



Further software applications 58 may al so be | oaded onto the device 10

t hrough the wirel ess communi cati on network 50, an auxiliary |I/O subsystem
28, serial port 30, short-range comruni cations subsystem 40 or any ot her

sui tabl e subsystem 42, and installed by a user in the RAM 26 or a

non-vol atile store for execution by the mcroprocessor 38. Such
flexibility in application installationqpncreases the functionality of the
devi ce and may provide enhanced on-device functions, conmunication-related

functions, ocotbatunicdtam nevanptteoughdhie eononuninitiat sobsaiehi tati ons may
enabl e electronic comerce functions and ot her such financial transactions

to be perfOF[MOFWEB%@rkhﬁo@%\@Hﬁ%Q&e{Q.Q)%Q"] nbﬁnﬁilﬁ@éﬁnﬁ@@ﬁ@mbg%'aon node,
a received signal such as a text nessage or web page downl oad wi |l be

processed byPémsenabaigiial asistant (RIddshpreeammunichtiongiavieofarivdich

i anal for ourstrorBiFb g LA ok RGOSR MV BB T ary 110
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software application 58, such as enmail nessages for exanp usi n&Pthe
keyboard 32 9 HS€bK] Wfﬁiﬁemﬁ:@wwﬂ@ga@@p@a@rr@idsht@eﬁﬁﬁmreaapphaa Miary
I/ O device r

conmmuni cat i (2)%‘ dnet %Ur EQ@B%HQ c'a%aﬁﬂﬁt:%@mémfbgg ?gﬁtb Sy fﬁﬂ){gxﬁr?ﬁ%ﬂé%{he
serial port S0twareRigunieads \M)thalld@acgelIOI cythbetha1'pt|hw®gﬂ1 ok wirelessper sonal

di gital assi stant e .c ni cation device for which

synchr oni zat‘fod’ﬂ"\}dng‘???@)nd‘é%\a’oékgﬂt op conputer (not shown) may be

desi rabl e, 3 iis an optional device conmponent. Such a port 30 woul d enable
a user to sdl04 be'f\&h@ﬁcré‘@Q?WJ@Hnmt'@%éﬂﬁéYStGE\/‘i’r‘ééS arfudber Gripeonent

appl i cation gnd rﬂ’é’)‘r'g)p?\%é ?tﬂdc ﬁ"zuﬁ Bhloﬁettthlgéaq;\etd@@[c%e‘}’q %ﬁd%ﬁé’rreﬂ‘(' di ng

for information or twar e evi ce er than through
the wrel esssystﬂmammdeatdeenwhmw BOt n¢OERERKNY shsimilaradgécaefarni cat i ons
subsystem 4Q Ia?‘np e, {’Het shu sys?erm 4 ;‘?1tay include an infrared device and associated
circuits and components or a Bluetooth™ communication module to provide
for communication with similarly enabled systems and devices. The device 10

may be a handheld device.

[0042]Wireless communication network 50 is, in an example embodiment, a
wireless packet data network, (e.g. Mobitex™ or DataTAC™), which provides
radio coverage to mobile devices 10. Wireless communication network 50
may also be a voice and data network such as GSM (Global System for
Mobile Communication), GPRS, CDMA (Code Division Multiple Access), or
various other third generation networks such as EDGE (Enhanced Data rates
for GSM Evolution} or UMTS (Universal Mobile Telecommunications

Systems).

[0043]Reference is now made to Figure 4, which shows a block diagram of
an embodiment of the communication subsystem 12. In addition to the first
transceiver 14 and the second transceiver 16, the communications subsystem
12 includes a switching manager 70, a radio network database (RND) 72, and
a user data database (UDD) 74. The first and second transceivers 14, 16
each include a transmit module 60, 63, a receive module 62, 65, and a radio

resource sub-layer manager (RRM) 61, 64.



whi ch may provide for conmuni cati on between the device 10 and different
systens or devices, which need not necessarily be simlar devices. For
exanpl e,. the subsystem 40 nay include an infrared device and associ at ed
circuits and conponents or a Bl uetoot hTM comruni cati on nodul e to provide
for communication with simlarly enabled systens and devi ces. The device 10
may be a handhel d device. [0042] Wr el eS§1(:|o_m"runi cation network 50 is, in an
exanpl e enbodi nent, a wreless packet data network, (e.g. MbitexTM or

Dat aTACTM , 1 ki L g,ggq i L {rel ess
comuni cat i o[r(:"mrz\lgl m%%wé%ﬁﬁrga@%glﬁggpggﬂ VO %ﬁthﬁ%ﬂﬁcﬁ%ﬁ%{b \%3?/ %Qgttjc as GSM
(d obal Systmwbilerdeviebl 0 g iGomhamd tat iving)q ssGRREMuGRMAIohCGostevoblk GDYFan 1).
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Tel econmuni ciphh&B and¥st %@hiz}e{tﬂgﬁﬁig R%fti%ﬁer@tﬁ@i(\)/;batdﬁ%‘hé‘%g%oh?oF irgure 4,

r
whi ch shows a bl ock diagramo mbodi nen ~ the conmuni cation
subsyst em 12ransceidibtlidon 6t dt aleetsfanesof ther tamsssiivars 1o wites iiscond

transcei ver t ommunj cat i ons subsyst 12 .i.ncludes a swtching
mnager 7o, esarly FERPR Tae Dok SHERE) The MM NiStadti L o68: abase
(UDD) 74. Théirddts stheingt 1hecdcd HaRFPEIsHBURI 44 to U fieReR seRshdE@ndctivansm t
nodul e 60, 63, a receive nmodule 62, 65, and a radio resource sub-I|ayer

manager ( RRM4-6'8 fagdransmissipnodupnayrabse aetlornngobihamenagement dgeaionse

connecti ons het : ile device 10 (Fig. 1) and the wireless
conmuni cati on n‘é\%ﬁggﬁ"%@gc: ig. 1). The switching manager 70 requests

dedi cated r for. establishi data , transfer and for, coordinating

ot or mat 1 on 10848 T o SRAEH SRehdsr Teotis Batia i abqit FEFndiflipey, o
one of the totanee treltdald benlbcfaeinand ah§ brofd@st aifyrhatisesdled Olt @ new
channel . The switching nanager 70 also directs whether the source data 76

shoul d go t dNBR&IS] $iefe slgnabelspaotirinfsemtiver Accordingly, the radio network
database 72 maintains up-to-date records of the potential channels and their

characteristics.

[0046] The user data database 74 stores information regarding the attributes
to be used in selecting a channel. These attributes may include signal
strength, minimum bandwidth, mean bandwidth, minimum latency, mean
latency, maximum latency, security settings, technology types, and other

aftributes.

[0047]Each radio resource sub-layer manager (RRM) 61, 64 is responsible
for radio link control and medium access control (RLC/MAC). The RRMs 61,
64 instruct the receiver modules 63, 65 to scan the appropriate frequency
bands. When a compatible channel is located, the RRM 61, 64 locates its
broadcast information. [f the broadcast information advertises any neighbour
channels, then the RRM 61, 64 instructs the receiver module 63, 65 to tune to
those channels as well to obtain their signal strengths and broadcast
information. The RRM passes the information that it gathers from the located
channels on to the switching manager 70, which then stores the information in
the radio network database 72. The RRMs 61, 64 dynamically update the
information in the radio network database 72 as the signal strengths of

located channels change.



14, 16 for transmssion. It may al so perform nobility managenent functions,
such as authentication. [0045] The radi o network database 72 stores

i nformati on about the candidate channels that have been | ocated and any
broadcast information located. It may also store signal strength

I nformati on. Accordingly, the radio network database 72 mmintains
up-to-date records of the potential channels and their characteristics.

[ 0046] The user data database 74 stores information regarding the

attributes  jo04aIUpRtbe inASLRRI ot BhARNR! padkEsmerldrhiRiianigpRy | ncl ude

signal strength,” m ni mum bandw d mean ba m ni mum [ atency, nean
| at ency, maxbubsydtemetit ghoweduthd Ploskidiagrgs) of Bighnologyy bedemlemeadtat her

ttributes. 00471 Each dj - | . (RR , 64 i
bsponsi b e Y AbuS A Lo SRS HRan S Lt BEERER0 BN of Bt
The RRVE 61, FoPéxampld, Weé UG 74es&h¥ HNDOBUNRS 83stobed };ﬁﬁhﬁ?lﬁﬁsﬁ Afemory

appropriate freguency bands. Wien a conpatible channe ocated, the RRM
61, 64 | ocaté$ (Figs3)br vébiaBAM BB dFigasi).ol hel dwitdhénd mesdges 70 mbybeat i on

advertises a | nnel.s, then the ,RRM 61, 64 jinstructs the

fevet ver - modRBEIHER Hroubh I Fitroptd@bsbh daa bior A etk STl e

si gnal strenglihscrangudit aadeaptocdsgbopoat i on. The RRM passes the infornmation
that it gathers fromthe | ocated channels on to the sw tching nanager 70,

whi ch then sfop4esThBevitthRi®ahaget 7o sbiRtd Al e 72. The
RRMVs 61, 64 %’n% cal !;5 updat e tﬁg iﬁ%%é?@oﬁq%ﬂ%%ﬁgﬁ%@pﬁztmrk
dat abase 72 e@nimicatipngl arst seids dentadl infoovatied te baensthe drensgeiverd 44,

[0048] It wilj: r.S t the various parts of. the comuni i on
Subsyst em 121 S RAGTRR BRs R Bl SeBaRL Il I Ryt PR RL by
various ot heslspaehds @riassrsysthettariftears N4 18 ditlesdi@gkasuriesti QHee 3.
For exanple, the UDD 74 or the RND 72 may be stored wthin flash nenory
resources are granted, the switching manager 70 directs that the source data

76 should go to the tuned transceiver 14 or 16.

[0050] Reference is now made to Figure 5 in conjunction with Figure 4.

Figure 5 shows, in flowchart form, a method 200 for wireless channel
selection in accordance with the present invention. The method 200 begins in
step 202, wherein the switching manager 70 selects one of the avaitable
channels and instructs the first transceiver 14 to tune to the selected channel.
The switching manager 70 then sends a request for resources to the wireless
communication network 50 in step 204 using the first transceiver 14. If the
wireless communication network 50 grants the resources, then in step 206

the source data 76 is directed to the first transceiver 14 for transmission.

[0051]While a communication service, such as a VolP call or other service, is
established using the link set-up over the selected channel using the first
transceiver 14, the second transceiver 16 is scanning the environment for
alternative channels in step 208. The second transceiver 16 may scan any of
the channels that were originally located by the first transceiver 14 or it may
locate additional or new channels. It provides updated channel information to
the switching manager 70 for storage in the radio network database 72. If the
second transceiver 72 notes that previously located channels have become

unavailable, due to loss of signal strength or loss of availability, then it will



24 (Fig. 3) or wwthin RAM 26 (Fig. 3). The sw tching nmanager 70 may be

i npl enented through the m croprocessor 38 or through a dedi cated purpose

el enent, such as the processor 20. [0049] The switching nmanager 70 sel ects
t he channel to be used for comunications and sends control information to
one of the transceivers 14, 16 instructing it to tune to the selected
channel . The swi tching manager 70 al so .S nds (via one of the transceivers
14,16) a request for resources. Once resources are granted, the sw tching

manager 70 dhé ttﬁets F%ﬁﬁﬁ?&ﬁ?é‘%‘h@.thgﬁn%ﬁl‘é Qn‘i’r?tlté)ratd?(?n% e

transcei ver 14 r erence IS now ma eto ure
conj unction dﬂtalbaﬁeg’lﬂle updatdd gucardingihoiipse chbhoelshbat bémme a net hod 200
for wirel ess chan&%lltf%asel ec ccorda th the ention.

e :
e et poq” SHEP BaBle Al etked B 6ach Gel Sl sfand renp e Al G ReR Lght
sel ects one gfdid Retayidi dARbSse ‘?QW@&/%f@%t 'rél%Eéﬂé‘Eitv?ltﬁlﬂ% Féars%haﬁfem ver

14 to tune to the sel ected channel he swi tchi ng manager en sends a
request for eE¥Ba@rces to the wirel ess conmuni cation network 50 in step 204
using the first transceiver 14. If the wreless conmunication network 50

grants the rigdéajvdsle theesecondstamcafer 116Ft&:a$13wuwaﬁattﬁla?ﬁ1‘él§addltmt ed to
the first transceiver 14 for transm ssjon. 51] While a conmuni cation

service, suchURNgWRIKsiatapase, (2 it Hedaleds (he rSt|tr§“36%‘t/§bﬂﬂ%@guﬁ@lsﬁ@n@he
l'ink set-up @uégthMositdiBR] &4 tE88ReleUShAhd R et %?(‘,th thter@e%ﬁ@' yer 14, the

second transcelver 16 i s scanning the environnent al ternatlve channels
in step 208.opEiatisgcdinin steprdkitve firstdrarmeeseman 4atgteots thahthecsignalel s t hat

i onal ot sl ERkePtel BBy Bihms R ARG o dnRepPlo B R B o (e

swi t chi ng nethagehe Methot ZM0pREeels th Reep 242 o BeldwPhihalptRRasE. 72. |If the
second transceiver 72 notes that previously |ocated channels have becone

T |0 oS R ol ahals Sk tAnak oAy apash: pIHA kil | er

radi o net V\,Orqandldat)é channel and mstr%cts thegsecond fransceiver 16 to tune to the new
channel. Once the second transceiver 16 has located the new channel it
informs the switching manager 70 and the switching manager 70 sends a
request for resources from the wireless communication network 50 (Fig. 1).
Obtaining resources includes obtaining the necessary bearer channel, which
includes establishing a level 3 network connection with the anchor point 98
(Fig. 2). The anchor point 98 is a point in the core network 84 (Fig. 2) that is
already processing the first data stream 94 (Fig. 2) for the service operating
over the first link 90 (Fig. 2). The anchor point 98 may be the server providing
the service or may be an intermediate point in the core network 84.
Establishing a level 3 network connection with the anchor point 98 may
include allocation of a new IP address to the mobile device that may differ
from the IP address used for the first link 90. Accordingly, if resources are
granted, then the mobile device 10 will have two concurrent level 3
communication paths established with the wireless communication network
50.

[0054]1f resources are granted, then the switching manager 70 causes the

source data 76 to be routed to the second transceiver 16 for transmission.

[0055]1f resources are not granted, then the switching manager 70 selects a



dat abase 72 is updated accordingly. Those channels that becone wunavail able
are marked as such and are |ater dropped altogether fromthe radio network
database 72 if they are not relocated within a reasonable period of tine.

[ 0052] Wi | e the second transceiver 16 scans avail abl e channel s and the
radi o network database 72 is updated, the first transceiver 14 conducts
signal strength nonitoring on the selectgd channel over which the service
is operating. If, in step 210, the first transceiver 14 detects that the

signal  strengiitdnasiAe epRAfeal P patdirRshet pded bhesh Rysduiseqppropri ate
standard, then the method 200 proceeds to step 212 to select a new

channel . [ CORidlsel Tha st Sgeiodind ARBuAdibnddl 8neifcHifldaRAAGE o fifbioe! ect s

a new candi date”channel and 1 nstructs the second transteéi ver O tune to
the new chamémichadnekshdven srestepd 212aR48ainde? 14 Grédakolvadaigeshtthdetzivin

channel it infor he sw tchi nager 70 and t sw tchi ng manager 70
sends a reqltlggfe ngk@g%]ﬂ%%gl éj‘g%(?haatrﬂ rm?@!@ggd%ﬂ%%@#w RéWMaor k 50
(Fig. 1). _Qélirﬁii@ét@%ﬂa@ﬁé%ﬁ&%vﬂit@ﬁinﬁde?%e%é’“d‘fh%%é\p%haﬁﬁgﬁSar y bearer
channel, which includes establishing a |l evel 3 network connection with the

H it : o . ; :
networ kg4 (BPSTTb thetfibd ST ARGARAAIE suittnin BepRut 70TF" S eam o
(Fig. 2) fordadidestrséleet @penathargel aueh ddforfaxastpleiimkeSDrskitg.a @op hhe

anchor point .98 be the server providing the service or nay be an
i nt er nedi at es‘wi%‘%?%”ﬁ%? RE aehaRlcrgertgin Usesinplarsdiadhs wtﬁérngs net wor k

connect i on WhiRagder @RSy sé]@!f:t'rilﬁn gﬁ’teﬁéﬁmrh Gk Yder %{ﬁgéﬁ%l'lg%gg%ﬁle@&ﬁ{jégpf or

address to the nobil e device at may differ fromt

the first |ilkhe s@echiereritdriagieflect thercremmet ehamcterigicanteogssatydn raimtainbi | e
device 10 w current |evel [of0) ni cation, pat hs established
with the wi rde‘%%@%mg#r?mn?@% VISR Rseafien é@ tyP%ﬁﬁer‘f’PeT SEediol e
granted, thenitéreensw inchidedh8anager sdicabiGiag dteateionh 6 fdbbiie Bvice be
routed to th,% ec%nd transcei ver 16 for transm ssion.
ﬁ.e olP, streaming video, simple e-mail, etc.), the bandwidth

requirements associated with the type of service (i.e. minimum bandwidth

requirements for maintaining certain quality of service (QoS) standards), and

any other channel characteristics associated with the type of service. Other

channel characteristics may include latency associated with the link, security

settings available, and technology types (i.e. WLAN, GPRS, EDGE, W-

CDMA, etc.).

[0058]In step 304, the switching manager 70 consuits the radio network
database 72 (Fig. 4) to determine which candidate channels are available.
From among the candidate channels, the switching manager 70 selects a first
candidate in step 306. The selection may be based upon a comparison of the
characteristics of the channel stored in the radio network database 72 and the
channel requirements provided by the user data database 74. Alternatively,
the candidate channels stored in the radio network database 72 may be pre-
filtered by the switching manager 70 against the channel requirements during
the regular updating of the radio network database 72. In such an
embodiment, the radio network database 72 would only contain candidate
channels that appear to meet the channel requirements. Therefore, the

switching manager 70 may select any one of the candidate channels. An



[0055] If resources are not granted, then the sw tching nmanager 70 sel ects
a -14- new candi date channel and repeats the attenpt to obtain resources.

[ 0056] The steps of selecting a new channel and switching a service to that
new channel shown in steps 212, 213 and 214 are shown in greater detail in
Figure 6, which shows in flowhart forma nethod 300 of selecting a new
candi date channel and switching a servicgsto the new channel. [0057] The
nmet hod 300 begi ns when the switching nanager 70 (Fig. 4) decides to sel ect

a new channebppmm@alg‘o@nhmﬁwb@ érﬁplb?é@@@%@iéc@ff@nﬁié%d muitipghal
strength on a channel currently in use. In step 302, the SWItChI ng manager

70 reads sel eapiigatecehanngla h@mig¢féhnséhaydak@1rdatmset Fangwidgh, sdynal The
| ect t t t
mmintain o Seeta, Gl har AT ATRRRafoh Foed BRI R, e

sel ection cchamtiéela may i nclude the type of service being operated on the
nobi | e device 10 (i.e. VolP, streanm ng video, sinple e-mail, etc.), the

bandwi dth  r F59] BRRMSseS08! AESHMAI cHdMhel % yH%t@d%B@SrH §‘w(éh:ﬁ m ni mum

bandw dt h reqw rerrent s for maintaining certain servite (QoYS)
st andar ds), magéhﬁomﬂwd&Hw\aedzomuaam@velstbllosafastﬂeoaamﬁ&thtwmhnhhle type

of service. annel ar acteris i ncl I associ at ed
o thtne i ot Shndf AONGEa R RO ERET o ol S et Boy Miesautes o
W.AN, GPRS, m;fuswd Htheadvitching RI2PRBLet mosﬁé@tﬁ@ﬂexﬁ&%oﬁ&\éfb@ﬁdﬁﬁeﬂanager
70 consults the radi o network database 72 (Fig. to determ ne which

candi dat e chhFeRAYECEs aragrantad) i@en iFsten and ﬁWé’C madinapagechamay s, t he
swi t chi ng megag T tion
o D0 TeaRBk o ReSLRRS ol d ac SRR Bl PAGH s ot
stored in trﬁepaﬁdmoamétrwacmbﬁm abasiectiheanmhdidete cHamnee! Ifiiegchnanents
provi ded by t hetu(iret{1 %a dat apase 74. Ag@er natively, the candi date
channel s st JPEF'$H PRB e FiChEAIBARagsE AR s the 'ﬁ%ﬁ adigate ghappeled by
the switchi r}% mana er 70 against the channel requirenents during
060}t the resources granted are adequate, then in step 312 the service is

switched to the newly established connection over the new candidate

channel. Once the service has been switched to the new channel using the

second transceiver 16 (Fig. 1), the connection using the first transceiver 14

(Fig. 1) is dropped and the first transceiver 14 assumes the role of scanning

for new candidate channels and updating the radio network database 72.

The overlapping level 3 connectivity that resuits from the method 300

provides for a low latency handoff of the service.

[0061]in step 314, if the candidate channels have been exhausted without
finding an acceptabie channel, then the handoff fails and the service remains

on the original channel.

{0062]In ancther embodiment, if the candidate channels and/or the resources
granted are insufficient to meet the service criteria, then the switching
manager 70 may direct that the service be altered or adapted to function over
the available channels. For example, a service involving streaming video
data may need to be changed to streaming audio only or streaming video at a
lower resolution or refresh rate in order to function appropriately over a

narrower bandwidth connection.

[0063] The present invention may be embodied in other specific forms without



the regul ar updating of the radio network database 72. In such an

enbodi nent, the radi o network database 72 would only contain candi date
channel s that appear to neet the channel requirenents. Therefore, the
swi t chi ng manager 70 may sel ect any one of the candi date channels. An -15-
appropriate algorithmmmay be enployed to select fromanong nmultiple

candi date channels. The al gorithm may ta ? into account bandw dth, signal
strength, and any other characteristic information regarding the candi dat e
channel . [ 0058barinyiffn SRt aplied: Bosantt LALPaGBANE thet o ICaaARS, (he

swi tching manager 70 instructs the second transceiver to ate the

candi dat e cwaﬁm&BUOa&anéendéMaanqu@ﬁheﬂovemanwﬂbbsobuwmhéomhmeie&ﬂed

net wor k 50. thk8 UE es ar re used. t hen he s tchin n%gg 70 tries
The et oartaEcRaRRe T ShtsilE0ar sroitnnts Broronsldretod  he
swi t chi ng neinagestivelaf@yiot m@rve iﬁl@s&lﬁ@é‘b?ﬂ\é iﬂ%@Hf@#%eﬁﬂﬁhBﬁiatéd’@ channel

reqU|renents obtained in step 302 and may acceptor reject the candldate
channel . | f theeprenses clagns Fféh@rbtf@@ theHeregdieg swbedpliony amrﬁb@ﬂafmst ries

t he next ca t ere urce re adequat e,
then i st onaitd BriC 26 e eBREly oug bl STRAEERPV AL BB LR e
connecti on daherefoheimendsdnsbdainthracbann@lein.Once the service has. been
switched to the new channel using the second transceiver 16 (Fig. 1), the
connection using the first transceiver 14 (Fig. 1) is dropped and the
first transceiver 14 assunmes the role of scanning for new candi date
channel s and updating the radi o netwrk database 72. The overl appi ng | evel
3 connectivity that results fromthe nmethod 300 provides for a |ow | atency
handof f of the service. [0061] In step 314, if the candi date channels have
been exhausted w thout finding an acceptable channel, then the handoff
fails and the service remains on the original channel. [0062] |In another
enbodi nent, if the candi date channel s and/or the resources



granted are insufficient to neet the service criteria, then the swtching
manager 70 may direct that the service be altered or adapted to function
over the avail able channels. For exanple, a service involving stream ng
video data nmay need to be changed to stream ng audio only or strean ng
video at a |lower resolution or refresh rate in order to function
appropriately over a narrower bandw dth connection. [0063] The present

i nvention may be enbodied in other specific forns wi thout -16- departing
fromthe spirit or essential characterisgjics thereof. Certain adaptations
and nodifications of the invention wll be obvious to those skilled in the
art. Therdaflaifvgs the above di scussed enbodi nents are considered to be
illustrative and not restrictive, the scope of the invention being

i ndi cated by the appended clains rather than the foregoing description,
and all cHange® metpd bf ebsresahizhingl stleetionegr mgbidéandevican§@), tfe rechife ialiemcy of
t he cl ai r m 1. A
et hod of (g rearb il « diBREE el BuRof EhBRERa L Ra Ry ielig shRLer o
devi ce ( TOpnextomwith &t wiredeasi rebwak (@) el/@rs;sﬂratecthmonﬂ (9®0gstaldionipy eseniret he

st eps of t t - over a
Firor chansol (o0 Toakd So=GPREeld €halt boln! ol Ml BPRrBEkiP L akabd Ty
and a renﬁ?@or}ﬂcﬂoﬁﬂe@'(?éW@éhftjw'f@f?@tﬂﬁtt\@@fhé@(@ iayar a geeoatichgnns! (g cutfahing
connect i oRaiiskRid8 s‘é-fdrs%'c&*ﬁﬁcd?r‘ﬁé%‘hkar(oslg)miﬁéﬁﬁ{ s%t@ﬁ%%n&ﬂ@ﬁ NEherkiA2hid

switching said service to said second connectl on; and term nating said
first cond&Rl Gieatinghapesandsanpectien spmpfises selectingsaid sreonn ghatieh@el aeh

conpri ses es& L&yl dRerazerdticas agid sém%lamﬁgzw HinsCIeRlistpétdEh associated
characteri s i cs of salgﬁecond channe gai nst service criteri

associ at et \RP'fjr?eé"é?eoe '§h%°V§§F%{%F'TS§ ﬁ%ra’%m agd pelenting Spid sgRiRELPSBY, and

adapti ng shdrdcteesivk 0esdio s§c&dnd chahay g §shigtchescdristai o sszecseadwdcdmanml (92)
[ [ sai d second channel (92) do not neet said

if said cr}ﬁgc |stt|cs of
servi ce cr( P|n8 mge Sﬁdeser%%f)r % claimed in claim 1, wherein said
characteristics conprise bandw dth

2. The method as claimed in claim 1, wherein said characteristics comprise bandwidth

and said service criteria comprise a minimum bandwidth requirement.

3. The method as claimed in any preceding claim, wherein said characteristics

comprise latency and said service criteria comprise a latency requirement.

4. The method as claimed in any preceding claim, wherein said characteristics
comprise mean bandwidth and said service criteria comprise a mean bandwidth

requirement.

5. The method as claimed in any preceding claim, wherein said characteristics

comprise security settings and said service criteria comprise security settings requirements.

6. The method as claimed in any preceding claim, wherein said service comprises
audio and video, and wherein said step of adapting comprises dropping said video fo

transmit said audio only.



and said service criteria conprise a mninmum bandw dth requirenent. 3. The
nmet hod as clainmed in any preceding claim wherein said characteristics
conprise latency and said service criteria conprise a |atency requirenent.
4. The nmethod as clained in any preceding claim wherein said
characteristics conprise nean bandw dth and said service criteria conprise
a nean bandwidth requirenent. 5. The nethod as clainmed in any preceding
claim wherein said characteristics conprise security settings and said
service criteria conprise security settipgs requirenents. 6. The nethod as
claimed in any preceding claim wherein said service conprises audio and

vi deo, and. }Ahenagnnamdaﬁa@meaﬂn @@La@{e cﬁfg:ia(hﬁﬁrn)% 5 eBhdiEiARRIING s csbmdnd@@ to
transmt id audio n

a1 b Eeriar Sapdelaeds ol Bonin S 32 AL P ud b PP dhe oded
medi a and adreee usedsiaiathcsdeegndodecadapiid Bgcaapiddies nodi fying a codec used
to encode and decode said encoded nedia. 8. The nethod as clained in any
preceding claim wherein said step of creating a second connection

conpri ses & he Jhepsstindd setigoted iyamaprdcatbupriane haarsl si@pp ahdeatnguest i ng

resour ces Egaméoh Fedoh Ehi sé%%&@ﬁ'é 815&) cti gEJPESW%Qnﬁéé g%h&md in any

precedi ng claim ere| n an anchor
poi nt (98yethW@ﬁ@ﬂrﬁe®‘a¢rﬂtH&wsﬁtle@mmh@i conprises a first path (94)
to said anchor point (98), and wherein said step of creating a second

connecti on COITEJ’I ses establishing a second path (96) to said anchor point
(98). 10. 9A noBhf &efead aseCIqimey I ¥ Rippastingsdaith whasin e wéetesd AetWorkelSRbbi | e

devi ce ( 1Qbmpﬁmrur@;%a FHht e d) fzma mmereerh E88 fiREE¥YHekidrPEDImpriesR Fits$ bixe (98
first transcelver r cre first connection with the wrel ess

net wor k (50§29 g 80%1 St 8R4 ﬁ@'” Saéd §@E(5’ﬁ8reﬁ‘?%%é%‘?°\?‘€|c°r(‘rl%3'°'? BRSt i ng

a second espbEBiNgaNsadohd phiR€osYi th ehi@SHchdtglowede)(50) over a second channel ;
a switching nodule (70).coupled to the first and second transceivers (14,

16), said
10. A mobile device (10) for wireless channel selection, the mobile device (10)

communicating with a wireless network {50), comprising:

a first transceiver (14) for creating a first connection with the wireless network (50}
over a first channel;

a second fransceiver (16) for creating a second connection with the wireless
network (50) over a second channel;

a switching module (70).coupled to the first and second transceivers (14, 16), said .,
switching module (70) directing said first transceiver (14) to create said first connection,
establishing a service between the mobile device (10) and a remote point over said first
connection, selecting said second channel, and directing said second transceiver (16) to
create said second connection; and

a memory, said memory containing a list (72) of candidate channels and their
characteristics and containing service criteria (74) associated with said service;

wherein said switching module {70) switches said service from said first connection
{0 said second connection, and wherein

said swilching module (70} reads said list (72) of candidate channels and for at least
one of said candidate channels compares its characteristics against said service criteria (74)
to select said second channel,

and wherein said switching module (70) adapts said service {o said characteristics



swi tching nodule (70) directing said first transceiver (14) to create said
first connection, establishing a service between the nobile device (10)
and a renote point over said first connection, selecting said second
channel, and directing said second transceiver (16) to create said second
connection; and a menory, said nmenory containing a list (72) of candidate
channels and their characteristics and containing service criteria (74)
associated with said service; wherein said switching nodule (70) sw tches
said service fromsaid first connection, to said second connection, and
wherein said switching module (70) reads said list (72) of candldate
channel s amdaitigecaid dnaasd if sariechafactatistcscARgiidaténdCdhanngldd reprRaresd i t s
characteristics |9 t said service criteria (74) to select said second
channel , éﬁamﬁﬁ%@% Y iald switching nodul e (70) adapts said service to said
characteristics -19- of said second channel if said characteristics of said

d ch | i 74 T bi
Second shaine! 8 e FEfke SELARASLYLSE 15 AT S enBre S aB M Sect s
sai d firstdireectansiddiral dungckier {1d) teetlemiinatieesaiidirst cbnmesttioc oncresdid servioase sai d

service i t nd connection. 12. The nobil e device as
cl ai med I%w@ﬁ%&“S%%ﬁs%&m&ﬂkﬂ gggﬁn said characteristics conprise bandw dth

and said service criteria (74) conprise a mninmm bandwi dth requirenent.

13. The mabi | e THg iR BoviEd 2d ag%e'dr?n 818 ‘P@Sr o, v\fﬁ ?élﬁaléghérgctéaﬁtlc erein

said characteristics conprise latency and said service criteria (74)
conpri se &OMAfiERIPIWAYANG efig service£ritetin &7 Mhepmpaseia Uliveuaisbardyided i n any
one of cl aéded@nt 0 13, wherein said characteristics conprise nean
bandw dt h and said service criteria (74) conprise a nean bandw dth
requi renent. 15. The nobile device as clained in any one of clains 10 to

14, wher ein. sairde nhog a@\n@r é§&iésﬁ1‘éd¢r@ﬁw brCofTRMYE HD Yo $BMHeRGSs@nd sai d
service crd teria % g {se secur g . _ )
aracterlstr mprls latency an said service criteria (74) comprise a latency

requirement,

14. The mobile device as claimed in any one of claims 10 to 13, wherein said
characteristics comprise mean bandwidth and said service criteria (74) comprise a mean

bandwidth requirement.

15. The mobile device as claimed in any one of claims 10 to 14, wherein said
characteristics comprise security settings and said service criteria (74) comprise security

settings requirements.

16. The mobile device claimed in any one of claims 10 to 15, wherein said service
comprises audio and video, and wherein said switching module (70) adapts said service by

dropping said video to transmit said audio only.

17. The mobile device claimed in any one of claims 10 to 15, wherein said service
comprises the transmission of encoded media and wherein said switching module (70)

adapts said service by modifying a codec used to encode and decode said encoded media.



settings requirenents. 16. The nobile device clainmed in any one of clains
10 to 15, wherein said service conprises audio and video, and wherein said
switching nodule (70) adapts said service by dropping said video to
transmt said audio only. 17. The nobile device clained in any one of
claims 10 to 15, wherein said service conprises the transm ssion of
encoded nedia and wherein said switching nodule (70) adapts said service
by nodi fying a codec used to encode and decode sai d encoded nedia. -20- 18.
The nobile device as clainmed in any one,gf clainms 10 to 17, wherein said
switching nodule (70) outputs a request for resources to said second

t ranscei vets. ( 168)hefrasbile dedins Bt siaintddl ih @any bee v dl@heIs it et Watdteif 58I stviching

est abl i sh ' ond connection. 19. The nobile device a aimed in any
one of ol s FBFEM S AR B rasdtcer b 2okl RErEE0] oL ot ses an
anchor poitransi@8ipn & thewh estasis mesrairkl (50) tesd stahdinimeait! isecorciompnédies. a first path
(94) to said anchor point (98), and wherein said second connection

conprises a second path (96) to said anchor point (98). 20. A conputer
readabl e r@di urhheombrie devige spdeimesidnenesreoftcidine 10he 48,pricees §erwirdld8) of a

conput i ng ((d&Vdre B50) Lbmb AR SMBINCh A% il PodTBHA A eRin 80 RE cSHRBERR: cbriPsds a
first path (94) to said anchor point {98), and wherein said second connection comprises a
second path (96) to said anchor point (98).

20. A computer readable medium comprising code means executable in a processor
{38) of a computing device for implementing the method of any of claims 1 to 9.



