METHODS AND APPARATUS FOR MANAG NG MOBI LE HANDOVER RELATED APPLI CATI ON
[0001] This patent clainms priority fromU.S. Provisional Application Serial
No. 5 61/186.789, entitled "METHODS AND APPARATUS FOR MANAG NG MOBI LE
HANDOVER' and filed on June 12, 2009. U S. Provisional Application Serial
‘No. 61/1863 by incorporated by reference in i HELD OF
THE DI SCLOS%%I:;J F’gg%%fThl s disclosure rel ates generall y%?gﬁ%t%ﬁ/ﬁ&o}fm

comuni cations and, nore l1lOparticularly, to nmethods and apparatus for
managi ng nobil e handover BACKGROUND [ 0003] A generic access network (GAN)
extends a mobile G@@fﬁtﬁb@f«b@@ﬁ&%@&%%@% ROHEIPR LK ces to
connect to a cellular core network via an 1 nternet protocol (I

connection, for exanple a net wWREKatdinhppSeaicadi 0 communi cati ons protocol s
15(such as | EEE 802.11) in unlicensed spectrum GANs, which rmay al so be
known as unI [ CE[UB&H bk bﬁmﬂClﬁﬁﬁx@u()MmmmES va&nal@l’p@hcﬂﬁdn'Se?xﬁd\’ot0 provi de

poi nts. Forovanat ol AT A BAERATDsEORNANRCh R 20 DOTTE% e

is connect edANDOVER” md i dden GiommiLrifi0eat U.8 o viginwoxdolisation mlpm)d ic Internet
pr ot ocol (If)ng?@ﬂeH&ébgq}%&'ﬂgﬁi\?@}eﬁkﬁem.pl?]i&@%r The GAN i's managed by a

controller nown as -t rﬁ'anages bi di recti onal
conmuni cat i on between the mmt@mmlg@Long networ k and nobil e devi ces.
1000411In addition to nmanagi ng ongoi ng comuni cati ons between the nobile

devi ces and t he[aoodi | &hic aRIBMIcGakbORGerNBIMRBKIe chbRu NS 284, $RrdTANages t he
process of the nobile device establishing communications wth the nobile
comuni ¢at i pneulngt, wondthods andapRbeslfbrithaigigoaess hpadvat. and endi ng

comuni cations via the GAN (e.g., nanages user equipnment (UE) nobility
procedures (known as Handover) beBA€EGROEMNLIUl ar and GAN networ ks). During
handover, the nobil e device neasures and sends a list of available cells to
the (IAN-  C, wWHIOBH r ésisemidscopys nEtvotk(GEN) pdendhempbilsichmuidssdiions to connect to
a particular one of the cells. The nobile device then establishes

conmuni cat i RO RS mARsiderces SravnReias POl ¢ HOYIEk vie an bikEehar ti cul ar
one of the cell The GAN-C may sel ect a artl cul ar one of the cells based
on the capdb?' o ﬁ‘%éﬂﬂnttﬂﬂefmc%ﬂﬁwE%&‘cv?'&sﬁg' HET AP KOMRBYCAUSTARIISON  f t he

GAN-C 5. ca and ver to eration (2G network and
the montT o 880 ERE3RAES ol e ST s G P& o8 abem o mobi | o
conmmuni cat i nced da a rates for
gl obal evoluﬁp %O%M&leﬁ@ %ﬂglg%dég %h&?ﬂeuﬁﬁp?éﬁﬁ& metc and
third genergthiof. (3G d&ﬁ[ﬁ(}‘ﬁ@(g J:%%ul%ua%&s@&wuﬂpl%?éﬁﬁble oA ﬁ;‘& EJO%Q%D' cation
system (UMIS), the GAN-C wi || sel ect one of the 2G networks to 10handover

t he nobil e wevwgeac-BRb&GR t%ﬁ@&f ek Y e obEcd ARV MRS EQ\Q&&Lﬁdg\tblc is a

bl ock di agram of an exanpl e comruni cati on systemthat allows
internet protocol (IP) connection such as the internet. The GAN is managed by a controller

20 known as the GAN-C. The GAN-C manages bidirectional communication between the
mobile communications nelwork and mobile devices.

[0004]  In addition o managing ongoing communications between the mobile
devices and the mobile communications network. the GAN-C also manages the process of the
mobile device establishing communications with the mobile communications network via a

25 cellular access point and ending communications via the GAN (e.g., manages user equipment
{UE) mobility procedures (known as Handover) between cellular and GAN networks).

During handover, the mobile device measures and sends a list of available cells to the GAN-



managenent of- nobil e handover. [0002]FIG 2 is an exanple nessage flow to
register a nobile station wth a 15generic access network controller.
[0003]FIG 3 is an exanple nessage flowto initiate a handover of a nobile
station froma generic access network controller to a cellular network.

[ 0004] FI G 4 Jhfidaobd OWchart of an exanpl e process t hapcieyxzobgobstp! ement ed
by an enhanced generic access network controller. 20[0005]FIG 5 is a

fl omchart of an exanple process that may be inplenmented by the nobile
station of FIG 1. [O0006]FIG 6 is an exenplary nobile station that

| ncl udes aC.Qﬁﬁ‘c%E{:isﬁm]ﬂgﬁrﬁﬁﬁru&ﬁ%%rnk)bﬁ@@eic& RALGREQS a pakROAdnEbGhe &1k.S a bl ock
di agram of a co nicdation systemthat includes an 75enhanced generic

access net-wRiknGOoR Ok ELmbiWG 3ahoid4A3R24BEEIEAROLALIARBGEs [ 0008] FIG 8 is
a bl ock diagram of an exanple inplementation of a generic access network
node i ndi Cabirk ikl PR Qstica@eld of tHe als. ManGARS igenerdt ¢ patabs snevéthaor kK mode
i ndi cator information elenents included in nessages received at a nobile
station. [Q098k&ldbiheRapasiligesf ke komfangmaoms oftwerk. Eocarmipte. ifthslCeefit ati on of a
generi c 5access network node indicator controller. lLOOlQ FIG 10 is a block
di agr ans of caaonig yanp ehqpdoens s bargndsperrasion 4D adiverk gid hepptalsdetiseng t he
apparatus and net hods di scl osed herein. DETAI LED DESCRI PTI ON [ 0001] Met hods
and appar ateads botyr2Gmarvagis mesh ppdetabsypan & wmep R HRIEEPRHETM AT 4E) exanpl e
mobi | e station disclosed herein includes hardware ag_;{j ﬁf& re stored on a
tangi bl e ceavisutadio spreigel aBeced 8 Tiet ton glebal gipritipy LRGE: Si“i P l\é\gﬂ’s"e the mobile
station to receive froma network cont roIJé(sr a rkespgnse.‘;eg,llqno@‘lgvvork
regi strat i #i5esF BHUYE FCEREY &5 A THisT $eBT BN EVREPTgESEh « vt
telecommunication system (UMTS), the GAN-C will select one of the 2G networks to
10 handover the mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0001] FIG. I is a block diagram of an example communication system that allows
management df mobile handover.
[0002]  FIG. 2 is an example message flow to register a mobile station with a
15  generic access network controller.
[0003]  FIG. 3 is an example message flow to initiate a handover of a mobile
station from a generic access network controller to a cellular network.
{0004]  FIG. 4 is a flowchart of an example process that may be implemented by an
enhanced generic access network controller.
20 [0005]  FIG. 5 is a flowchart of an example process that may be implemented by

the mobile station of FIG. 1.

[0006] FIG. 6 is an exemplary mobile station that includes a generic access
network mode indicator.
[0007] FIG. 7 is a block diagram of a communication system that includes an

25 enhanced generic access network controller.



an indicator to indicate a type of cell that nmay be reported by the nobile
station during a handover procedure and send a handover nessage indicating
cells permtted by the indicator. [0002] I n sone inplenmentations, the
handover nessage includes a report of identities of cells to which the
nmobi |l e station could be handed over. In sone inplenentat,] handover
nmessage i ncVBd8E 4% st of candidate cell identifiers. Eéhggﬁuwﬁggé]ln some
i npl enentations of the nobile station, the handover nessage includes a
first list of candidate cell identifiers and a second list of candidate

cell identifier ment at.i on i st of
candi dat e cel | @8@% P¥?g§’t%%EPV??E§FfH“WHﬂ é?gl?%ﬁc%ég§ﬂcells and t he

second | i st |dent|f|es e ner at . g%gg eldcs rwork hed204] The
i ndl cat or lFC&SH‘lBIWeO)r(kaIHO e deCcl Oor Tlgpm&ﬂ] Cﬁlgn Igmy | n%| C['aCtd%CESS l‘ig W()at east two

types of C%lLCIl(ﬁi[OWOlPl%lOH% Rnlélji[@ ﬁciiﬂe’a 11?19%t?ksr¥pfleﬁ@§ﬁtaaﬁdbgé‘@auoﬁ he hardware and

software further cause e station to neasure cells of the type

i ndi cated by thgghdjdi et 9k Lol ANELALEnPexRBHEATNRNRIG o Rkl | N sone such
i npl enent ati ons, the handover nessage includes the neasurenment report. In

sone i np enghitalelvdnsméfe itdiwiBhihi@r st ati on, the handover nessage includes
cell information for the cells permtted by the indicator. In sone such

i npl enent at i onsgootdhe &l N0 isafoocpBitiran of mekamtspracessere)swadcapibindl | evel for
the cells indicated by the indicator. 5 0005]1n sone inplenentations, the
i ndi cat or iisp@méidns the bppdiacatuor mdods didileeat ieravhet her or not a second
generation (2G cell may be reported and wherein the response includes a
second indicator to indicate VIPREHEED BESGBEPTEON hird generation (3G cel
may be reported. In sone inplenmentations, the indicator is at |east one of
a indication thHO0H tystohand epparaing jor Benasls P Wchagfoveiirg deribet i9n that a
type of cell shall not be reported 10[0006]An ex | e network e ui pnent
di scl os&Y H%ﬂémﬁmPHEPHH§§méb€@WPe§dﬁ$€F%‘ﬂ%?ﬁ?ﬁ?ﬁ%&PF6“W¥§H§ﬁ?F'go a nobil e

station a response t etwork registration req t he response

i ncl udes aﬁopﬁﬁpdﬁﬁtﬁ e iy e A W?ﬁﬁécﬂ#egﬁ Hﬁﬁ%um]mrmﬁge?%%brted by
the mobile =Lty ARl NGB NADMOKEL BLOGEIH ﬁsauqerglﬁ&%'ragm@e hapgover

message fr&ﬁ% i"On i Ne |ca ing cells permtte

i ndicator. |n, 8P iiRLETES 3 !.e?lm\?%mtlhﬁe %ﬁ»@@éﬂgy%@ﬁmﬂﬁ%@&%uhﬁlcl udes a

report of ‘Hentltles of cel mobi | e station coul d be handed

over. In s Q{IﬁddvEFng&QﬁJ}E Abkon % haddBer hl@’nqg\{l%CdHi&’S&ﬁ%ﬂ‘hl&&j BydRSindcakdrSt  Of
candidate cell identifiers. [0007]In sone |nplenentat|ons t he handover

nmessage 4 ncl udegpodz)f i Tisdondkigpledni@iandhdringoeehtssizd enlutidsiaespsrrand a second
list of candidate cell identifiers. In some such 20i npl enentations, the
first |ist iadnrigandidatevicelthe madnthddnendd badendddfoves itsoine d gener ati on (30)
cells and the second list identifies second generation (2G cells. In sone
i npl enent atinplsentithds, ik diusiata meisag icdtdesa lishof cagidajeacgld tdentifigrst ypes of cell's
may be reported. In sone inplenentations, the handover nessage includes a
measur enent r ep&iof3] [@@@8Fhmpkmﬁﬁmpwpﬁéﬁﬁ%%%ﬁﬁ%ﬁ%tmﬁ%@”ﬁ%ﬁ&ﬁﬁé? message

i ncludes cell information 25for the cells permtted by the indicator. In
sonme such i ’ﬂ‘fi"‘@f‘rﬁ‘ﬁf"blﬂ“i @ﬁg"dl‘{dhéd(l; EEMifen et fseqnd fist of candidate cell identifiers.

20 In some sach implementations, the first list of candidate cell identifiers identiﬁes third
aeneration (3G) cells and the second list identifies second generation (2G) cells.
[0004]  The indicator of the example mobile station may indicate that at least two
types of cells may be reported. In some implementations, the hardware and software further
cause the mobile station to measure cells of the type indicated by the indicator to generate a

25 measurement report. In some such implementations, the handover message includes the



includes a received signal |level for the cells indicated by the indicator.
In sone inplenentations, the indicator is a first indicator to indicate
whet her or not a second generation (20) cell may be reported and wherein

t he response includes a second indicator to indicate whether or not a third
generationwgégplgﬁhl may be reported. In sonme 5inpl emgptahbd@d)diossihe
indicator I's a ]1east one of a indication that a type of cell nay be
reported or an indication that a type of cell shall not be reported.

[ 0009] Met hods to i nplenent the nobile station and the network equi pnment are

al so di scl rgéd?ﬂgn%lg%&lig{?s&%ﬁ fe SelRBhd & 18 bbbl ORib N GledgRevhakduar e and

software store angi bl e conput er readabl e nedi um that, during
oper at i on, ;,Gadks Eenlif¥Sr BBl fofnstal p@Rit @by BERIVRA LT @FRPAREE O a network
regi stration request froma generic access network controller, wherein the
response ihglendRsidan et akaiioh dclddizGated NRatiypEonhe dehdindicagicess
technol ogies that may be reported by the nobile station during a handover
procedur e @nee fhtsdreve the indicator fromthe response. In sone
i npl ement ati ons, the hardware and software of the 15nobile station, during
operati®n, furfiwes] causeetihpgemnoipiibe, bt atlicoer it ofisemndicagr loigticagf candi dat e
cells to the generic access network controller based on the indicator.
[0011] | n semeher aploaneernd térerngoro Gl dsd map bt feporist and vdgieinithpeeerier i ¢ access
network controller is an unlicensed nobile access controller. The radio
access t echrlefesgiessndrivdicaion & ipdietegyhethas polgilirdgeneptigp GG erligeni@E at i on radi o
access technology or a third generation radi o 20access, technol ogy. In sone
inplenentdﬁﬂﬁﬁ@,“ﬁﬁ@eWﬁﬁmﬁmﬁéwé§§1%@@Wﬁ6ﬁb@%b§mﬁﬁ?mWHEPﬁ@@“%ﬂngast one of
gl obal system for nobile copmunications,ephanced data rates for gl oba
evol ution FeHd@ darREd R BAROLPA G ARG 8F ‘?Qph“ﬂﬁ'ﬁﬁqﬁeéepf”éﬁdEComni cations
system [0012] network registration regue be_a . | C access
resour ¢& contrlwﬁﬁbgfgv?ﬁpy%ﬁﬂ?%%ﬁE§W?m 5@#5%%%§3%§R§?%§ fgﬁﬁg ively, the
response be . £l C . ) C . s £ Sit i on accept
message. r@ﬁ?%?%%g%ﬂ&ﬁﬁ%ﬁ%ﬁ%@f@%ggggéﬁmf%%%%%ﬂ%ﬁ?%gﬁr%ﬁ%#enentation of a
mobi | e st af}on, k1 I?'I‘JS ESindHANB RGN D iR@EtMEYR of EANRA m@PbedeforPOHDI € comput er
readabl e nedium that, during operation, cause the nobile station to receive
a network feeiosid atibPdHPIR B0 RESSRBR: FliQMR: YRABSHeEmAGEEHS5m BRT WOT K
controller, wherein the network registrati on update nessage includes an
i ndi cat or fepikisddbCadieuithelt ypeivef by Bdindicasc essmt aginehogingshe hat nmay be
reported by the nobile station during a handover procedure and retrieve the
i ndi catier fumomet hesqetnandds aregit of idatiliont ubd ataidmesagds s1§100 t4ldes exanpl e
generic access network controller includes hardware and

handed over. In some implementations, the handover message includes a list of candidate

cell identitiers.

[0007] In some implementations, the handover message includes a first list of
candidate cell identifiers and 4 second list of candidate cell identifiers. In some such

20 implementations, the first list of candidate celt identifiers identifies third generation (3(3)

cells and the second list identifies second generation (2G) cells. In some implementations,
the indicator indicates that at least two types of cells may b¢ reported. In some
implementations, the handover message includes a measurement report.

[0008]  In some implementations. the handover message includes cell information

25  for the cells permitted by the indicator. [n some such implementations, the cell information



software stored on a tangi bl e conputer readable nmediumthat, during
operation, cause the 10generic access network controller to receive a
generic access network registration request froma nobile station and
provi de a response to the generic network registration request. wherein the
response includes an indicator to indicate the type of S
technologlég tHYE Wﬁy be reported by the nobile stat|d%5@§¥@ﬁgﬁ§£ andover
procedure. In sone inplenmentations, the generic access network controller
is an unlicensed nobile access 15controller. The radio access technol ogi es
may i ncl ude | east one eneration radig access t or a third
generatlon“Fﬁgﬁ"ﬁééggg’Flgﬁﬂmfgecgp %5f§?ﬁﬁ‘ ngcexaﬁﬁ1e generic access
net wor k Cont ! O 'l?dflbﬂ% tﬁe %ldlf qé)lq\; Pgrgtel§(ﬁc.:&c§?0hp(ﬂlld Ll%&e;na of': dQQJOH{ge at l eaSt one

!
of gl obal %fmﬂ conmmmuni cat1 ons enhanced data rates for gl obal

evol ution r @1%1 RoPCEFSH n';l?tbwp&te(j@iﬁﬁﬁh\&enwhe Wb iR dePREDNE indicator to

20t el econmini cati ons Sys I'n sone inplenentations, the network

regi strati QiiLeAHESEr OB 2 BErdRQORBH 136) BHGRS D kYoMl Gsoment rol registration
‘request. In sone inplenentations, the response is a generic access resource

control s egl'nﬁterﬁ@qttdtl@lﬂ @€ GeRioMe s 3Agane HAQdHJAnnhfakypt BpleRmNbAt | on of a
generic access network controller includes hardware and software stored on
a tangi bl e rgorpLraf indieadaklaea aptif uen dhliadar bdpired oper ati on, cause the
generic access network controller to receive a generic access network

regi stration - ri@oisest Mbthemt@inpidpichehesheltik shticarndd e oavete eqigenert ¢ net wor k
regi stration update, wherein the generic network registration update

i ncl udes anlspddilesad.or to indicate the type of radio access technol ogi es
that may be reported by the nobile station during a handover procedure.
[0017] Al so descioPHed ﬁéFﬁwmméﬂéﬂﬁﬁfﬁbﬁ§Mdﬁdﬁﬁﬂ?%ﬁm?@gﬂﬁﬁﬂ@fﬁﬁﬂfa storlng
S5instructions, and apparatus that may inplenent the forgoi.n
stationd rw@@éegg@gutﬁé?dfﬂ&%ah%ytheth@ ‘H’éBfi’eI‘“lé‘f’%tCé”r‘F %gwbl&ﬁwa? o R cs
network controllers, Erocesses g?rforne twgrnerloﬁelaccess net wor k

controll er Sj lesl!)@bi@]d nlgtl li.trg:ltl%{l lﬁ(llug a_ceneric adg ss

COL
a@r am o an eXa t‘ communi cati on

system 100 Ihnpenﬁp-eresponse n}%lug%gnq ';]‘id!(_gtgl th%(dg.ld@ dheQy olf Q\Wc)m&%mn&f mobi | e

handover. ACCOr ustrated exa . anobile station 102 is

conmuni cat 'u‘(;m %%![R)rt@&ibmé RofR sBRUARGRL. %&%; lﬁo@m@m Aetwek (CAN)

controller via an access point 104 and an i ntenet protocol (IP)
based netwgpk..4f ﬁomTﬂlQessaﬂ@-rlGQG[}}&QﬁJﬂTeQeﬂ{Qtﬁmc N RSt AR nbik er®s ati on 102
with a nobile services operator core network 110. Wen the nobile station
102 regisst ahchill Qfitiod QUABNbBALIGD Rirkitchust bR nebitawnaied oCAN-aGsdd8sndidae enhanced
CAN- C 108 sends 15a nessage indicating acceptance of the registration. As
descri bed hellxawite gerd@t aicdss ndrhek n@ssdgdaded andmintlicgdr. by t he enhanced CAN-C
108 includes an identification of network technol ogi es supported or
preferred by th@oslihafrcece QANEEnEOSs oAbe orcblilerigpiign. telgeneppirictsengperki on 102
receives the identification sent by the enhanced CAN-C 108 and wi || know
t he net wor leonediiniohoigiiesssesusbie 4ceass emirplicef Brerete 1555t REMERBENER¥d CAN- C 108.
Thus, when the 20nobile station 102 is ready to handover fromthe IP
net wor k 106“@%kaH&?Hé¥“h@%ﬂﬁ@%mﬁé%@égdﬁdﬁﬁfé“QU@ﬁvéédmF%ﬁ”@%%WﬂW@’ a cel
controller IL |1 coupled wth the cell 3 i |§ statlon 102
will kn#fv vﬂﬁ?%ﬂeﬂé?]% ko t"él’fh‘ﬁBlF'B‘iﬁt‘é‘g" g U’m‘)ﬁﬂ%“ ’“6?“?)1’%‘? &r€a™ oy the
enhanced CAN-C 10 g §ndo si t uat
kfystem

s ( €1 IROLESoSHAL| on 102 wi T
perform rreéghrrogﬁg l%bi & gﬁé}}o %ogﬁnu Tcatic mom én[hhue(,tl; d ltil‘ltIE\C(S}l Onpot ent i al
access points to

evolution rc“ﬁd Io cl(.(,LhQnBtWOlk or universal mobile telecommunications system.
{0012]  The network registration request may be a generic access resource control
registration request. Additionally or alternatively. the response may be a generic access

25  resource contiol registration accept message.



25handov | may be nade to assess the desirability of making the handover.
Advant ageously, because the GAN-C 108 provides the nobile station 102 with
an identification of the network technol ogi es supported or preferred by the
enhanced CAN-C 108, the nobile station 102 will neasure only access points

t hat utiliagh%nﬁ§§n§upported or preferred network teghabRgi®shradi o
access technologies (RAT). In other words, the nobile station will not
5need to utilize resources to neasure and report access points that use
networ k technol ogi es that are not supported or preferred by the enhanced
CAN-C 108. - [ %%ﬂ] TIA%OHHQ‘Q&]E)I@ITJ&'RE@[B!] O rk@Be MR¥on REIARNYRE aRf COMuUNI cation
device that is capable of communicating with the nobile services operator

via avai | aQk&.,26683 8n PRhGGIS cdfpulr readabI® nRGIGASG, BRI pdAMbnouk bR cel | antenna
112. For exanple, the nobile station 102 may be a 10nobil e equi pnent, a '
user equi pABHk sta@inGo reddi@ AXAITRI ReiRBb] @dfE Abdan fdH2A saweyic beek NPl enented as a
single unit such as a data conmuni cation device, a cellular tel ephone, a
mul ti pl e- f gededrk @A releMMbBeDald rervotleviiaatim tpdate ak@age nctpdes aeb@ettponi ¢ mai |

i nternet access, personal information nanagenent, etc.) and voice

comuni §at indinatc@papd dfirddiegcesategmplogimahat diagbd mporad By H¢ mntile(RBAW) enabl ed for
wi rel ess conmmuni cation, or a conputer incorporating an 15internal nodem

Al t er nat i veéiripg a hiwdovepippdedurs tritreiogve HEIndigglpr fem ghepefivoikgt@stpireup@iauni t
conprising a plurality of separate conponents, including but not limted to
a conput er mgssagdt her devi ce connected to a wirel ess nodem [0020] The exanpl e

nobi |l e station 102 includes functionality to receive a network response
that includes éﬂ"ﬂdeﬁ???@%%ﬁ?ﬁﬁdefﬁéFW@#%mP@ﬁ%ﬁ%@8%?%%m?ﬁﬁwdare support ed
or 70preferreq_by therenhqnced CAN- C %08 .mhﬁgg may be.receiyed, for
exanpl e, a®TWAFSOFH o PRGPIE PP IR ICHIFAEP B EBHIP At S SRR S B dur e, etc. For
exanpl tpe nobil e station 102 may extract,. | e, . .0r otherw se
receivgothémPHﬁﬁ???Q%ﬂgy%ﬂ¥lEeéor%§§ﬂ%ﬁm%%f%ﬁﬁggﬁﬁﬁfﬁ?gﬁﬁég$®gﬁ in, embedded

in, or otherw it n.' v1. rEson® efte ne .r ebit '.i reh@SPonNse. I'n
! ﬁgedﬁﬁgggﬁaesmgg% %%n SAE: 10 Bl Wk F%ﬁ bRtliORhRIPONS

addi tion, e station 102 is capable of recogni zing the network
t echnol ogi %ﬁerém?;@%%o%& iHOes A iRfi@kdh RAndMd REy RN ARG GCANNRIARE When
scanning for avail able networks to which the nobile station 102 is to be
handed ovem.@hdyBE o GABIURINGBYd @ilioS BF i @Raltblchpibdtenenhansed CAN-C 108. For
exanple, the nobile station 102 may scan for avail able networks. identify
access poi pipfentch@tionkltiiel gededic hidvess AatvatircknttoBehinel vogdehes nobitbendeisf | ed by t he
identification, measure only those access points with the identified
net wor K5t ecdinaleadlicesi)o acanderheplogits ranyliycludh adesBac casscopdiantistioni t h t he
identified network technol og(ies) to the enhanced CAN-C 108 to request
handover t odiopeeoft ot dibirheeneprdegadio access tefhpPd} The access point 104 of the
illustrated exanple may be any type of CAN access Eo[ntt unl i censed nobile
access (UMR) adtdsk poibaexamplsesnchisgeeprepakeoniefls hepdio 2¢g$ exanpl e, t he
access point 104 may be a W-Fi Ig&E(8QZ.11_ac ﬁ$s oint, a worldw de
10i nt er ope FEBPIBIEYMERCIYI ATIEARERE © “@@Eﬂ“ﬁaﬁﬁng REDPFERE BIY6 access
Ir?fgijln][,e 2,[ glti‘;{‘g‘%gg g;tmibi?gv% u%usm lell?ilﬂ ggc’css%:[:t%brk-l(-egligﬁ)ccg%ﬁiv 1'.%'] rrlllE)bil]{-':04 enabl es the
20 telecommunications system. In some hmplementations, the network registration request may
be a generic access resource control registration request. In some implementations. the
response is a generic access resource control registration accept message.
[0016] Another implementation of a generic aceess network controlier includes
hardware and software stored on a tangible computer readable medium that. during operation,

cause the generic access network controller to receive a generic access network registration

[
wh



connect to the nobile services operator core network 110 via the I P network
106 and the enhanced CAN-C 108. According to the illustrated exanple, the
nobil e station 102 establishes a connection with the access point 104,

whi ch connects the nobile station 102 via 15the I P network 106 to the
enhanced CAN-C 108. [0022] The I P network 106 of the il]ustrated exanple is
the interne¥O 201 18¥0Her exanpl es, the I P network 106 malCHEARIPbe of
private network that comrunicatively couples the access point 104 to the
enhanced CAN-C 108. For exanple, the public network may be any type of
public or private |ocal area network, w.de area network, w reless network,
20w r ed neﬂ%ﬂ?%ﬁOEFEWbWUﬁﬁgﬂWﬁ@“ﬁﬁﬁéﬁ@@ﬂc FARR e tgtiPn Wpdete s WheEd 95 ¢ cui t

switched (CS) and cket swit nmuni.c S bet en the nobile
station 102$§ﬁﬁ"?ﬁ§%H§BFﬂ?“§3 ‘%@‘ %BP&%%?““‘re“ﬁg W%waaﬁs descri bed

in further ere 0, L& stk & registration
request to ?ﬁg%%ﬁﬁgﬁE%dqﬁﬁmP%: gﬁ”nqgeéﬁxgﬁﬁé% %K%B%n%gg sends a
25response to t gi at,, L fication of
net wor k technol Aﬁ %éljlbgg B&g@ u%?i&eg%& %eﬁpre]%hg%ﬁlglé %dml\l-qgmd% For

exanpl e, t hﬁsnﬁ&laﬂsnglﬁ%géﬂ}h&&% Wenﬁﬂﬁhé’%%oﬂetﬂﬁﬁ[ekt&&ﬂgﬁﬁéeks@n (e.g.

congestion of a second generation (20) netmorﬁ congestion on a thlrd
generati on 306} MOMKbile@iaonk, cehdiy d@:@&'nﬁ’tﬁz@rktcbﬁirdﬂ&% wod kscesipported by the
enhanced N-C and/ or the nobile services operator core network 110, etc.
to det er i n@&rmalbEfe bshnot-ogicesoratmusippor t ed by the enhanced GAN-C 108.
[ 00241] The nobil e services operator core network 110 is a core network that
provi des conmmunjoost]i oRICs & lisya i@k dfagrumnmbd i dxemglt edmmmgcasanchistas 1@the nobi | e
station 102. The nobile services operator core network 1.10 can be

communi cat iingleyesap heditcd hirkie b Inengeatit ofmatalp byridaver-hiccerdhaiit®d  CAN- C
108 or the access point 104 or the antenna 112. The 10nvbil e services

oper at of0 calestmied wemkle F1TbHaYatse 18hy coypeni@ivahicoiithk iiaersredi des any
conmbi nation of CS and PS services for nobile stations. k 025] The exanpl e
cel | antenﬁﬁmifzﬂﬁﬁéﬁ“aééGéN&@Fmﬁm%f6%¥é%§@5bbﬁh?m?tW“W 5 le station
The cel

102 to access the nobil servic r at,or L& 10
ant enna 112mﬁﬁ?fﬁém31%%$?m§Fﬂ3 §§?§p§‘ @“ﬁﬁgg sta?ﬁ%ﬁ”%@% PRSF K such as,
for exanpl e, 15a 30 net wor | 40

xamp Slﬁ)ﬁ(ﬁ vsét% a mobhé nme ElclItOI C(C M&mﬂ lfl(ﬂ %’{nehn tlgaelﬂa% IQ‘I‘.tath 16 )

L
network, a s@ stens OI’ ogl es network

uni ver sal "ggﬁ%g 99&;&9 PTGl mm%efd%&mc(lﬁmﬁ)mmm@ Lﬂmk%& term

evol ution ( netmor a code division mil tiple access (CDMA) network,

etc. Thes anfenng. Ladng a&@ﬁmgsﬁ% @ sPuiBR S ®icRbédRIGaNEdOl. ther (BSC), node
B, or other conponent of the nobile services operator core network 110 to

facilitate rﬁ@sﬁ@ﬂdrp @t@@ﬂ?ﬁﬂ@hﬁ@{cb@ﬂl\ﬂcﬁ ErVhBRISs ani@02datioh dARet@x&npl e
operation, the nobi l e station 102 registers with the enhanced GAN-C 108

duri ng commmnGladiésQippotfl @ peniedbbiie adhiereGas-UBenatordingln teln@bild . Al so
during communication |I. the enhanced GAN-C 108 sends an acceptance of the
regi strati omtioha? robutledesificitide snt by thatnhoredFANKel O andvoillkngedhnol ogi es
supported or preferred by the

network technologies supported or preferred by the enhanced GAN-C 108, Thus, when the

20 mobile station 102 is ready to handover from the IP network 106 t another network access

points such as, for example. a cell controtler 11 coupled with the cell antenna 112. the

mobile station 102 will know which network technologies are supported or preferred by the

enhanced GAN-C 108. In 2 handover situation, the mobile station 102 will perform

measurements of signal strength or other metrics on potential access points to which a

25  handover may be made to assess the desirability of making the handover. Advantageously,



95enhanced GAN-C 108. Later during communication |I. the nobile station 102
sends a request to the enhanced CAN-C 108 to be handed over to a cellular
access point (e.g., the cell antenna 112). Because the nobile station 102
has been nade aware of the capabilities of the enhanced CAN-C 108 via the
registrati on, fiBS3gs, the nobile station 102 does not wfRaRFLRSEUN CES
measuring and reporting access points that use network technol ogi es not
supported 5 or preferred by the enhanced CAN-C 108. The enhanced CAN-C 108
then instructs the nobile station 102 to initiate conmunication with the

cel I ant enpa, Al de chREC Db GueS aldoBi s:0én [D8AmIaR idkhBlRSn GOATMM.GRL I ON Wi th
the cell antenna in comunication referred to using reference nuneral 2 in

FIG 1. [O0R4biokkGuprkSordhei@tadiPine Alssasantd o, hbabhirepb@coukidur i ng
conmuni cation | 100? FIG I. The exanpl e nessage fl ow begi ns when the

mobi | e st akkRBre bRIE akcBsspBinds Miat diilik«erh6:0 BiPpokcaat pofarsu defvoiihe enhanced CAN-C 108
and the nobile services operator core network 110. The nobile station 102
sends a GAwxRGoREa/STER REQ@IESheredsayeln2@Rr trardt. e nehirasnciedwBAN: C 108. For
exanpl e, the GA-RC REG STER REQUEST may be sent in accordance with 3GPP TS
44. 318. 5Uposrd tegdirptsoofeestth ee@ive RO REG «SFER REQVEST netvStkheheridzzsaced CAN-C
108 determnes that the registration should be accepted and sends a GA-RC
REG STER AOSERPMareiysage oxgdenad by He episbict &434+at¥®n 102. The enhanced CAN-C
108 includes a CAN node indicator (GM) that indicates the capabilities of
t he enhanced CAMIE 10%eimebildpEtiopnlIRMARPEIIS IR OACIIOPTICHs dad® B0¥ t o i ndicate
preferred and/or supported network technol ogi es ;pgﬁﬁe‘npbile station 102.
20100281 Ac EBrE HgoRpUnpEing MR EF PaRIEde e S MBraer YHEERISAHEE P CAEE 108 may
determ ne that a chaﬁge %Qg%Qe 9§ﬁ§PE%¥ti%S 0 géﬁﬁgyenggfmaﬂ%qnetmork
t echnol ogi &€ 5% PGELIYF PR FRFFHE -ﬁ@'ﬁ@d@§ AOEEPT Ms€dge 204 has
been sgpt to.ﬁhe.nnbile stati G%gZEﬁF I ohaB 8.lhed |l Ustrates an
b L, a T1seL (%&un%gt %@%@Wle Guatiohd82 r% be ;

exanpl e format fof the s R TER® message 2 2 That includes the
GML. LETM&%&MLJ Q5 EL BB o TYRE/ RehShiene s ad 3SR IR fbpRck8)a Pres ence
For mat Len ‘gth Vain

multiple-funciion communication device with data (e.g., electronic matl, internet access,

personal information management, etc.) and voice communication capabilities, a personal

digital assistant (PDA) enabled for wireless communication. or a computer incorporating an

15  internal modem. Alternatively, the mobile station 102 may be a multiple-module unit
comprising a plurality of separate components. including but not limited 0 a computer or
other device connected to a wireless modem.
{0020]  The example mobile station 102 includes functionality to receive a network
response that includes an identification of network technologies that are supported or
20 preferred by the enhanced GAN-C 108, which may be received, for example, as part of a

registration procedure, an update procedure, etc. For example, the mobile station 102 may

extract, decode. decrypt, or otherwise receive the identification that may be included with,

inserted in, embedded in, or otherwise associated with the network registration response. In

addition, the mobile station 102 is capable of recognizing the network technologies supported

25  or preferred by the enhanced GAN-C 108 when scanning for available networks to which the
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mobile station 102 is to be handed over after a communication session with the enhanced
GAN-C 108. For example, the mobile station 102 may scan for available networks. identify
access points that utilize the network technolog(ies) identified by the identification, measure
only those access points with the identified network technolog(ies), and report only those
access points with the identified network technolog(ies) to the enhanced GAN-C 108 to
request handover to one of the networks.

[0021]  The access point 104 of the iflustrated example may be any type of GAN
access point, unlicensed mobile access (UMA) access point, home node B. femtocell, etc.
For example, the access point 104 may be a Wi-Fi IEEE 802.11 access point, a worldwide
interoperability for microwave access point (WiMax) IEEE 802.16 access point, a
Bluetooth ™ access point, etc. The access point 104 enables the mobile station 102 to
connect to the mobile services operator core network 110 via the IP network 106 and the
enhanced GAN-C 108. According to the illustrated example, the mobile station 102
establishes a connection with the access point 104, which connects the mobile station 102 via
the IP network 106 to the enhanced GAN-C 108.

[0022] The IP network 106 of the illustrated example is the internet. In other
examples, the IP network 106 may be any type of private network that communicatively
couples the access point 104 to the enhanced GAN-C 108. For example, the public network
may be any type of public or private local arca network, wide area netwaork. wireless network,
wired network, ele.

[0023]  The enhanced GAN-C 108 facilitates circuit switched (CS) and packet
switched (PS) communications between the mobile station 102 and the mobile services
operator core network 110. As described in further detail herein, when the mobile station 102
sends a registration request to the enhanced GAN-C 108, the enhanced GAN-C 108 sends a

response to the registration request that includes an identification of network technologies/

-9
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1 4 Cell ldentity Cell ldentity 11.2.4 MTLV 4 5 Location Area
Identification Location Area ldentification 11.2.5 M
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RATS supported by the enhanced GAN-C 108. For example, the enhanced GAN-C 108 may

analyze network congestion (e.g., congestion of a second generation (2G) network,

congestion on a third generation (3G) network, etc.), may analyze the networks supporied by

the enhanced GAN-C and/or the mobile services operator core network 110, etc. to determine
5  which technologies are supported by the enhanced GAN-C 108.

[0024]  The mobile services operator core network 110 is a core network that
provides communication services for mobile stations such as the mobile station 102. The
mobile services operator core network 110 can be communicatively coupled to the mobile
station 102 via the enhanced GAN-C {08 or the access point 104 or the antenna 112, The

10 mobile services operator core network 110 may be any type of network that provides any
combination of CS and PS services for mobile stations.

[0025] The example cell antenna | 12 provides a cellular access point for the
mobile station 102 to access the mobile services operator core network 110. The cell antenna
112 may be a part of any type of base station or network such as, for example, a 2G network,

15  a 3G network, a fourth generation {(4G) network, a Global Systems for Mobile (GSM)
technologies network, a universal mobile telecommunications system (UMTS) network, a
long term evolution (LTE) network, a code division multiple access (CDMA) network, etc.
The antenna 112 is connected to a base station controller (BSC), node B, or other component
of the mobile services operator core network 110 to Facilitate CS and PS communication

20 services.

[0026] In an example operation, the mobile station 102 registers with the enhanced
GAN-C 108 during communication represented by reference numeral | in FIG. 1. Also
during communication 1. the enhanced GAN-C 108 sends an acceptance of the registration

that includes an identification of the network technologies supported or preferred by the

2
Lh

enhanced GAN-C 108. Later during communication 1. the mobile station 102 sends a request

- 10 -
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to the enhanced GAN-C 108 to be handed over to a cellular access point (e.g., the cell
antenna §12). Because the mobile station 102 has been made aware of the capabilities of the
enhanced GAN-C 108 via the registration message, the mobile station 102 does not expend
resources measuring and reporting access points that use network technologies not supported
or preferred by the enhanced GAN-C {08. The enhanced GAN-C 108 then instructs the
mobile station 102 to initiate communication with the cell antenna 112. The mobile station
102 then initiates communication with the cell antenna in communication referred to using
reference nameral 2 in FIG. 1.

[0027] FIG. 2 is an example message flow that may occur during communication |
of FIG. 1. The example message flow begins when the mobile station 102 is to initiate
communication with the enhanced GAN-C 108 and the mobtle services operator core
network 110. The mobile station F02 sends a GA-RC REGISTER REQUEST message 202
to the enhanced GAN-C 108. For example, the GA-RC REGISTER REQUEST may be sent
in accordance with 3GPP TS 44.318. Upon receipt of the GA-RC REGISTER REQUEST,
the enhanced GAN-C 108 determmines that the registration should be accepted and sends a
GA-RC REGISTER ACCEPT message 204 to the mobile station 102. The enhanced GAN-C
108 includes a GAN mode indicator (GMI) that indicates the capabilities of the enhanced
GAN-C 108 in the GA-RC REGISTER ACCEPT message 204 to indicate preferred and/or
supported network technologies to the mobile station 102.

[0028]  According to the illustrated example, the enhanced GAN-C 108 may
determine that a change in the capabilities or preferences for network technologies has
occurred after the GA-RC REGISTER ACCEPT message 204 has been sent to the mobile
station 102. For example. Table 1 illustrates an example format for the GS-RC REGISTER

ACCEPT message 204 that includes the GML



TLV 4 19 GAN Band CAN Band 11.2.19 M TLV 3
11.2.37 MTLV 4 13 CAN Cel |

37 TU3920 Ti mer TU3920 Ti ner
Description CAN Cell Description 11.2.13 0
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1EI Information Type/Reference Pres | For | Len | Valu { Note
Element (3GPP TS 44.318) ence | mat | gth e $
Length Tndicator | Length Indicator M v 2
11.L.1.1
GA-RC Protocol | Protocol Discriminator v %) 0000
Discriminator 11.1.1.2
Skip Indicator Skip Indicator v ¥ | 0000
11.1.1.3
GA-RC Message Type AY ]
REGISTER 11.1.1.4
ACCEPT
message identity
4 | Cell Identity Cell 1dentity M | TLV | 4
11.2.4
5 | Location Area Location Area Identification TLV 7
Identification 11.25
14 | GAN Control GAN Control Channel M | TLV 8
Channe] Description
Description 11.2.14
23 | TU3910 Timer { TU3%910 Timer M | TLV ] 4
11.2.23
22t TU3906 Timer | TU3906 Timer M | TLV 4
11.2.22
19 | GAN Band GAN Band M | TLV 3
11.2.19
37 | TU3920 Timer | TU3920 Timer M TV 4
11.2.37
i3 | GAN Cell GAN Cell Description O |TLV | 4
Description 11.2.13
43 { TU4001 Timer | TU4001 Timer C TLV 4
11.243
60 | TU4003 Timer | TU4003 Timer C JTLV| 4
11.2.60
44 | Location Status | Location Status O [ TLV 3
11.2.44
62 | GAN Service GAN Service Zone 9] TV | 5-
Zone Information 133
Information 11.2.62
67 | Serving GANC | Serving GANC table O |TLV | 3
table indicaior indicator
11.2.67
112 | TU4004 Timer | TU4004 Timer C | TLY 3
11.278
79 { GAN Mode GAN Mode Indicator Q TLV 3
Indicator 11.2.79
81 1 GAN Iu Mode GAN Iu Mode O | TLV 6
Cell Description | Cell Description
[1.2.81

Table 1: Content of GA-RC REGISTER ACCEPT message with GMI




TLV 4 _43 TU4001 Tiner TU4001 Timer 11 .2.43 C TLV 4 60 TU4003 Tini er
PLJ4003 Tiner 11.2.60 CTIN 4 44 Location Status Location Status 11.2.44 0
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[0029]  To report the change in capabilities, the enhanced GAN-C 108 transmits a
GA-RC REGISTER UPDATE DOWNLINK message 206 to the mobile station 102. The
GA-RC REGISTER UPDATE DOWNLINK message 206 includes a GMI that indicates the
capabilities of the enhanced GAN-C 108. For example, Table 2 illustrates an example format

5 forthe GA-RC REGISTER UPDATE DOWNLINK message 206 that includes the GMIL.

13-



3 62 CAN Service Zone Information CAN Service Zone Information 11.2.62 0O
TLV 5- 133 67 Serving GANC fabl e indicator Serving GANC tabl e indi cat or
11.2.67 0 TLV 3 112 TU4004 Ti mer
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IEI | Information Type/Reference Pres | Format | Length | Valu | Notes
Element (3GPP TS 44.318) ence e
Length Indicator | Length Indicator M Vv 2
11.1.1.1
GA-RC Protocol | Protocol Discriminator M v ! 0000
Discriminator 11.1.1.2
Skip Indicator Skip Indicator M v Va 0000
11.1.1.3
GA-RC Message Type M \Y 1
REGISTER 11.1.1.4
UPDATE
DOWNLINK
message identity
4 | Cell Identity Cell Identity 0] TLV 4
1124
5 | Location Area Location Area 0] TLV 7
Identification Identification
11.2.5
14 { GAN Control GAN Control Channel O TLV 8
Channel Description
Description 11.2.14
23 | TU39I0 Timer TU3910 Timer O TLV 4
11.2.23
22 | TU3906 Timer TU3%006 Timer o] TLV 4
11.2.22
19 | GAN Band GAN Band O TLV "3
11.2.19
37 | TU3920 Tuner TU3920 Timer 6] TLY 4
11.2.37
13 | GAN Cell GAN Cell Description O TLV 4
Description 11.2.13
43 | TU4001 Timer TU4001 Timer 0) TILV 4
11.2.43
60 | TU4003 Timer TU4003 Timer 0] TLY 4
11.2.60
44 | Location Status Location Statas 0 TLYV 3
11.2.44
62 | GAN Service GAN Service Zone O TLV 5-133
Zone Information
Information 11.2.62
81 | GAN Iu Mode GAN Tu Mode @] TLY 6
Cell Description | Cell Description
11.2.81
79 | GAN Mode GAN Mode Indicator O TLV 3
Indicator 11.2.79

Table 2; Content of GA-RC REGISTER UPDATE DOWNLINK message with GM1
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TU4004 Tiner 11.2.78 C TLV 3 79 CAN Mode I ndi cator CAN Mode i ndi cator
11.2.79 0 TIN 3 81 CAN In Mode Cell Description CAN |u Mde Cell
Description 11.2.81 0 TLV 6 Tabl e!: Content of GA-RC REG STER ACCEPT
nmessage with GM WO 2010/ 142024PCT/ CA2010/ 000861
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[0030] Table 3 illustrates an example format the GML

8 7 6 5 4 3 2 1
GAN Mode Indicator IEI octet |
Length of GAN Mode Indicator value contents octet 2
spare | HO 26 | HO 3G | Mode |octet3

Table 3: GMI information element (1E)

{0031]  Table 4 illustrates an example format for the mode element of the GMI IE

of Table 3.
Mode (octet 3, bits 1.2}
0 Reserved
| The MS shall operate in GAN A/Gb mode
2 The MS shall operate in GAN lu mode
3 Reserved
5 Table 4: Format of the mode efement of the GMI IE

[0032] In the example GMI IE of table 2, the HO_2G indication specifies whether
the mobile station 102 may be handed over to a 2G cell and the HO_3G indication specifies
whether the mobile station 102 may be handed over to a 3G cell. An example format for the

HO 26 indication and the HO_3G indication are shown in Table 5.

HO_2G, HO_3G (octet 3. bits 3,4)
0 MS may report cells
[ MS shall not report cells
10 Table 5: Format for the HO_2G indication and the HO_3G indication

[0033]  An alternative format for the GMI IE that includes a separate value (o

indicate each of the capabilities of the enhanced GAN-C [08 is shown in Table 6.

GM1, GAN Mode Indicator (octet 3)

3 The MS shall operate in GAN A/Gb mode and report 2G cells for handover

4 The MS shall operate in GAN A/Gb mode and report 3G cells for handover

5 The MS shall operate in GAN A/Gb mode and report 2G + 3G cells for
handover

6 The MS shall operate in fu mode and report 2G cells for handover

7 The MS shall operate in Iu mode and report 3G cetls for handover

8 The MS shall operate in Tt mode and report 2G + 3G cells for handover

9 to 255 Reserved

Table 6: Example GMI IE format



[ 0029] To report the change in capabilities, the enhanced CAN-C 108
transmts a GA-RC REG S TER UPDATE DOMNLI NK nessage 206 to the nobile
station 102. The GA-RC REG S | FR UPDATE DOMANLI NK message 206 includes a GM .
t hat indicates the capabilities of the enhanced CAN-C 108 For exanpl e,
Table 2 il lysidh g\%an exanple format 5 for the GA-RC E,E{E DATE
DOMNLT NK rressage % that includes the GM. | EI | nf or mat I on

Type/ Reference (3GPP TS 44.318) Pres ence Format Length Valu e Not es
Length Indicator Length Indicator 11.1.1.1 MV 2

[0034]  FIG. 3 is an example message flow that may also occur during

communication | of FIG. 1. According to the illustrated example, the message flow of FIG.
3 takes place after the message flow of FIG. 2. At the start of the message flow of FIG. 3, the
mobile station 102 18 1n 2 generic access (GA) circuit switched resources (CSR)

© 5 DEDICATED state 302 (3GPP TS 43.318). In the GA-CSR-DEDICATED state 302, the
mabile station 102 can initiate a handover to a cellular network (e.g., the cell antenna 112 of
FIG. 1). According to the illustrated example, the mobile station 102 initiates the handover in
response 10 the GA-CSR UPLINK QUALITY INDICATION message 304 received from the
enhanced GAN-C 108 in accordance with 3GPP TS 43.318/44.318. The mobile station 102

10 may tnitiate handover for any other reasen. For example, the mobile station 102 might
inttiate the handover due to local measurements of GAN coverage signal quality, reception of
real time transport (RTP) control protocol (RTCP) packets indicating poor uplink guality,
excessive loss or delay in received RTP packets, etc.

{0035]  To initiate the handover, the mobile station 102 sends a GA-CSR

15 HANDOVER INFORMATION (HI) message 306 in accordance with 3GPP TS 44.318. The
GS-CSR HI message 306 includes a report of identities of cells to which the mobile station
102 could be handed over. For example, the report may identify the cells which are in the
vicinity of the mobile station 102. According to the illustrated example, the mobile station
102 uses the identification of the capahilitics of the enhanced GAN-C 108 reccived in the

200 GA-RCREGISTER ACCEPT message 204 when determining which cells to measure and
report to the enhanced GAN-C 108. The exampte mobile station 102 may determine that
there are five celis available to the mobile station 102, but that only three of those cells meet
the capabilities of the enhanced GAN-C 108. For example, the enhanced GAN-C 108 may
have indicated that the mobile station 102 can only be handed over to a 2G cell and the

25 mobile station may determine that three of the available cells are 2G cells and that the other
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two cells are 3G cells . Accordingly, the mobile station 102 will only measure and report the
supported cells (e.g.. 2G cells) in the GA-CSR HI message 306.

[0036]  After receiving the GA-CSR HI message 306, the enhanced GAN-C 108
reviews the reported cells and selects a desired cell to which the mobile station 102 should be
connected. Because the reported cells do not include cells that do not meet the capabilities of
the enhanced GAN-C 108, the enhanced GAN-C 108 will not expend resources processing
cells to which the mobile station 102 cannot be handed over. The enhanced GAN-C 108
sends a GA-CSR HANDOVER COMMAND message 308 instructing the mobile station 102
to initiate communication with the selected cell. Then mobile station 102 then enters the GA-
resource control (RC)-REGISTERED state 310 in accordance with 3GPP TS 43.318. In the
GA-RC-REGISTERED state 310, the mobile station 102 has been registered with the
enhanced GAN-C 108 and is connected to the mobile services operator core network 110 via
a cellular network (e.g., the cell antenna 112).

[0037]  Flowcharts representative of example processes that may be executed to
implement some or all of the elements of the system 100 and mobile communication devices
described herein are shown in FIGS. 3-4.

[0038]  In these examples, the process represented by each flowchart may be
implemented by one or more programs comprising machine readable instructions for
execution by: (a) a processor, such as the microprocessor 1012 shown in the example
computer 1000 discussed below in connection with FIG. 10, (b) a controller, and/or (¢) any
other suitable device. The one or more programs may be embodied in software stored on &
tangible medium such as, for example. a flash memory, a CD-ROM, a floppy disk. a hard
drive, a DVD. or a memory associated with the processor 1012, but the entire program or
programs and/or portions thereof could alternatively be executed by a device other than the

microprocessor 1012 and/or embodied in firmware or dedicated hardware (e.g., implemented

17 -
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by an application specific integrated circuit (ASIC), a programmable logic device (PLD), a
field programmable logic device (FPLD), discrete logic, etc.). For example, any one, some or
all of the example mobile communications system components could be implemented by any
combination of software, hardware, and/or firmware. Also, some or all of the processes

5 represented by the flowcharts of FIGS. 4-5 may be implemented manually.

[0039]  Further, although the example processes are described with reference to the
flowcharts illustrated in FIGS. 4-3, many other techniques for implementing the example
methods and apparatus described herein may alternatively be used. For example. with
reference to the flowcharts iHustrated in FIGS. 4-5, the order of execution of the blocks may

10 be changed. and/or some of the blocks described may be changed, eliminated, combined,
and/or subdivided into multipie blocks.

{00401  FIG. 4 is a flowchart of an example process that may be implemented by
the enhanced GAN-C 108. The example flowchart of FIG. 4 begins when the enhanced
GAN-C 108 receives a GA-RC REGISTER REQUEST (block 402). The enhanced GAN-C

15 108 then determines supported network technologies (block 404). For example. the enhanced
GAN-C 108 may analyze network loads of available networks, may analyze the capabilities
of the mobile services operator core network 110, may analyze any properties or
characteristics of the networks connected to the enhanced GAN-C 108, or may analyze the
capabilities of the GAN-C 108 to support handover 1o different network technologies to

20 deternine which netwaork technologies are supported or preferred. The enhanced GAN-C
108 then sends a GA-RC REGISTER ACCEPT message to the mobile station 102 (block
406). The GA-RC REGISTER ACCEPT message includes an identification of the network
technologies that are supported and/or preferred by the enhanced GAN-C 103.

[0041]  FIG. 5 is a flowchart of an example process that may be implemented by

25  the mobile station [02. The process of FIG. 5 begins when the mobile station 102 has

-18 -



23 TU3910 Tiner TU3910 Tiner 11.2.23 0 TLV 4 22 TU3906 Tinmer TU3906 Ti nmer
11.2.22 0 TLV 4 19 CAN Band GAN Band 11.2.19 0 TLV

WO 2010/142024 PCT/CA2010/000861

entered the GA-CSR-DEDICATED state (block 502). While not shown, the mobile station
102 may engage is CS communication during the time that the mobile station 102 is in the
GA-CSR-DEDICATED state. The mebile station 102, may also enter a GA-packet switched
resources {PSR)-ACTIVE state to send and receive PS data to and from the enhanced GAN-C
5 108, At sdme time, the mobile station 102 determines that a handover from the GAN 1o a
cellutar network should occur. In the illustrated example, the mobile station 102 determines
that a handover should occur in response to receiving a GA-CSR UPLINK QUALITY
INDICATION (block 504). The example mobiie station 102 then measures available cells to
which the mobile station 102 could be handed over (block 506). Because the mobile station

10 has previously received an indication of the capabilities of the enhanced GAN-C 108, the
mobile station 102 will only measure cells that meet the capabilities of the enhanced GAN-C
108. Alternatively, the mobile station 102 could measure all available cells and remove cells
that do not meet that capabilities of the enhanced GAN-C 108 before reporting to the
enhanced GAN-C 108.

15 {00421  After measuring available cells that meet the capabilities of the enhanced
GAN-C 108, the mobile station 102 sends a GA-CSR HI message that includes identification
of one or more of the measured cells to the enhanced GAN-C 108 (block 508). The mobile
station 102 then receives a GA-CSR HANDOVER COMMAND that indicates the cell to
which the mobile station 102 will be handed over (block 510). The mobhile station 102 then

20  enters the GA-RC REGISTERED state in connection with the selected cell (block 512).

[0043] FIG. 6 is an exemplary mobile station 600 that may implemeat the mobile
station 102 of FIG. 1. The example mobile station 600 is a two-way wireless communication
device having at least voice and data communication capabilities. The example mobile
station 600 has the capability to communicate with other computer systems on the Internet.

25  Depending on the exact functionality provided, the mobile station 600 may be referred to as a
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data messaging device, a two-way pager, a wireless e-mail device, a cellular telephone with
data messaging capabilities, a wireless Internet appliance, or a data commanication device, as
examples.

[0044]  Where the mobile station 600 is enabled for two-way communication. it
will incorporate a commmuntcation subsystem 611, including both a receiver 612 and a
transmitter 614. as well as associated components such as one or more, embedded or internal,
antenna elements 616 and 618, local oscillators (1LOs) 613, and a processing module such as a
digital signal processor {DSP) 620. As will be apparent to those skilled in the field of
communications, the particular design of the communication subsystem 611 will be
dependent upon the communication network in which the device is intended to operate. For
example, the mobile station 600 may include a communication subsysiem 611 designed to
operate within one or more networks. For example, the communication subsystem 611 may
operate in & GPRS network, a UMTS network, a wireless local area network, a 2G network. a
3G network, a 4G network, a Bluetooth™ network, etc. The communication subsystem 611
may be a single subsystem or may comprise multiple subsystems.

[0045]  Network access requirements will also vary depending upon the type of
network 619. For example, in UMTS and GPRS networks, network access is associated with
a subscriber or user of the mobile station 6{{. For example, 2 GPRS mobile device uses a
subscriber identity module (SIM) card in order to operate on a GPRS network. In UMTS a
USIM or $IM module is used. In CDMA a RUIM card or module is used. These will be
referred to as a UIM interface herein. Without a valid UIM interface, a mobile device may
not be fully functional. Local or non-network communication functions, as well as legally
required functions (if anv) such as emergency calling, may be available, but the mobile
device 600 will be unable to carry out any other functions involving communications over the

network 600. The UIM intertace 644 is normally simiiar to a card-slot into which a card can
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be inserted and ejected like a diskette or PCMCIA card. The UIM card can hold key
configuration information 651, and other information 653 such as identification. and
subscriber related information.
[0046] When network registration or activation procedures have been completed.
5 the mobile station 600 may send and receive communication signals over the network 619.
Signals received by the antenna 616 through the communication network 619 are input to the
receiver 612, which may perform such common receiver functions as signal amplification.
frequency down conversion, filtering, channel selection and the like and. analog to digital
(A/D) conversion. A/D conversion of a received signal allows more complex communication
[0 functions such as demodulation and decoding to be performed in the DSP 620. In a similar
manner. signals to be transmitted are processed. including modulation and encoding for
example, by the DSP 620 and input to transmitter 614 for digital to analog conversion,
frequency up conversion, filtering, amplification, and transmission over the communication
network 619 via the antenna 618. The DSP 620 not only processes communication signals,
15 butalso provides for receiver and transmitter control. For example, the gains applied to the
communication signals in receiver 612 and the transmitter 614 may be adaptively controlled
through automatic gain control algorithms implemented in the DSP 620.
[0047]  The network 619 nay further communicate with multiple systems,
including a server 660 and other elements (not shown). For example, the network 619 may
20  communicate with both an enterprise system and a web client system in order to
accomumodate various clients with various service levels.
[0048]  The mobile station 600 preferably includes a microprocessor 638 which
controls the overall operation of the device. Communication functions, including at least data
communications, are performed through the communication subsystem 611. The

25 microprocessor 638 also interacts with turther device subsystems such as the display 622 the
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flash memory 624, the random access memory (RAM) 626, anxiliary input/output (1/0)
subsystems 628, a sertal port 630, a keyboard 632, a speaker 634, a microphone 636, a short-
range communications subsystemn 640, and any other‘ device subsystems generatly designared
as 642.

5 [0049]  Some of the subsystems shown in FIG. 6 perform communication-related
functions. whereas other subsysterns may provide "resident” or on-device functions. Notably.,
some subsystems, such as the keyboard 632 and the display 622, for example, may be used
for both communication-related functions, such as entering a text message for transmission
over 4 communication network, and device-resident functions such as a calculator or task list.

10 {0050]  Operating system software used by the microprocessor 638 is stored in a
persistent store such as a flash memory 624, which may instead be a read-only memory
(ROM) or similar storage element (not shown). The operating system, specific device
applications, or parts thereof, may be temporarily [oaded into a volatile memory such as a
RAM 626. Received communication signals may also be stored in the RAM 626. Further. a

15  unique identifier is also stored in read-only memory.

[005%]  As shown, the flash memory 624 can be segregated into ditferent areas for
both computer programs 658 and program data storage 650, 652, 654, and 656. These
different storage types indicate that each program can allocate a portion of the flash memory
624 for their own data storage requirements, The flash memory 624 additionally includes a

20 GMI suppaort module 659 for handling of GMI information elements received from a GAN
network (e.g., from the enhanced GAN-C 108). The GMI support module 659 may be
implemented according to the flow chart of FIG. 5 and according to the block diagram
described in conjunction with FIG. 9.

f0052]  The example microprocessor 638, in addition to its operating system

25 functions, enables execution of software applications on the mobile device. A predetermined
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operate in GAN |lu node 3Reserved 5Table 4: Format of the node el enent of
the GM I E_[0032 In the exanple GM | F of table 2, the ation
specifies REHY 4% He nobile station 102 may be handed %es%ﬁﬁ%mgwﬁo cel |
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Mode | ndi cator (octet operate 1n GAN A/ Gb node and report

20 cells f %J@P@QM ﬁ{igﬁl‘dt-gm %ntstlﬂé’-mm@%@tﬁﬁe hdd l%l%e'ﬁ/n@ﬂem@ﬁtnmg report 3G

cells for handover 5 shal| operate in GAN A/ Gb node and report 20 +
3G cel | 5 f ofe R@REBY BOLiR TBGMNRSR AUt n@ PRI 6, el riuil, thidkRdevantviiepant 2G cells

for handover 7The Ms shall operate in |u node and report 30 cells for
handover  appointments, and task items. One or more memory stores would be available on the mobile
device to facilitate storage of PIM data items. Such PIM application would preferably have
the ability to send and receive data items, via the wireless network 619. In an example
implementation. the PIM data items are seamlessly integrated. synchronized, and npdated, via
[0 the wireless network 619. with the mobile device uset's corresponding data items stored or
associated with a host computer system. Further applications may also be loaded onto the
mobile device 600 through the network 619, an auxiliary IO subsystem 628, the serial port
630, the short-range communications subsystemn 640 or any other suitable subsystem 642, and
installed by a user in the RAM 626 or preferably 2 non-volatile store (not shown) for
15 execution by the microprocessor 638. Such flexibility in application instatlation 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 funcrions and other such financial transactions to be performed using
the mohile station 600. These applications will however, according to the above, in many
200 cases need to be approved by a carrier.

{00531 In adata communication mode, a received signal such as a text message or
web page download will be processed by the communication subsystem 611 and input to the
microprocessor 638, which preferably further processes the received signal for output to the
display 622, or alternatively to an auxiliary O device 628. A user of mobile station 600 may

25  also compose data items such as ematl messages for example, using the keyboard 632, which
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2010/ 142024PCT/ CA2010/ 000861 [0034]FIG 3 is an exanple nessage flow that
may al so occur during conmunication 1 of FIG 1. According to the
illustrate ?d}ﬁ t he nessage flow of HG 3 takes & the
nmessage flgvvffo g& 2. At the start of the nmessage flow fc?zﬂ@ %61

nobile station 102 is in a generic access (GA) circuit swtched resources
(CSR) - 5 DEDI CATED state 302 (3GPP TS 43.318). In the GA-CSR- DEDI CATED
state 302, uéty?ehmﬁm Joepgkg%mmm&%e@@nmwteielpﬁoh@ e b@ypﬂpmammu& cel lul ar

network (e e ce tenna 112 of According'to

i T ustrat egieanRhs 62b by Fgm K& B ab@labya d72e b tShtﬁﬂtc%&p(tsgﬁltmmqver in
response to the CSR UPLI NK QUALI TY | NDI CATI ON nessage 304 received from
t he enhancgg, AN EiddSvin BLROKEGRDE oWl Bircd@PRe dotitkdic3ddd/«Aky&k8. The nobile
station 102 10may initiate handover for any other reason. For exanple, the
nobi | e stakilon 102 might initiate the handover due to | ocal neasurenents of
GAN coverage signal quality, reception of real tine transport (RTP) control
pr ot ocob ( RTCP)0054dk k dosvdiradboatingopooerall pparatkn ofttbd mabyle stetco®8&isve | 0oss or
delay in received RTP packets, etc. [00351To initiate the handover, the
mobi | e st atimdr, 0Dt seindsivel GAICSRUIE Be pHMNDOVERDEAKFORMATs@RI¢fr ) nmessage 306
in accordance with 3GPP TS 44.318 The GS-CSR Il nessage 306 includes a
report of ehemisiien wapldife serarqtasl by shevipirrephonh@onblernaive yageiovrdid® coul d be
handed over. For exanple, the report ma%/ identify the cells which are in
the vi ci ni tYPsEEMEREhFDHYNE e YS?P“ilt’.'l?‘“ KEEBrHYAGC P%“’tpﬂ?élewq U< at ed

exanpl e, the pobile st on 102 uses th |dent| |ca n of .the capabllltles
of the enhﬁ‘ﬂ‘&‘?&“ﬁ%\?é %@“3@‘6}&6\%8‘%‘) “Wﬁé’“’?@“ﬁ& SHERTRELEPT message

204 whep det d Lot h d
Gan-C 105, Tteh bhael otk it Pafiaos e eb B et Befer e ar e 11 ve
cel'ls avai ! ﬁlt}?@fta%a![)iggﬁ?a{{?,%é (ﬁfdﬁgrﬂlg{ 494%1 0 QéA hf-o%@%.‘g%ht¥d len'ﬁﬁl gf those

cells neet e capabi es o Rance For exarrpl e, the
enhanced G(y\lé)g 18 may have i ndi cat ed that the nobile station 102 can only
be handed over to a 2G cell and the 25npbile station nay determ ne that
three of the aygiskpbl@e Gkl prdt@ind6E GhdyDe affentdial it hRrolh@kii t wo cells are
30 cells. Accordingly, the nobile station 102 will only neasure and report
t he suppor igidaebihs)-tf@. iibbite &Qice @ lnGjch kynchrbiezaér GHR tbr'sRBSSHRgaNDOH .

[ 0036] After receiving the GA-CSR H nessage 306, the enhanced CAN-C 108
revi ewdst heor épentned be ddsindlearitle sehlgott $3Gmdesiedusead ket pefewhiesh t he nobil e
station 102 should be 5connected. Because the reported cells do not include
cel I s t hat hdwginotexreet deviheorcelpedyt drptidaden wf wokid cued drcerbiliAngoChe 08, t he
enhanced CAN-C 108 will not expend resources processing cells to which the
nobi | e st atPylf It GaAnePvities fanduaaatisy er softyre dewnedeedreamiilcs D8 sends a
GA- CSR HANDOVER COVIVAND nessage 308 i nstructl ng the npbile station 102 to
initiate cBYATH Gat Poreiqg ‘Y‘f?iec‘h@‘%'lﬂet‘}t"é&ett‘?ell1 W&W‘“ﬁﬁ%’m wd gt PHn 102 t hen
enters the GA- resource contral : ED state 310 in accordance
with 3GPP ﬁ"S“&‘ﬁ‘%i’%”“‘ﬁH’ 'i"ﬁ'éi"@ﬂ: e él“ ?gﬁ ‘éit f"efh3‘f@°ut“ﬁje 'Yobi | e station
102 ha and is connected to the

_has,been 1 e Wi t CAA
nobi | e ger V:Pcbée .%d%m&ed mnnec,uon 10 tﬂm%%n%le Sfﬁ.lie EVicE u)(r:nenr i mn network (e.g. t he

el 1@&]egofggé@tg\ileﬂvﬁbemﬁpo&%@é&ﬁe%p{ewogo&“,%zs TRLG ORI OCesses

that may be ex _ pl'enent” some or a e elenents of the
5y5t em 100a@%&]i%@fﬂh&asggmml %El‘b@p(l.%\)' b&@s

[0057]  Other communications subsystems 640, such as a short-range
communications subsystem, may provide for communication between the mobile station 600

25  and different systems or devices, which need not necessarily be similar devices. For



descri bed herein are shown in FIGS. 3-4. [0038]1n these exanples, the
process represented by each flowhart may be inplenmented by one or nore
progranms conprising nmachi ne readable instructions for execution by: (a) a
processor, such as the m croprocessor 1012 shown in the exanple 20 conputer
1000 di scussed bel ow in connection with FIG 10, (b) control |l er, and/or
- (c) any ot YE?24¢{2%8| e device. The one or nore progr anécﬁ{égm gjo%sﬁbodi ed in
software stored on a tangi bl e nedi um such as, for exanple. a flash nenory,
a CO-ROM a floppy disk, a hard drive, a DVD, or a nenory associated with

the processor 1012, but t entire program or programs and/or, portions
t her eof coGFPPH herdharie 9@6 “‘lﬂt‘émélﬂ‘gec‘{‘}t"éfg‘r%)?m “’d‘gqﬂ"s %C’dg%j FEFS A%n t he
m croprocessor 1012 _and/ ﬁm enmbodi %eid in firmar e.f&%ogr%ﬂ{iccélg edhardwar e

1: \ , |
(e.g., inpC¥RRSREEL2 BRYOUR AP Est B R g il T & i ARG A circuit (ASIC), a

p_rogramb'sﬁnﬂ'ag,géngmgﬁiﬁga LBEDces, 3 viEElothaRh QL A MHRAL & Wiegk ¢ device (FPLD),
discrete I ogic,” étc.). For exanpl'e, any one, sone or all of the exanple
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i npl emented manual I'y. [0039] Furt her, although the exanple processes are
descri bed Wdbik afber@natchtuytiifehidwe Adbitstribh URtaf Blced shdiorlle@Rbild- 5, many
ot her techniques for inplenenting the exanpl e nethods and appar at us

descri bed hati®io00 6ERIGah. t B Redmpiahgbilb @atite g2 cdramungxasmploagh aniilfuatratafl er ence to
the flowharts illustrated in FIGS. 4-5, the order of execution of the

bl ocks nay viGke colhangedon sardérbr some of the bl ocks descri bed may be
changed, elimnated, conbined, and/or subdivided into nultiple blocks.
[00401 FI G 4 |H0FIf| Bwotdile stasfon AA2 eoxampicatepyisieadys withene ofmyltiple Nofdpl enent ed
by the enhanced GAN-C 108. The exanple flowhart of FIG_4 begins when the
enhanceld GRY706 a@gerese byayrss Paoeh IREcREEreTER RGBS 5 O8 K 402). The
enhanced GAN-C 15108 t hen determ nes supported network technol ogies (block
404) . For &XBAIPE o gHAAMEET EARE EmEd ‘%V“&ﬁ&“%@m?{‘éf IR*1 oads of

avai |l abl e t rF .. may .anal yze the capabilities of.the (LERE ggServices
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t echnol ogi erm ne whi ch network technol ogi es are supported or
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message;qd 0 the upd;! ergl @tdiinkQRov:h 06Kmdd@ion sThiem G BieeREGIRBER ACCEPT
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supported am @bl ehafidle thpRylistdifferan handeguseANRE) dathels[ H04ddeidd@. 5 is a

fl omchart of an exanple process that may be inplenmented by 25the nobile
stati on 10%rotddaB uppdoeess thf wikdlds; ndwdk gidnsobilb grtion 162 no bt kkie e fatei 716 102 has
entered the GA-CSR-DEDI CA FED state (bl ock 502). Wile not shown, the

mobi | e st atis ord G@Peerapbiengeige72sndSodedhTidn ibo Kfichamel vt 4 lngjtet FRsowieme t hat t he
nobi l e station 102 is in the GA-CSR-DEDI CATED state. The nobile station
102. may altemesberonserGh prieklstupiimehivgverab o widd spbsiyiddriepr state to
send and receive PS data to and fromthe enhanced CAN-C 511‘0 . At sone tine,
t he nobil e P¥ardl BRPIECHLRTEY dhheieleshat ok AAHABV B E LB RETERNt 0 a
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station 102116&%1'lc%mtl)(ﬁlmq_anded over (bl ock 506). Because the nobile station



10has previously received an indication of the capabilities of the enhanced
GAN- C 108, the nobile station 102 will only neasure cells that neet the
capabilities of the enhanced CAN-C 108. Alternatively, the nobile station
102 coul d nmeasure all available cells and renove cells that do not neet

t hat capa?&*i%éﬁﬁ‘ej the enhanced CAN-C 108 before repeiidai@obisdine
enhanced 0%. [ 00421After neasuring available cells that neet the
capabilities of the enhanced CAN-C 108, the nobile station 102 sends a

GA- CSR H nessage that includes identification of one or nore of the

measured cells &ﬁlﬂh%h&ﬂﬁ&@%ﬁ@é@ﬁ&hﬁlegwﬁ@£ﬁQ&759&%eRﬁh@uﬁnb'|e station
102 t hen recelves a GA- CSR HANDOVER COWAND t hat indicates the cell to

whi ch the pabihlife B &k H 2 kdou & iDaNEQd oAy RNCGI @fkolShMiple The mobi | e
station 102 then 20enters the GA- RC REG STERED state in connection with the
sel ect ed crbde Hshb@ck 512). [0043]FIG 6 is an exenplary nobile
station 600 that may inplenent the nobile station 102 of FIG |. The
exanpl e nobi | e [&i621 | Olhe BiXDfateSusal Het@eadyde\B 706 ugBRNC DIiriumi Iclahiedncedevi ce
having at | east voice and data conmuni cation capabilities. The exanple
nmobi | e §t ati8omnGIAFHAsdd heppbapardpart) fignatig: monewlinipoasrdy wed. las defihatin conmput er
systens on the Internet. 25Depending on the exact functionality provided,
t he nobi | e3GRETS Y3800ninmya! Bareptod! dadie dogess Meswerk (FEAATES snpiipry tdevi ce, a
t wo- way paggr a wreless e-nmail device, a cellular telephone with data
messagi ng RHPALY:Nogs B206 aad e Uslagdderfagt B¥net appl i ance, or a data

communi cati on device, as exanples. [0044]Were the nobile station 600 is
enabl ed for twédfdy 8@ﬁﬁﬁﬁ?@é¥¢6ﬁ“MP?7%MFFW“P%ﬁ%ﬁB%ﬂ§F@w&°Ebﬁﬁﬁhlcatlon

subsystem 611, cl.udi ng both.a ver snltt 614. as well
as a5500|aﬁgﬁ”5gﬁh%ﬁ%ﬂ? PRI ARG ’§5 VWWW%Q gﬁb@& 69“1WﬁWW%aJ ant enna
elenent 6 cal .0 Mmégt S),  cce@Nd: 2 4Rr ocessi ng nodul e

such ad é&b?@éﬁd5|%ﬁgfe?rocessoﬁ %%%fegg vﬁé y Egbgﬂgpparent to those

Skl l l ed I nc&nnl?un Cstﬁlll%ltg‘gdcgwpFfﬁ%ﬁf@ﬂ'&ﬂl’f&&@%l @ES&I’EKP%IE)QJOI' ﬁ%]t@n Of t he

communi cat I on subsystem 611 w epen ent upon the comuni cati on
network i nch}ﬁLanﬂdﬁ&%tg@d\éé G&tahdurd AiyRRAGH i RuiRR AL BotodoRprealiPl €, the nobile
station 600 may include a communi cation subsystem 611 5 esi gned to operate
Wi t hin oneygQ¥ipa®r e networks. For exanpl e, the conmunication subsystem 611
may operate in a GPRS network, a UMIS network, a wireless |ocal area
network, a 20 nisepr Kihe gendfz IPatoagmkéwoek 40 cormbaohkmotdle Bhiivat7odtohal  net wor k,
etc. The communi cati on subsystem 611 15may be a single subsystem or may
conpri s& neibticpd GANUbEBGstaertn inf@@4 3§Ndhaemknca oS- Tééquiaséiyentis v | | al so
vary dependi ng upon the type of network 619. For exanple, in UMIS and GPRS
net wor ks, nblobitrvighiopSsid MESstonayieds weticennd pyes PF efic oo Sevee of t he
nobi l e station 600. For exaqp a GPRS mobil e device uses_a subscri ber

i dentity nBBRP SureSE NydedaP#Ny 770 Wd&bﬂw ippdicat EhEcsﬁhdaceéﬁééT PétBIk. In UMTS a
20 USTMor SIMnodule is used. In COVA a RU M iar Ef{TD%HIe is used. These
will ber eP"e‘F‘P/éVcEe PIPORERlIEr 10F HEBPFHIE SPPHE K CRE PRI IS PRERBER ™ @ al i d WM |
i nterface, blle deV|c nctl

non- netmorW”%% i CAETIR ﬁhgwﬁ5ﬁéggg(yk£'T“ qum“t"ﬁdmd%%"%ﬁﬁﬁfunctlons
(if an suc rgency calling, may be avallable but the nobi | e devi ce
600 mn%? umIM%%pﬁ&BO carry out any other functions involving

comuni cat i ons ey Lle .Aafel Ak A0 TR HMANGA! fagE: fddui o normaily

simlar to ac slot Into which a card can be inserted and ejected |ike

a di skett e QroREMe AnEaid confBer WdhHe tnSatennal.thok@y anfibayhabd on
i nformation 651, and other informati'on 653 such as identification, and

subscri ber el atagk hiokaraBn @ p1d 0046LMNRNL el edkL@iptl hathan or
activation procedures have been conpl et ed,
controller 788 is configured 10 include a GMI IE in messages transmitted from the enhanced

25  GAN-C 786 to the mobile station 102 to indicate the capabilities of the enhanced GAN-C
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5the nobile station 600 may send and recei ve comuni cation signals over the
network 619. Signals received by the antenna 616 through the conmuni cation
network 619 are input to the receiver 612, which may perform such conmon
recei ver functions as signal anplification, frequency down conversi on,
filtering, channel selection and the |ike and, anal og 1.qi t Al D)
conver si on.YA?BYEBter si on of a received si gnal allomséﬁgeggk%ﬁ%¥éx

comuni cation 10functions such as denodul ati on and decodi ng to be perfornmed
in the DSP 620. In a simlar manner, signals to be transmtted are
processed. _jncludi ng nodul ation and encoding far e } the DSP 620
and i nput Fggﬁ%éﬁgﬁgFt%f“%TfnP6F°HP6PPgw”?gggﬁngﬁég%%té?%ﬁ%ﬁfaFkequency up
conversion, filterin amplifd.cation. t LSS OOV el e

communi cat PO Het Wor p%T@“%?ghﬁﬁéﬁgﬁPgﬁ%gH%%%Q&qua%%Pog§g not only

processes (PIRQH;H” SQaIEn!: Q 1 eﬁsci Ig Q&lﬁ:% netqv*lérk%é a1ﬂi| tﬁeocogﬁrfa}{iicﬂi%§ infté?f"acer ﬁ@.e’l"ﬁée r and

transmtter control. For exanﬂ]e, the gains applied to the comruni cation
si gnal s i n e Cehvdpk: B3 AR i Shel L ARG Mt &t Rkl (BanREBRUENRY Y
controlled through automatic gain control algorithnms inplenented in the DSP
620. [ 0G47]neldag)NQEWREKon®L G 0BMDifidds bIBE eb@BUIOA AT BR6Whd/br thul ti pl e syst ens,
i ncluding a server 660 and ot her el enents (not shown). For exanple, the
net wor kK 61Qcmmyni2deoasrmiroat e with both an enterprise systemand a web
client systemin order to accommodate various clients with various service
| evel s. [ 0048] Tieesorobiterdatgad iho Hlu@OGdpradpdy, alluy swinbtdiddis: iaropied roojpr ocessor
638 which controls the overall operation of the device. Conmunication
functi ons, M${eTW0dThgMAE 7hkias switthtizt wornbaiadlatapdukes ad ecepey dagrfrd t hr ough

t he conmuni cation subsystem 611. The 25mi croprocessor 638 also interacts
wi th furt hélre sdesptikeeodppsha PEREe B Hs TRHE baivep! thgRES 210 R e M§Gash nenory
624, the random access neno auxiliary i outeut_ /0

m . menory (RAM 626, iary in utg
subsyst ¥s 789ases te LS infertis 7¢8- 619 -GS RS ieRag ey spihiepisgien 5

m crophone 636, .a short-range comuni catjons su 640, ~and any ot her

devi ce subd§<t E@@H@%@W@?gﬁgé?ﬂaé¥%i"a.ﬂ%%ﬁamgﬁ%%%gﬁgﬁﬁgho? t he

subsyst ens SROM. 4 FlGiai PR LIEAIITIRGRNRGEhaL Rt T ons,  wher eas
ySFeis" e Fovi de rEdST dent T ¢ U

ot her subsystens may p or on-device tunctions. Notably,

some su bsys tpﬁggrsati%ﬁ}lt’!\ﬁth i RtAriﬁ\ i %/tgc%‘?{SQ%eg %ZUﬁﬁg sitt.zn(ﬁing Lé@é&ﬁﬁw@%&’ for ex arrpl €,

may be use conmuni ¢ n-related functions, such as entering a
text nessage.f ok 7iir SRS Bt B MIER0 8 GOSN 7 QAkAR Ao kil baIBH)

devi ce-resident functions such as a cal culator or task list..

10[ 0050§50p@h@th DFRANSLENTIRAEANGY Bodst d sByfortthe 30PETOPI.Ocessor 638 is stored
in a persistent store such as a flash nenory 624, which may instead be a
read- only nenor po¢ROVForal nbil du@ibnsSD ragered lvatime ntiwbik@pergbio wmpaneiih e
operating system specific device applications, or parts thereof, may be

t enpor ar i | ylalagaded nabtlostaion B02%tserls @rafiarey yellsy edmpagiyalaRAMIEB6he Reewi ved
comuni cation signals may al so be stored in the RAM 626. Further, a

15uni que | desatignif grobilasstagpis 23 tro prod inre hopa dpcainyesiriprbhR) TBHOB £1588  Shown, t he
flash menory 624 can be segregated into different areas for both conputer
prograns 6538icapdl prebicaliomi(. e GHAge saerrichieersn hogygep igatiorrhse

different storage. types indicate that e Jr.ogr .allocate a portion
of the %1a§ﬁmﬁﬁgﬂ¥v¥§%45VﬁFmﬁﬁEWP“Bﬁﬁ“ﬂZ§QR£%88Q8gM%§3@?#EWEWF '* The flash
menory 624 additionally includes a, 20 support nodul e 659 for. handling
of GV i nf GPE BT BPUTRATS PesurRa e AR g B om the
enhanced CAN: G, APRhon iRy Gl RURROLA:TPAULEGRE | e Asich Rk HEALEd

according to W and”accor ock di agram

descri bed iy GONIUNGE EANRILR 77 Gundviil PR521 RS 1Q¥QMAL Sl G aRIROCESSOr 638,

in addition to its operating system
736 of the MSC 730 may also assign and store [ocal data, such as temporary identifications.

25 The mobile station 702 is also authenticated on system access by the HLR 738,



25functions, enabl es execution of software applications on the nobile
device. A predeterm ned set of applications that control basic operations,
including at | east data and voi ce conmuni cation applications for exanple,
wil | nornally be installed on the nobile station 600 during manufacturing.
An exanpl egspftpasg, application may be a personal |nfngkghﬂ@mﬁgﬂager (PIM
appl i cation having the ability to organi ze and nmanage taitens relating
to S5the user of the nobile device such as, but not limted to, e-nmail,

cal endar events, voice nmails, appointnents and task itens. One or nore

menory stores ) u ilitate storage
of PIMdata i tmgldsﬁ%k%P&}W%gg@? %gbt %%ﬁe %ﬁﬁ Zﬁpﬁg‘%’%‘?gﬁ% ligge the ability

to send ang 8¢ el\Ve&ndRtaid 1AM codinBbik8n WEPRY/BRArSHEIOA Hd 819. I n an exanple
inpl enentation, the PINT data itens are seam essly integrated,

synchroni Z%%onﬂiﬁlé’fok‘@n@@élﬁgw o¥ iR phblleRErow 4n€ loassmétait Waridss @tdn it th the nobile
devi ce user's corresponding data itens stored or associated wth a host
conmput er sSysk@phicaFdFida @fea apRl liEEihicORS 748y vl Bawde Hecatietoant e t he nobil e
devi ce 600 through the network 619, an auxiliary I/0 subsystem 628, the
seri al por 8GE3030. irldes shpcket-s@inyel @ommimm faatirons(Litbisy ditemibdédor any ot her
sui tabl e subsystem 642, and installed by a user in the RAM 626 or

pr ef er abl ysignahagbetrakmithe HER §NgR@arinipt costigmmytvpir Thbmsie o galiegprgsgeot he

m croprocessor 638. Such flexibility in application installation increases
the functi sudlsiRANAIT(deshrebediapvdde and may provi de enhanced on-device
functions, communi cation- related functions, or both. For exanple, secure

communi cati on aﬂﬁﬁﬁCQPF5ﬁ§NﬁﬁvméﬁaﬂFéﬁeW@dW?BﬁWG}@83ﬁ§ﬂﬁ@“?@ﬁtt|ons and

ot her such flnan i al trans ct| ns rfor u5|n i.le station

000 Theco QoS PEh St &R el Sheabih PuREF bR e e bR STHRS rany

20cases . need t be appr rri.er 0053 nnunlcatlon
jOr e&eé‘ive}g al etwoggcshc ds%e atemff‘t o%lvgte nemlarks V@b%s% 'fﬁg

node, as a page downl oad will be

processed be{m&,@géogmm ﬁl%g“%p(e@%fg?mngm@%&mﬁ@e i nput to the

m cropr ocessor pre y further processes the received signa

for output to tgped sl#d}a&yis?glgekcf?cfvrﬁl5f%ﬁ%k{pM%Me%&tﬁ&1MdMﬁry 110 device
628. A user of nobile station 600 nmay 25al So conpose data itens such as

emai | nMessag Erﬁ &6&1116%5@-8@1@;6 tHzﬁ'hElgileL benkeyikoakdinGdsaciMdceRed &8 preferably a
conpl ete al phanuneri c keyboard or t el ephone-type keypad in conjunction

wi th the dinspleayi&l2 game mpBisStabbyiRerauXivhd mityle bihdon dayéfEHs.628 theSuch
conposed itens may then be transmtted over a comuni cati on network through
t he comsunmositeisanosiib syHGeTh GRdGH] Oppet] Ralulewod clishciimmund catmplens, over al
operation of the nobile station 600 is simlar, except that received

si gnal s woikidddye nesstgeutceiver S0Ra @yeakentor §3Y akpckel bedageer 806f dYhiler ansni ssi on
woul d be generated by the m crophone 636. Alternative voice or audio I/0O
subsyst ens pardatthblags are deriehed peigplegenting dsegingl Ybyyrremdvisay’-anso be

i npl enented on the nobile station 600. Although voice or audio signal

out put nay“%@”agééﬁﬁPFéﬁ%ﬂ*ﬁ?%ﬁﬁ?@*?m@UFWFﬁugh t he speaker 634, the display

622 may also b ed to provide a ndi.cati on of the of a calling
party the dur A7 are st e S reed e b T T a8l

i nfor io [ 0055 in F cmay be
|nplegghtegygﬁmg"gqﬂg%ﬁgp %Fﬁfngﬂ %%EF?#ﬁﬁge?Bngf”%§%3”ﬁb & device for
uni ch SynCREQRERIR R L %eé‘t%{akcﬁza%ffﬁﬁxﬁﬁpﬁﬁfﬁ)ﬂé%ﬁékqq%ss?g%b%{’m) may be

desirabl e port may ena user to set preferences through

an extern all“heq{?é&aguele@é’né %&M&ﬁ! fits @a‘ggkédcrﬁ’etsl 19& t@lrﬂg GWa lél\tgm%?(ig(ﬁ n Flort he
capabilities of the nobile device 600 by providing for information or

sof tware dewhRaHSmEGet R8ei (8 b1 8a\StRLE ANmBALL Oleht@Ved b@B nbRlClGH a Wi rel ess
communi cation network. The alternate downl oad path may

600 and may transmit a copy of the message to the GMI extractor 804 and a copy of the

25 message to the microprocessor 638 for processing the message. Alternatively, the message



for exanple be used to | oad an encryption key onto the device through a
direct and thus 20reliable and trusted connection to thereby enabl e secure
devi ce communi cati on. [ 0056] Al ternatively, the serial port 630 could
be used for other communi cations, and could include as a universal serial
bus (USB) port 57] O her communi cati ons subsystens a

short - range Okggﬁnunlcatlons subsystem nmay %rOV|deﬁégFﬂ%gﬁﬁﬁ%?catlon
bet ween the nobile station 600 25and different systenms or devices, which
need not necessarily be simlar devices. For exanple t he subsystem 640

oY et ooy MR R PR E AL S SRR A BOGH BLE Al Sk LR ARdaompopent s

Bl uet oot hTM“€d vl de connunlc tion

simlarly enabled s Q@ML%%&% a Wt- 7| conmmuni cation nodule, a
W Max communi 5ébggﬁ ﬁ%gﬁﬁgﬁﬂg¥ a éonnunlcatlon nodul e for any other RAT.

S[0058] FIG 7 i g bl agk;di ag @dpgaire@e,\%@%weg@&ma@ nYeibe e A0 0phi ch
i ncl udes nobile station 702 which may inplenment the nobile station 102 of

HG 1 and/ Qg LRG0l 18 iRldtd Gith BOBe@Heef 1K exmpT R GMENRLERODIhe Station
702 communi cates through an illustrated wirel ess conmuni cati on networKk.

[00591The nmphidb Mesicdd, lQRT DS saREMALGRbER.NGME IF8SEhdinttidet GOIIEE06r Mul tipl e
Node 10 Bs 706 or a generic internet protocol (I1P) access network 780. Each
Node B 706 nhas pe@spamsottd: @robak toaibtain i @¥f Bis éncpidaicegshangesarzel. SbereMiadi o
resource nmanagenent functions. Node B 706 provides functionality simlar to
a Base Tr arsceiov8¥t iShatiisdre ekimcrd GBNIIE PRS cribteloorkd6. The Node Bs 706 may be

i npl emented as any type of access point for any type of network technol ogy.
[ 0060] The wi r el W8B3 | i Hile exiromincdlinelesen$inis canbncag yedt @rplFboitr ®pr esent s one or
nore different channels, typically different radi o frequency (RF) channels,
and a5500|am§é*wgﬁvﬁwﬁm§(ﬁ§@a“%@%ﬁﬁ@ﬁ@¥H%3mP?§W€§§”ﬁé@&BWR°éW&thblIe

station 702. A Uu air interface 704 is used bet ile tatlon 702 and
Node B b6 celhseiagier $09 10 cajroliveich cplisire megsyreckag rp %§HE¥H§§§ ® conser ved,

typically due to |im.ts.in n h an d battery 20power
o?‘/prmbi Ig sef’]%t’t“feé‘r#%}ﬁ lagﬁﬁ‘g’e\}\i‘ E‘“?Oe"s‘?*s“ﬁ%‘f'm dIIL? 7%b le&or éom;m e one )c/)r aIo
plurality %ﬁd&%mept dusRetpmﬁnmgéb%%eOlﬁd%&d&gﬂ iy 8k g@%ﬂ%ﬁ: R Ipflt wor k

cover age. onents nm e connecte y mul ti e switches

and router Semmgﬁ q@h@\mdmg WiRRL e&iﬂx@gdmmlt L GRINSC RELMEN ke ALY Ol | ers.
[ 0061] Each Node B 7 comrmuni cates with a RNC 710. The RNC 710 is

responsi bl efigf 60@%B&Lte@£antoh@ hhREIQ ( ERDRIGAE, thatel/RATREIEA SEHRIIRNC 710
controls multiple Node Bs 706. [ 0062] The interface used between

Node B 6 caiehi Rao#iltkicn @10 tb tdasd thd st c@idmB08 o ohly riNBAR: {nhlogber: B
application part) signaling protocol is primarily used, as defined in 3GPP
TS 25. 433. ddntived SAN-TBG radist Forakantéelihe cAcelegsr 86 nap mkni(fdRANILIE20 conpri ses
the RNC 710, Node B 706 and the Uu air interface 704.

station 600 for the mobile station 600 o search for or identify available networks. . The cell

selector 806 can prevent the mobile station 600 from expending resources to measure and

report cells to which the enhanced GAN-C cannot handover the mobile station 600. For

20 example. the cell selector 806 can prevent the mobile station 600 from scanning for cells that
are not supported.
[0074]  FIG. 9 is a block diagram of an example implementation of the GMI
controller 788 of FIG. 7 that includes GMI IEs in messages transmitted by the enhanced

GAN-C 786. The GMI controller 78R of the illustrated example includes a cell/RAT support

35  determiner 902 and a GMI includer 904. While particular blocks are described as
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[ 0063] The exanple nobile station 702 communi cates with the generic IP
access network 780 via communication interface 782 as specified by the
generic | P access network 10780. For exanple, if the generic |IP access .
network 780 is a WFi access point, the conmunication interface 782 will be
a WFi int WJ%%&G%PV desired public or private comupigaiabAbodogdier f ace or
standard may be used including those protocols previously described.

[ 0064] The generic | P access network 780 connects the nobile station 702 to
an 15 enhanced CAN-C 786 via a Up interface 784. The enhanced CAN- C 786
routes CS Hﬁ?ﬂfl’rfeht%gtﬂ% eﬂanll\ﬂ?cp@l{d@gtﬁ%lie?WSDQ]y%BB@Bf HaMRGe M8y BfwhE | UCS
interface and routes PStraffic to a Service GPRS Support Node (SGSN) 750
via a Gauflguk phehd aee. The enhanced CAN-C 786 may be any type of
controller for supporting generic access networks, unlicensed nobile

net wor ks, etc. [#05] exasplagplelchBR 2N happaredttAiNe @07 88ermays hendworkinl | censed
nobi | e network 20controller (UNC). [ 0065] The enhanced CAN-C 786 of
the il ust teatinedgexparilies ofnielcnldesed GABM. 78@atdio hisenacA@8wdhke FGM cont rol | er
788 may be inplenented according to the flowhart of FIG 4 and the bl ock
di agr ant of exen@e, B ceAsgootidargming: Y0R ey Hdtersine drede ekanrpl @ANIHhBOGM control | er
788 is configured to include a GM |E in nessages transmtted fromthe
enhanced 25GANG wIB@ nelyorkhimt pahiuPeors g autigir 1OPOKEchiptissat kel apabi l i ti es
of the enhanced CAN-C 786. For exanple, in response to a registration
request, t e cahneavedeeming 992pe dpgyniRca iy nefvpik GPieeiat fopAPUkEEpt nessage 790
that is transmtted to the nobile station 702 via the UP i nherlfgce 784, the
generic | PRAvREEEhglogys 0 Mebgnd s { A FEBIRNETM CCRETEH PRTEI AR 82.  The QM
control ler 788 includes with the registration accept. S 190 (or any

ot her desi FEWOBHEELR e?’? cea\W‘?ﬂ?Hi%E%‘P? lbehg(%fm‘?ﬁ%’e‘é'%‘btéeﬁ lﬁr’n? %é@gﬁ?dzet%he enhanced
GAN-C 786 and/or.th onmuni cat i ¢ . According to the

11 ust 10t e e il A AR B P e, SRR Rt ec 730, The

MBC 730 is 8,5 alup bl 6SulRB LRliled by AREihAKEEARNE dcaRQIYes data from
the subscri e?'%%e%ﬁﬁotg?h&tuﬁ%&PSTNt(nof sﬁc?vm . T} affic between'the RNC 710

and the I\/Bgée&.o"?lﬁ(lelpﬁlﬁﬁorltd@@m’\ih‘ér%’. deRds@hthAGBon/ad8ut thEREppbledGEwont er f ace 728 i s
the circuit-sw tched connection for carrying (typically) voice traffic and
si gnal i ng hetispess b e dIiRANGE2Mand the core voice network. The nmain
signaling protocol used is RANAP (Radi o Access Network Application Part).
The RANAP pr ot qooyb] i SThe sechpierGNUMIGudst Yradcking ildetmweerbblieheCappert Net wor kK 721,
whi ch can be the MSC 730 or the SGSN 750 (defined in nore detail below) 15
and t hesUTRAMbITRE of fihahREPARAIBCG86 eol indlglesat indigrienot it sSGEPPOTS 25, 413.
[0067] For all nobile stations 702 registered with a network operator,

per manent danlslifes inghessigesrpiitiged Somthephangal GANL 786 frigpibileytaties Yl | as
tenporary data (such as the current | ocation of nobile station 702) are

stored in Eonfawerls: §e SMIgrlyderfi08 prey addig QR HEagtranpmitlpdimessiges sYchAsiiee cal |l to
nobil e station 702, the 141, 12 i S queri t ] A he current o
| ocat i on of*3FlenbBiiRe %I?C&?T%%A§é§% ﬁe*\*ﬁ%i ‘t%’?%&%&ﬂ%‘%ﬂl er (VLR) 736 of
the M5C 730 | neRponsible for.a gr in(gfu {!k tnil Morb SRS p@afons P €5 the
s R A

data of th a S are Currén In

r esponsziobi 'hit':tBXl'iﬂ{l(l(Ii] b%N!-? ?ééﬁggﬁaergﬁ{ek&%efﬂ? ﬁhglg% R@hﬂﬂ@@mm%@s' e station data

t hat have b€en transm romthe to the VLR 736 for faster

access. HOWRVEL: ol C\'@iﬁnﬁg’(@x 8f4. ntxz@%_e hﬁ)@enze?igd IBYsoBhSR WBRSingi.and store |ocal
data, such as tenporary i1dentifications.

transniitter of the enhanced GAN-C 786 to include GMI IEs with messages as they are

transmitted. Alternatively, any implementation that allows the GMI includer 904 to include

GMLI 1E information with messages may be used. The GMI includer 904 may include GMI

25  IE information in messages in any manner. For example, the GMI IE or any other type of

-30 -



25The nobile station 702 is al so authenticated on system access by the HLR
738. WD 2010/ 142024PCT/ CA2010/ 000861 [0068] Packet data is routed through
the SGSN 750. The SGSN 750 is the gateway between the RNC and the core
network in a GPRS/UMIS network and is responsible for the delivery of data
packets fromand to the nobile stations within its geo L3 cal service
area. The M®YWHt2¥f ace 748 is used between the RNC 7 1YREeEsesN 750,
and is the packet-switched connection for carrying (typically) data traffic
and signaling between the UTRAN 720 and the core data network. The main

signaling protocol used is RANAP (descrjb ggabo [0069] The SGSN
750 conmmunitd4PRR W‘Fﬁ“pﬁﬁ@“e@ﬁf @ﬁ&}}‘g@%@‘q&fg 8%“?%8311 e’?ﬂﬁé’?@"“%o over a Gn

I nt erface ]p%&g%ﬂ S, lstdc tOI nt‘,greb adE:S%Clctl)te& Wl m ‘-Sdge‘) Tals m[tglﬁs 10 net Wor k
and ot her 8 IR Cgﬁ“ 8 PR M &R &t 67 pri vat e % The GGSN 760

I s connect %gngttm%tl I \plgﬂbmeskdo atgr othgﬁls\.wil;clﬁldgmtl?%?ss&g@ ri}c@m S/ QEC%M? ce.

[0070] FIG ram of an exa ementation of the GM

support noql%lltﬁlenﬁ)%g Blg.it)le l!h((,‘:—GNﬁ c&mﬁer h@@tg luﬁ?c 1@d§i/cclﬂdb s JrpekydRdai N messages

received at a nobile station (e.g., the nobile station 102 of FIG i, the
mobi | e st atd 006901 Fibie Stghoney(pthe 15nmobile station 702 of FIG 7). The
GM support nodule 659 of the illustrated exanple includes a nessage

recei ver 802, apofd] erid ack Qblo80Magranet A ctfiple H@le Sk 0¥steBOIO00 ¥bitie

particul ar bI ocks are described as inplenenting the exanple GM support
nodul e 659 ,of afpentrdiiizare Hharfarchivar@odrittiosed dabtiWalieeprdil ook SysreayiObe used.

[ 0071] The nmessage receiver 802 receives nessages including GVI' | Es received
20 by the nrabidrespstcbiforex&ffe, aFobilesainppecestieplitbys.agewodclinger 802 may
recei ve GA- RC REG STER ACCEPT nessages, GA-RC REG STER UPDATE DOWALI NK
nessages, eroessihelai@msageer. eeerwe‘rw@@zeftcrlﬁﬁ@mlf"@“ﬁé&féid\?‘éﬁDﬁtS@ages to the
GM extractor 804. For exanple, the nmessage receiver 802 may receive all
messagel) r deleindiesplisyeet Haohie BRque o8t HSAYBDY CARRFIREJe Vi A RATPE Bopy of t he
nmessage to the GML extractor 804 and a. copy of f 95ne t he
m cropr oc e FESFSBE IR OB} BRdEelemgh i REe 24ig8 107 é’?kh‘ﬁ‘teﬁg}z‘lgﬁcw%@ message
receiver 8Q2 % moni t or sgﬁges received by the nobile station 600 and
capture a CBHYNTFORBEELYRETHE ?gnsmt to the GM extractor 804. [0072] The
oM extract o B C CRh SR ITARBPAS b AT fREASY mEe]%?Edﬁﬁ LuQ2, and

extracts GM clu e € nessage r ex extract or
804 may 5 geg ﬂﬁu,g&%%gaam ﬂ@&romsm rz@s..%@a@é; pr@cmxa%m@amﬁ@qédﬂm | Es, read

i ncl uded nmay perform any other process to obtain the GM | Es

i ncl udegs wiqty kb@ssdﬂ?@@%ﬂ%es ATh&1 fMhor§Xb I1a%id Rkec BB oliéARBEoRs fohe ext ract ed
GM IEs to the cell selector 806. [0073] The exanple cell selector 806 is

communi cat ipy@b irchdipl e thembrly MO 1h@d/pr i aRSiEt MmO BPaRe MhSprodessbii® 1 roby | e
station 600 (e.g., the mcroprocessor 638) to allow the 10cell sel ector 806
to control swhuehineal bseranisssneasue eddbirdnsrepony tedngen@ANMO Oersgs . t he

represented in FIGS. 4-5. The processor 1012 may be any type of processing unit. such as

one or more microprocessors from the Intel® Centrino® family of microprocessors, the

20 Intel® Pentium® family of microprocessors, the Intel® Ttanium® family of microprocessors,

and/or the Intek® XScale® family of processors. one or more micracontrollers from the

ARM® family of microcontrollers, the PIC® family of microcontrollers, ete. Of course,

other processors from other families are also appropriate.

[0079]  The processor 1012 is in communication with a main memory including a

25 volatile memory 1018 and a non-volatile memory 1020 via a bus 1022. The volatile memory



enhanced CAN-C 108) when a handover is desired. The cell selector 806
control s neasurenent and reporting based on the indications in a GM |E
received fromthe GM extractor 804. For exanple, when a GM |F indicates
that .a CAN-NC to which the nobile station 600 is connected can only handover
to a 2G ne o¥or1adBe cel |/ RAT sel ector 806 will 15contp@lcabdigediiii | €
station 600 to cause the nobile station 600 to only neasure and report
associ ated CAN-C 2G cells. For exanple, the cell selector 806 nmay nonitor
the nmobile station 600 for the nobile station 600 to search for or identify

avai | abl e NRLWAY KSimplelBReL Jiard RhBGIA B001cRBH (W@M)?Bfrnchﬁaﬁougob! le station
600 from expendi ng resources to neasure and report cells to which the

enhanced CANufmicGaAMRt Ahendeaery She ANl inems Rakdoarn K80 Memory (BR&xaNDl e, the
cell selector 806 can prevent the nobile station 600 from scanning for

cel I s t hat RAMBUSTynSkip ROTdbR ccdsOBAd Iy kDR AM) sdr hiyedier gpeadradomnf an exanpl e
i npl enentation of the GV controller 788 of FIG 7 that includes GM | Es

i N nessagescdss ansery tivie. Bl tohecbnharaoed |CANAG b 8GplerTned @Mlastont rol | er 788
of the illustrated exanple includes a cell/RAT support 25determ ner 902 and
a GM i ficl meredry 9@lbr aivithee dgyaed tvreLal aemirly deskes- Acesde demiapetemey 10i#pl enent i ng
the exanple GM controller 788, any nunber of hardware and/or software

bl ocks mayl(38 isuwmelly (OB Tie mesxamsPaoba (ot BRFR s upport det er mi ner 902
determ nes the network technol ogy capabilities of the enhanced GAN-C 786
and its associ d8088 ndbaerapuerHioUslsepgiides an inferipre clsputt 15 J8F 1CHECer i ner 902
may determ ne that the enhanced CAN-C 786 is assqcigted with a network that
oni y suppofitcait 0%y Pf‘clﬂ%‘neﬁ‘é‘?%}npé tyﬂ’%&Hﬂtﬁrlf?ﬁﬁiffmdﬂﬁt%?qh‘ﬁﬁ] gg‘?'i"ft the cel |
support determ ner. 902 may. d n t hat net wor.k i for a

particul ar™ é‘{p‘xﬁo%‘r&""tefe“zzi‘ﬁﬁfb%/BL'gﬁb?‘é”f‘@%‘”ﬁ@&%g‘%{‘ﬁ‘ %%‘PP&@?“QH% ?ﬁﬁﬁﬂandover s toa
parti c%arm%gt{(\;/éork technol ogy. In another exanple, the cell support

det er m ner 2 may receive a user input that indicates 10the network

technol ogi es t hgjs;r &,3 UPRGE LBk Rlicd§8id RohRbedBthe iNBYacPERER $4f OF
determ ni ng network technol ogies supported or otherw se desired by the

enhanced Giitifpuf &8icBRYI08EpHaRd usel RRnELala HURRGHd RS SfeFtR@kor 99R2. sends

i nformati on about the supported network technol ogies to the G VE includer
904. [ 00761dhepesanpk oM inphilkatelety. 20dkampeai Rgdaidnd asnBkit@chsabolit t he
support or 15capabilities of the enhanded CAN-C 786 and i ncl udes an

i ndi cat i ona efckiph® a Sugkpal, tn iesponapabi b vditeesogmtiomsgsages transnmtted fromthe
enhanced GAN-C 786 to a nobile station 702. For exanple, the GM includer
904 maylsadd a @09R] |(Eepompr anrrdetics (P8 swalje songertdd tade infegfpcesikaiipl e, a

GA- RC REQ STER ACCEPT nessage, a GA- RC REG STER UPDATE DOMALI NK message,
etc. The ek&rdples @t deriess &t canbaimpipyrenieth far sramplre Pl dpdiss st 220 t he
enhanced GAN-C 786 to determ ne when to include the GM |E jn nessages.

Al 't er nat i vB9ud crystibdieniay. 1 sidiodeiay topAsHifCR & Mg IPERE RS B iPHEDei ation wit h
a message transnitter. t he enhagnced CAN-C 786.to0 include GM I Es with
nmessages a het‘ﬁ‘é‘i}“&?’é“‘t‘?%sﬁ’i‘% fygldﬁ?lgﬁ\‘lm?@%‘hgffp\%i’ ?/,WE Cr'i’;r/d?i npl enent ati on t hat

al | ows the GMG‘W(&ﬂnu A in L(l)lét Qrulnpﬁbyg% ig'YLIId—‘l' ‘ECOIQ‘E{LIE[C%%Id(?\@ce%cthbts [ressages nay
be used. The el Va8 eo4 ey 1 el ude GV information i n nessages
Inany JgenREiem (E%Etwgé%mjfage LMH‘% fa@Mtaté J:ztcl%'ﬁge%Matﬁ)&'nﬁéxt&-yap&)nﬁ)tners viaa
network (e.g., an Ethernet connection. a digital subscriber line (DSL), a telephone line,
coaxial cable, a cellular telephone system such as an EGPRS-compliant system, etc.).
[0084]  The computer 1000 also includes one or more mass storage devices 1030

for storing software and data. Examples of such mass storage devices 1030 include floppy

25  disk drives, hard drive disks, compact disk drives, and digital versatile disk (DVD) drives.



i ndi cation of the capabilities of the enhanced CAN-C 786 nmay be inserted in
nmessages, enbedded in nessages, attached to nessages, associated with
nmessages, transmtted in conjunction with nessages, or otherw se included
w th nmessages. Accordingly, the GM includer 904 enables the GM controller
788 to indicate the capabilities of the enhanced 5 CAN %8% tg t he nobil e
station 702VORBB¥H* G 10 is a bl ock diagram of an ex%‘%f) WORBBEL si ng
system 1000 capabl e of inplenenting the apparatus and net hods di scl osed
herein. The processing system 1000 can correspond to, for exanple, a nobile

station processi platform a network el ement processing platform a
server, a persdh@%lco %Té??“ﬁeﬁﬁFégﬂﬁvmﬁfﬁFF§P£é¥§‘§?%Wﬁml ﬂ&?ian

10l nternet ,appl.i ance, a, nobil e. ph , any ot her ne. of uting

devi ce. FoPm'%é%%ﬁ@f?ﬁghﬁ?%%%?ggﬁgﬁgyg?gﬁ1 %B%”ﬁ%?”%%%@?&%ﬁgagﬁe nobi | e
station 102, the. -C%$h] L0r . g described

her ei n. [Og?g%fﬁﬁﬁgegggﬁgfb'é g?égﬁgd?ﬁ%?%%fpéggiﬂTgﬂ?ggﬁg%%gﬁa processor
1012 such gﬁwgkgﬁ££&gkﬁamppose progranmmabl e processor, an enbedded
processor, a mcrocontroller, etc. 15The processor 1012 includes a | ocal
menory 1014, angogxecuhes, £a6ed cihatdikinié ARttod AdprRiesenticikybst he | ocal
menory 1014 and/or in another nenory device. The processor 1012 may
execut e, aMRRGa@iRBIve bdth AGSHbeIBEBInNA: fcORME I veratenSitiudiciooms istor | Mpl enent t he
processes represented in FIGS. 4-5. The processor 1012 nay be any type of
pr ocessi ng liiikd therStdC On &8 can@ryOthisririesud ©ropalboglssio agpafatcnmd decldsnf el (1)
CentrinoO famly of mcroprocessors, the 20Intel (r) Pentiunm(r) famly of

m cr opr oc esswwigsturt higlyl fritied Within the smepanfire)apfeadrd|cipingfeithdr direopiy ocwderahes, and/ or
the Intel (r) XScaleO famly of processors. one or nore microcontrollers
fromthe ARMuide of sgavialgnigf i crocontrollers, the PICO fanily of

m crocontrollers, etc. O course, other processors fromother famlies are
al so api¥ropriate. [0079] The processor 1012 is in conmunication with a min
menory including a volatile nmenory 1018 and a non-volatile nenory 1020 via
a bus 1022. The volatile nenory 1018 nmay be inplenented by Stati c Random
Access Menory (SRAM, Synchronous Dynam ¢ Random Access Menory ( SDRAM,
Dynam ¢ Random Access Menory (DRAM), RAMBUS Dynani ¢ Random Access Menory
(RDRAM) and/or any ot her type of random access nenory device. The

non-vol atile nmenory 1020 may be inplenented by flash 5 nenory and/or any

ot her desired type of nenory device. Access to the main nenory 1018, 1020
is typically controlled by a nenory controller (not shown). [0080] The
conput er 1000 al so includes an interface circuit 1024. The interface
circuit 1.024 may be inplenented by any type of interface standard, such as
an Ethernet interface, a universal serial bus (USB), and/or a third
generation input/output (3010) 10interface. [0081] One or nore input devices
1026 are connected to the interface circuit 1.024. The input device(s) 1026
permt a user to enter data and commands into the processor 1012. The i nput
devi ce(s) can be inplenented by, for exanple, a keyboard, a nouse, a
touchscreen, a track-pad, a trackball, an isopoint and/or a voice
recognition system [0082] One or nore output devices 1028 are al so
connected to the interface circuit

1
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1024. The out put devices 1028 can be inplenented, for exanple, by display
devices (e.g., a liquid crystal display, a cathode ray tube display (CRT)),
by a printer and/or by speakers. The interface circuit 1024, thus,
typically includes a graphics driver card. [0083] The interface circuit 1024
al so includes a conmuni cati on device such as a 20nodem or network interface
card to facilitate exchange of data with external conputers via a network
(e.g., arwhhtisrchdined@inecti on, a digital subscriber line (DSL), a tel ephone
| ine, coaxial cable, a cellular telephone system such as an EGPRS- conpl i ant
system etc.). [ 0084] The conputer 1000 al so includes one or nore nass
st orage devices 1030 for storing software and data. Exanples of such nass
storage devic 30 4l I j i i conpact
i Sk dri vos, - angegioriai ERdnpRI &G K kS ored Bl gt Chciier

2010/ 14202 / 01 00861 [0085] As an.alternati.ve.to inplenenting the
nmet hods éﬁagd/g né?%ﬁ%l?g{l%’sg% c“&’f’ﬁga ’hoéa?'l%‘?trk‘ein'ho éleggfgfnéﬁ?‘such as the device of
FIG 10, the nethods and or apparatus descri bed herein nay, be enbedded in a
structure sucHCELVEATYRFIEEEIK CQRIPIST aZRSPRBICIO BT PIEIePSHatmdeayssh
integrated circuit). 5[00861Finally, although certain exanpl e nethods,

appar at usvhenen gt iesonse kludanai mdicatas th indicabeetypd o€ e¢ll thetistallmei be t he scope
of coverage of this disclosure is not Iimted thereto. On the contrary,

thi s di setmsteddychymobilabthtiorditttss hadpesrgirosedare] wheteircthe sypef offeell i aact ur e
fairly falling within the scope of the appended clains either literally or

under th%eé&@?ehé}ﬁti&f(ﬁﬂ%ﬁ%kﬁ@ﬁiﬁd ¢rdratiAIBGY SelBlapmed is: 1. A nobile
station including hardware and sof%vvare stored on a tangible conputer

eadabl <, T2 Yl R OPRI D ERARAI RO RE o 10

recei ve froma networ Spo 0 a’ne registration
request, wherejn e respon i ncludes_an indicator. to indicate type of
ol % hat Shark MRbHS eRoE Rt g 5y S | bR G BRISNOIFIAG Ay or
procedure, wherein the type of cell is_a second generation (2G cell or a
third gerderast elgdentidicy of edl S;tomfsféﬂal@ﬂﬁéwa@véeulgr@g@alg@diqver-cati ng cells
permtted by the indicator. 2. A nobile station as defined in claiml1,
wher ei n t3he hahdwobie stabers agéefined indiesn 4, whegreint the handieert messege imtluded d s t o
whi ch the nobile station could be handed over. 3. A nobile station as

defi ned if3t 6f @niidise cohedetificishe handover nessage includes a |ist of
candidate cell identifiers. 4. A nobile station as defined in claim3,

wherein the 'ipﬁmoggegaadﬁ od&irfed i cﬂaﬁﬁp}%é&fgahiz\ﬂ%c '&aaté%a?mnaﬁﬁgrati on

(2G cells or 't rd generation (3G cells. e station as fined

0 MRS RO AR ek ™, L et o, 6
that at Feast A MIONy HeGoBs (alied inepba, Pagsm B handovel message includes s

second list of candidate cell identifiers that identifies an additional type of cells.

6. A mobile station as defined in claim 1, wherein the indicator indicates that at least

two types of cells may be reported.

7. A mobile station as defined in claim 1, wherein the hardware and software further

cause the mobile station to measure cells of the type indicated by the indicator and

generate a measurement report.

8. A mobile station as defined in claim 7, wherein the handover message includes the

measurement report.
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7. A nmobile station as defined in claim1, wherein the hardware and
software further cause the nobile station to neasure cells of the type

i ndi cated by the indicator and generate a neasurenent report. 8. A nobile
station as defined in claim?7, wherein the handover nessage includes the
measur enent report. 9. Anobile station as defined in claim1, wherein

t he handover nessage includes cell information for the cells of the type

i ndi cat ed. by tAmobildstatdowas defihed irfclaimb il | whatmtthohareleveahesnagt indudésdeth 9,
wherein the cell information includes a received signal level for the cells

of the typRrhAGCRE &R dRHis bhdeityf¥ifdicaed by e indichlbi | e station as defined in
claim1, wherein the response 1 ncludes a second indicator that indicates at

I t f . f
ol shar® not BOoTERarEs AaSa ol o EnbERTA E81L AlorhiRoR FEAM 1P, T,

t hod L1 sl ng: i \i f .a,.net troll t
et wor k. egrieihable sl ot BE Rl Adne FP R TR R el BhiPhacs an' | naicator 1o

indicate a type of cell that shall not be reported by the nobile station
during a IHanddyaebie sletion psdefingd inrlaim hewherpm the resporse inclydes asgeand
generation (2G cell or a third generation (3G cell; and sending a
handover indisatexhai indicetas atigast eh¢ ef peacoind tywe olf gell tnay b dépoated or thels@cond net hod
as defined in claim 12, wherein the handover nessage includes a report of

i denti ti eppendf @BIshall i Batiegditedhe nobile station could be handed over. 14,
A nmethod as defined in claim 12, wherein the handover nessage includes a

list of gandi daheacalh n{&?lggagﬂnﬁbﬁflﬁandoé‘é% ﬂ@,ﬂ&ﬁ&@&%ﬂ%i ned in claim 14,

wherein the list of can te ce identifiers 1de fi'es second generation

(26 cells or thi/r ner at.| ells.. 16 A hod. as..defin in
o m 15, whereriviep SSACE BBk CHBoUBE: {SSoqmsh foa TR0 R MR 108 o o
cell identifiers that identifies an addi tdiional typ 7. A

I 1s.
net wor k SYIFTHRLM TSRS 1@%% an mdicatpr ¢ mdicate ypp Og‘éﬁ{eﬂl%e%ﬁ npb‘tl’? ransmt to

a nobile station a response to a network registration request, wherein the
r esponse repasteddeshemopiiel stetepduring 4 hatidesereprecadyyse whereirethe typeraftcel i | not
be reported by the nobile station during a handover procedure, wherein the
type of eetdndigeneratiec@®) cgHnenakirdgene2EonqBG) cell; aadt hi rd generation (3G
cell; and a conponent to receive a handover nessage fromthe nobile

station indi cathdifig Qﬁhxh&v@%@isfa%@ﬂldmétihg@elis"}fi:inﬁﬁie@rby thd fhdichtdret wor k
equi pnent as defined in claim17, wherern the handover nessage includes a

over. 193 A e PR GUcRRd ddnl bk THIhAR e HEMR S 2B over
essage ior%?clielillg‘f:igs S (!ehg Eo \%Licﬁ%]edlinggitlg stgt(i"(l)nI C(; ?c? th: Le]:nid%(ri dver.

14. A method as defined in claim 12, wherein the handover message includes a list of

candidate cell identifiers.

15. A method as defined in claim 14, wherein the list of candidate cell identifiers

identifies second generation (2G) cells or third generation (3G) cells.

16. A method as defined in claim 15, wherein the handover message includes a second

list of candidate cell identifiers that identifies an additional type of cells.

17. A network equipment comprising:

a cell support determiner to transmit to a mobile station a response to a network

registration request, wherein the response includes an indicator to indicate a type of cell
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that shall not be reported by the mobile station during a handover procedure, wherein the
type of cell is a second generation (2G) cell or a third generation (3G) cell; and

a component to receive a handover message from the mobile station indicating
cells permitted by the indicator.
18. A network equipment as defined in claim 17, wherein the handover message
includes a report of identities of cells to which the mobile station could be handed over.
19. A network equipment as defined in claim 17, wherein the handover message

includes a list of candidate cell identifiers.

36



