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BACKGROUND
Field
[0002] The following description relates generally to wireless communications, and
more particularly to methods and apparatus for session handoff procedures in

heterogeneous networks.

Background

[0003] Wireless networking systems have become a prevalent means to communicate
with others worldwide. Wireless communication devices, such as cellular telephones,
personal digital assistants, and the like have become smaller and more powerful in order
to meet consumer needs and to improve portability and convenience. Consumers have
become dependent upon these devices, demanding reliable service, expanded areas of
coverage, additional services (e.g., web browsing capabilities), and continued reduction
in size and cost of such devices.

[0004] In particular, as the evolution of wireless technologies continues to advance, the
progression of mobile services will continue to evolve into ever-richer, more compelling
mobile and converged services. With end users demanding more and higher-quality
multimedia content in all environments, the evolution of device technologies will
continue to enhance the increasing consumption of data usage. For example, over the

last several years, wireless communications technologies have evolved from analog-
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form as a prelude to the more detailed description that is presented later.

[0007] The described aspects enable handoff of mobile units among heterogeneous
networks, and further supply an inter-working between a source access system and a
target access system in conjunction with a session handoff therebetween - via
employing an inter-system handoff control component. As such, the inter-system
handoff control component can supply tunneling in advance, as part of session

negotiation between the AT and the target access system - wherein packets are
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Security Gateway (IWSG) that ensures security of tfransmitted packets. The setup can
further include discovery of IP address for Radio Access Network (RAN) or RAN-lite
of the target access system. Typically, the RAN-lite is a RAN that only contains
protocol stacks and not radio transceiver functions. It also supports existing RAN
interfaces to core network elements and real RAN. After session has been pre-
established with RAN-lite, it can be transferred to the real RAN through existing RAN
interface (which is used to support intra-technology inter-RAN handoff). Such enables
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quality of service, and error control functions. Such tunneling can further be transparent
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certain illustrative aspects are described herein in connection with
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aspect. [0015] To the accomplishment of the foregoing and related ends, certain illustrative
aspects are described herein in connection with the following description and the
annexed drawings. These aspects are indicative, however, of but a few of the various
ways in which the principles of the disclosed subject matter may be employed and the
claimed matter is intended to include all such aspects and their equivalents. Other
advantages and novel features may become apparent from the following detailed

description when considered in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] Fig. 1 illustrates an exemplary inter-system handoff control component that
supplies tunneling of a communication layer, by the mobile unit from a source access
system to a target access system, vig the source access system.
[0017] Fig. 2 illustrates a particular handoff via L3 tunneling for Ulira Mobile
Broadband (UMB) and High Rate Packet Data (HRPD) systems according to a further
aspect.
[0018] Fig. 3 illustrates an exemplary handoff vie L3 tunneling for HRPD-UMB
systems.
[0019] Fig. 4 illustrates a related methodology of transferring a session state from a
source access system to a target access system according to an aspect.
[0020] Fig. 5 illustrates a layering arrangement of supplying a handoff between user
equipment and source/target access system according to a particular aspect.

[0021] Fig. 6 illustrates a call flow in accordance with an exemplary aspect.



6 100221 Fig. 7 illustrates a systemthat can inplenent a handoff in

L3 Layer according to an aspect. [0023] Fig. 8 illustrates a
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term nal when a handoff is requested in L3 layer. [0024] Fig. 9

illustrates a systemthat can be inplenented as part of transmtting

data to an access termnal before and after a handoff in L3 |ayer.
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obj ect, an executable, a thread of execution, a program and/or a
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nore conponents can reside withrn a process and/or thread of
execution api2é] Yeriporeprctsmeyndye désogiadd widtrebmensn @ thedrmams amtheor
di stri but ed tween t nore conputers.. | n add

Commonont o SRt ooy BuPo SR B Biriotian M ReRu 8o Re 4P E s sty
various dat dorfi inbedddk oﬁﬁi@ﬁ%réﬁ@ﬁr&@mtaﬁd}ﬁg @m@ﬁ@mtesasﬁws It may be
comuni cate by way of |qcal ancUor te processes

u .
accordance W @ﬁntahoé’fﬂ Flafhahsgh ﬁ@’%tﬁ?é “W ¥ aéuﬂ%gt‘éilﬂb’éf&%éﬁcsspc@ﬁ% E°t§§
data from ongyePRRYSEINE tﬂl@ﬁﬁil%wnnﬁie‘f\érﬁlg M nett, ”e%ama@nfsygtan’aaddqg@l

system distributed system “an d/ of across a network such a
Internet wi tike aichietendside awiidpg computerrelatnd ogtiynsich af byawy IHFIUP’Q Wer nor e,

various aspgeli.al . AG5er] RthiflSlR bRnk GOMRESIMR: WAd AELARL

which can be a wte avmre ess termnd t’erm na

al so be cal legetudos yBdrergmile\d @aposert seyibbdrut ismiot |imged®dridgea pekesi on,

nobi |l e station, nobile, nobile 7

running on a proéessor a processor an object, an executable, a thread of execution, a

program, and/or a computer. By way of illustration, both an application running on a
computing device and the computing device can be a component. One or more
components can reside within a process and/or thread of execution and a component
may be localized on one computer and/or distributed between two or more computers.
In addition, these components can execute from various computer readable media
having various data structures stored thereon. The components may communicate by
way of local and/or remote processes such as in accordance with a signal having one or
more data packets, such as data from one component interacting with another
component in a local system, distributed system, and/or across a network such as the
Internet with other systerns by way of the signal.
[0028] Furthermore, various aspects are described herein in connection with a terminal,

which can be a wired terminal or a wireless terminal. A terminal can also be called a

system, device, subscriber unit, subscriber station, mobile station, mobile, mobile



device, renote station, renote term nal, access termnal, user
termnal, termnal, comrunication device, user agent, user device, or
user equi wwetio/4idk);7. A wireless termnal may be a cel | ptausioed/@pizone,
a satellite phone, a cordless tel ephone, a Session Initiation
Protocol (SIP) phone, a wireless local |oop (WL) station, a personal
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to a wireless nodem Moreover, various aspects are described herein
in connecti @i tehoe HARR, Shitd Oftnind), RASA t&tnRldl QR TeniRe, inhihdized for
comunicating wth wireless term naI( ) and may also be referred to
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for Mobile Communications {(GSM). An OFDMA system may implement a radio
technology such as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDMI1, etc. UTRA and
E-UTRA are part of Universal Mobile Telecommunication System (UMTS). 3GPP
Long Term Evolution (LTE) is a release of UMTS that uses E-UTRA, which employs
OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS,
LTE and GSM are described in documents from an organization named “3rd Generation

Partnership Project” (3GPP). Additionally, cdma2000 and UMB are described in




[0032] Fig. 1 illustrates a network system 100 that supplies handof f
bet ween het er ogeneous networ ks and inter-working between a source
access systemodddsand a target access system 112. It i sci@shes/o70559
appreci ated that such figure is exenplary in nature and the inter
system hand off control conponent can be part of an Access Term nal
(AT). The session between the AT and the target system can be
pre-established (transparently of theg source system) - e.g., via an
L3 tunnel. Such inter-system handoff control conponent 115
facilitat esdéc%Heh@Qro%ﬂa SM%%thﬂed)%rH bRl BariBiship PG cdihat
operates in a dual node % In the source access sysFem 110 and the
target acce@@@@tem 112 ) The i nter-system handoff control corrponent
115 initial t
nane associ RH SRR AR Rabtiet Bine el €y RGBS RL0
112. Ther eafrichrde amhmbmrrtfeirewsgss ttﬁnpdmamtel,oﬁddummmohe kﬂmmimﬂ énbe understood
add ess far a, sec rity atewa

f ilitat dj
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gat eway act smodfled cREbVRIEKMBPOII inchiide 2B B HRIIEABES cdripdnBets sl cRCCESS
system 112. Accor di ngly, .the inter system handoff control conponent

115 enabl es disaEsefoBicPricgien Wit hediguest Amombmatian pfihese2ppigachphareplso
signaling apd,packeting associated with the target access system 112
can then be transferred over the source access systemthru seanl ess
oper ati on. [W32BFigAs ilbwistics Eth@WDIrktSG!:B’EeIQyQBérﬁﬁwnu@flfan@dﬁbfﬁ‘dbemorrponent
115 can uti k‘retér%ggﬁég{?&lre!t\ggrtkk an?le?%sle%b&v@%PQ {'ce ageeed %ﬁ}qf 0 an
handover set-Up~and execution pack sessi on neg o i*on
bet ween t hetaddet iﬂa@sﬁ@dtemhle 2t atrlgeibeaappmsmtedymt eumohiigye it exemeldwen nature

i nterruption hand ate are r nt . to rfor
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conponent 138Tf, urﬁehers@nﬁb;b&ﬁ ORI ﬂa@ttdr%ﬁ spada catiskgat-Ssthifished
transported via the source access system 110, wherein . 9 such source

access syst &Fnsnarently of fhsi SOHICE YD) oheayean ddtimg! nuighittesyepm handoff
bet ween the
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communication data packets to be transported via the source access system 110, wherein



[0036] Simlarly, Fig. 3 illustrates a further aspect for a handoff
via L3 tunneling froman HRPD 310 to a UVMB system 315. Wen a handoff
request | syore@eof2iom t he source 10 system HRPD 310 t opttesioaseeise
system UMB 315, the UMB RAN | ite-eBS 312 can be discovered and

associ ated UVMB gateway(s) identified 316, 325. For exanple, initially
a UM RAN-lite 312 can be discovered that is associated wth the
Inter Working Security Gateway (1WSGQg9 325. Subsequently, upon

di scovery of such I P address, packets can then be sent to the

desti nati ong|.R sades @o%@ss@%%ﬁ 190'istRPaly foferth ol PHBing BetialifiR between éhe

conmmuni cati on protocol. advance Setup can then facilitate th

ensui ng pacRdtlOf apdhihedargei@cemBssienybl?. syst em 315. [ 0037] Fig. 4

illustrates - r for .
het er ogeneoh@egﬁég're?éﬁ Iﬁg'g@grggagén@&gaﬁﬁq ﬁs% ﬁg g@%%@@‘?f?%}ﬁgnﬂ?é‘ng from a
exenpl ary nEMBDslysiesn 210 tosh FRRIsatech 2iSsad vivedeter i Rigal tlae serce escesd

bl ocks representative of .vari event nd/ or. acts, the supject.
aspect | o noRER feeByd PRIV RSYREn 200t tedi A oot BERTEY Rbile or
i nstance, SERE2AICE $n QimB¥EEHISn REYh tRESlvel Back StheseRBSPIIC Hvber@iddPOr
concurrently with other acts or events, apart fromthe orderin

i | | ust r at edP#fépiaRTs tranpfered Gpadheediorthe sqievayeud thejiwmengsride ge Igfﬁmet-

addi tion, nphodldgudst btsshdnab@dol @6 KB QY@G&ﬁcﬂeﬁé%ﬁ*}s thEBYurfEacE&QUI T ed
to i npl enent “a net hodol ogy 1 n accordance wth the subject aspects.

Mor eover, i systdnbito Hie FERIP ecdess swetemiyd 6 (which espeaspitathy taretthotksasydtcor her
nmet hods acc I t -descri.bed t A yPqre]l |
2ssoci at | on i Y (ed e Al B B ARS R MEKIC L IFEN D e g
as i n associMB eystam 2. Ofteaites yisteenmndofl cappd catpisentadan thehusipleatesd or
described. Initially an ~ Chan i adio.c itions can be
ot ect od. witEHE D dyarvl TSR B HRRD dahdtrrers FRER S bR o
the AT to aadsasiged pﬂe@@caﬁm&@mfeﬁat@hg@k&nw?oner 1LY tug@ing ki maapeof f
preparation can be due_to advertisenment of the target access system

as the nei gHBoPPig et Hnde 85PN E sysiemgdlir ce access system
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setup can be es ween the AT and arget access system
Such set upZthm thhtMR2l Gicgwesalispociy afithé Radid dycesss Netwoth BANGRANlate

i nter-worki i t that I i f sm. tLted
packet s, Thar SR elateotR Eis orif EBB A1 S0 Bplrsh pilin MgRRT L
RAN/ RAN- | i t ée.@f fot peckttaragefer. pdipes dissyatenfi thalP «tiB:ss, Tipaaling for ths yERPEM
handof f con | ¢ onent can then i nme unnel i ng between the AT
and the tar ég C%E%B‘? t&%‘?éﬁﬂ e Avh %@F"eﬁ\a@fﬁﬁaﬁkﬁ%}%&%ﬁ@tﬁ hg
associ ated )S&dketsfchl@;t)és@EM@&%&M@A@&&&Z@%@% {AGWI DET nade OWEE sshen Sfllbag e
system Mbreover, at 422 the AT neqgotiates an air_interface session

and an | P s&¥3berHanmificd Rehe RAbEitc dbb el Ragket Blafa Segving Blrde DID213
request for gl @e E@rﬁ@&f&%irt& FeMCk ﬁlet}ﬁ(ﬂ?kA%Vﬁzﬁﬂﬂd'lP nbRofsY &herein

foll owed by assignnent of radio resources fromthe target 11 system
to the AT athedger-Wackiog Sengity Gate PIWS@E]J 1 i4ccan anpihesacadiyregt & TP povehthe AT

o550, 580 8300 B AUFSE A ke B 1A B e

over -t he- ai RAN/RAN lite 212. Such gateway 214 acts as a network point for an entrance to the
HRPD target access system 215. In addition, the Session Reference Network Controller
(SRNC) 218 typically includes authentication functions and associated configurations,
which are negotiated between base station 222 and access terminal 211, and functions as
a reference for the base station 222 to retrieve information (e.g., obtain session
information to avoid conflicts during session change.)

[0036] Similarly, Fig. 3 illustrates a further aspect for a handoff vig L3 tunneling from
an HRPD 310 to a UMB system 315. When a handoff request is made from the source



[0038] The followings is a particular exanple of Fully Qualified
Domai n Nanes for DNS | ookup in which any I P host (such as the AT) can
per form wivwd 2dddbl13er ver. Exenplary calls for security germwagsemnsse
RAN RAN-lite discovery of the target system can include: [0039] From
UVMB to HRPD Active Handoff

<HRPD- subnet >. HRPD. | WG <| ocal - domai n- nanme>

<HRPD- subnet >. HRPD. RAN. <I ocal - domai n-ipane> [ 0040] From HRPD to UMB
Acti ve Handof f <UMB- ANI D>. UMBJWSG <I ocal - domai n- nane>

<UMB- ANI D>. LNBRANPH 1103 t@@%@é&ﬁﬂéﬁ&ﬁﬂé@@iﬁhe EMBRWNR B8 3RRE) be

Active Handoff <HRPD-subnet > . | WBG. <| ocal -donmai n- nane>

<HRPD- subnetliscoyRrd apdrpsatipgle UNB gt war(akidsntifisd 454, 32 o HoHrmmpleonitalimx

. A5, BP0 1 SR B M
Security Gateway (IWSG) 325. Subsequently, upon discovery of such IP address,
packets can then be sent to the destination IP address based on tunneling at layer 3 of
the communication protocol. Such advance setup can then facilitate the ensuing packet
flow to the UMB target system 315.
[0037] Fig. 4 illustrates an exemplary methodology for a handoff between
heterogeneous systems in accordance with an aspect. While the exemplary method is
illustrated and described herein as a series of blocks representative of various events
and/or acts, the subject aspect is not limited by the illustrated ordering of such blocks.
For instance, some acts or events may occur in different orders and/or concurrently with
other acts or events, apart from the ordering illustrated herein, in accordance with the
described aspects. In addition, not all illustrated blocks, cvents or acts, may be required
to implement a methodology in accordance with the subject aspects. Moreover, it will
be appreciated that the exemplary method and other methods according to the described
aspects may be implemented in association with the method illustrated and described
herein, as well as in association with other systems and apparatus not illustrated or
described. Initially and at 410, changes in radio conditions can be detected, which can
trigger a request for handoff preparation from the AT to a target access system.
Alternatively, trigger for handoff preparation can be due to advertisement of the target
access system as the neighboring technology to the source access system. Subsequently
and in preparation for the handoff session, at 412 a setup can be established between the
AT and the target access system. Such set up can include discovery of an 1P address at
416 for the inter-working security gateway that ensures security of transmitted packets.
The setup can further include discovery of IP address for RAN/RAN-lite of the target
access system, at 418. The inter-system handoff control component can then implement
tunneling between the AT and the target access system at 420, wherein
signaling/packeting associated with the target system can be transferred over the source
system. Moreover, at 422 the AT negotiates an air interface session and an TP session
with the target access system. As such, at 424 a request for radio resources from the

target system is received followed by assignment of radio resources from the target



[ 0043] From LTE to HRPD Active Handof f

<HRPD- subnet >. HRPD. | W5G. <| ocal - domai n- nane>

<HRPD- submwad 2000iRBD7RAN. <I ocal - domai n- nanme> [ 0044] Fr oneeiRBERR 00907035
Active Handoff <LTE-eNBID>. LTE.|W5G <I| ocal -domai n- name> <LTE- eNBI D>.
LTE. RAN. <l ocal - domai n- nane > [ 0045] HRPD subnet, UVMB ANI D, W Max

API D, and LTE-eNBID can be obtained either directly over-the-air by
the target access system or through nei ghbor technol ogy record
advertised by the source access system [0046] Fig. 5 illustrates an

exenpl ary bhredn @IRIARM 429, Adkoiditigdy, AR th ARk ANBOEdYEREd BARE RTRDA3WO%:
access termnal 510, the source access system 540 and the target

access syst & awde ppaidomdaiy et ) folieseedduyt handowsr eqiprjetionsay 43 m
pr ot ocol 51&“%@%& ﬂﬁ S0 £ agﬁ%ﬁ‘%ﬁ&%%b“é‘%‘aﬁ-o enabl e dual nbde

operation wt systens.
[0038] The followings is a particular example of Fully Qualified Domain Names for
DNS lookup in which any IP host (such as the AT) can perform with DNS server,
Exemplary calls for security gateway and RAN/RAN-lite discovery of the target system

can include:

[0039] From UMB to HRPD Active Handoff
<HRPD-subnet>HRPD.IWSG.<local-domain-name>
<HRPD-subnet> HRPD.RAN.<local-domain-name>

[0040] From HRPD to UMB Active Handoff
<UMB-ANID>UMB.IWSG.<local-domain-name>
<UMB-ANID> UMB.RAN <local-domain-name>

[0041] From WiMAX to HRPD Active Handoff
<HRPD-subnet> HRPD.IWSG.<local-domain-name>
<HRPD-subnet> HRPD.RAN <local-domain-name>

[0042] From HRPD to WiMAX Active Handoff
<WIMAX-APID>. WiMAX IWSG . <local-domain-name>
<WiMAX-APID>, WiMAX RAN <local-domain-name>

[0043] From LTE to HRPD Active Handoff
<HRPD-subnet> HRPD IWSG.<local-domain-name>
<HRPD-subnet> HRPD.RAN .<local-domain-name>

[0044] From HRPD to LTE Active Handoff

<LTE-eNBID>, LTE.IWSG.<local-domain-name>
<EL.TE-eNBID>. LTE.RAN <local-domain-name >
[0045] HRPD subnet, UMB ANID, WiMax APID, and LTE-eNBID can be obtained

either directly over-the-air by the target access system or through neighbor technology
record advertised by the source access system.

[0046] Fig. 5 illustrates an exemplary block diagram for an interaction among User
Equipment or access terminal 510, the source access system 540 and the target access
system 560. The UE 510 includes both the target system protocol 511 and the source

system protocol 512, to enable dual mode operation with both systems. Such an



12 arrangenent enabl es discovery for | P address of |IWSG and establish
| Psec tunnel. Moreover, the IP address of a target RAN can be

di scover edwo oooenebize preset up of the target RAN sessi 8QT/UTHes8/070559
arrangenent 500 facilitates session handoff fromthe source access
system 540 to the target access system 560, utilizing handover
preparati on and handover execution prior to the handover, by

i npl ementing the | Psec tunnel. [0047]12Fig. 6 illustrates an exenplary
call flow 600 for establishing an I P security tunnel in accordance

wi th a furt heingempeGhablésldi&dRery Sod IRIatiiabd of TASE DS dads@blish IPkectti@cEour ce
access system 604, and E&t@ai s domain nane for th target access
system vi a Mogeaver. ghed? aadednafiadgest RAM cambe Gepoversn tq @eble Pacseigipentthe
Name Syst emLINRANQEsiGY eTe drRnfbhdk oPRCHR AL fRThah @t EBhGhe WRFK
security gateway (IW5G 608 for accessing the target access system
Mor eover, s eedessDNSerpél jo batargeiactsay sysisal 1ffeutdiz: dgyepprepiratdicinds s
for RAN RAN| I g t hen

i tiate € USePy ¢ iPn et aS AREIaT: HIhE ol & IRRAuRR

si gnal i ng/ pdke} Figg6 dbsioatesdnectemplaty taidlavadiiPeibr syl igimg anlPsecurity

transferred_over. thc source, system 604. xpl aiL ned ear] i,er.
SRRt LR oo ST o L e St g AT S

i ncl ude hang@frée fetweptertbB!, HRPESta¥ MaxiRRR: fdr T t¥gRDccd &Y Rin via a
system architectures can_inplenent |P nobi]i t>1( usi ng client mpbile IP

to activel y 3hold) viccpriénakntha &1 §P2 ernceys aRamamBipme psied (DNah e query
prepar ati ong, Gfiaifthh 85 BAkiN EinSFRbRbcQN R BB S&) B0SRIr GoddSiMPHhK
controlled than the nobile unit itself. "Such i'nter-working can enable
a sessi on hmgrbpécehotysigmnitioreevenrich BESwueny cdi fifrtheeme ude deyeyafiRns,
Y\'her en a C%Jic!lres%éf?r %Lﬁ@’dﬁn%ftﬁg {ﬁs’gep géc@% qggtglgp %ﬂe A&%?%Ln 51'619 inittZate

il lustrates exeénplary heterogeneous W rel'eéss comuni cati ons systens
711, 721 t hatnnelay tstipphigesacass cystdng vehewdinn gpedmgipeckeiingbssd@Bed Witk the
systens 711, 721, represent target, access S nd a.squrce
nocess sysi HiF SLH ErUm G G ERE e OES POl £ CeRibderdfy 7oz,
704, 708, apgenf1fyhifk off bewedhSich ALEREcROEESRSYFHEM dahindidt Hah@off

source access system 721 can enploy different wreless services

wi t hi n such Pe@EERHSIBAARPD, Vit il dr 55/ HRE Ds HORH nesy st ot RE RS 6al
In nature a’ﬁﬂpi@&eﬁ‘ib%ﬁcﬁﬂh&%ihg cBinfhboBile Bl 18 Qetively inSolVOHR IR0 Er ddials
size and shape of these sectors can vary dependi ng upon geographi cal
regi on, numniesminaspOefor hendloEpagperatibn s pleroativelshpeplonsssteas thaj et ragre
bui | di ngs, an ver h f agtor.s., . in e ti
access rout SronEraliBlioRlRe e R ST, (AL 30 RS Bb B Wy
704, 708, whetdeififot &alohid agybetwéen difenplaoysdsyagenpawhertinarceld tan continue
Simlarly, actc;les oints 718, 722, 724 are associated with 13
sectors 706YP9¥ bSREAORNGEr i n t echnol ogy13" is enpl oyed as part
thereof, whes@iBnFigee Hlﬂ.@’_[r@lﬂye){éﬁigle{rﬁ héterob @i wirdleMcbRFRARK@EY sydems
[0049] As wireless termnal 726 is geo raphl_callz &orted, it m
recei ve si gal.s/2hithah oy wapkisericedngiirefrommialged. deeastemsydieffly1l
when compar ¢gyt @i @8] RobESRMR thd 4 MG ULEEESREGERSAHRE Wnldlincthc
is to be appreciated that the wireless termndl 726 can operate In
dual node wetphrblay f sdetors Bl ¢@4, d08.and 76§ Etle il Z 2Thedauget dvecss aysgrn 711
access syst - rein i nter-sysk: ndgf ntr ok
component - 716% krousB BRIk SRy LA B AN Phninsuety,
of session pegat. Sthilesudhekvomrard dhewA ks Beiog acdgdiud it mtge tndafsabsantially
system 711. Accordingly, data packets can be.transported (either

U1 anspar ent FPGF SRGACE LSREARERET VPG 0P RETES P RE AL 62E JeRREg 721
whil e the AlpbsgdecfpaichNggib®mubdee efzé, 200 shdpe of pligRbl ispsdiahtsadidh khen
t he data pacE_et,s can be redirected to the target system once the
handof f is OBiines ayl seyppbuherdrgiorsgAptasyraints(Rage satais: 3c6ers MU H e

714, 716, 720 are associated with sectors 702, 704, 708, wherein technology “A” is

employed as part thereof. Similarly, access points 718, 722, 724 are associated with



[ 0051] G ouping 802 also includes a conponent 806 for receiving data
fromthe first access as well as receiving an indication of what data
shoul d nexto fesimansmtted to the access term nal fronperrokeobs/osise
access system For exanple, a tinestanp or other sequence nunber in
an RLP packet header can indicate what data shoul d be next
transmtted to the access termnal. Gouping 802 additionally

i ncl udes a conponent 808 for receiving data froma network nodul e,
wherein the data is desirably transnmtted to the access termnal.

Moreover, tg@todked(®, 7EC 10, khefdiPchldfodye BN knTofHdl 8 ped el f atherdid
| F-encapsul at ed data packet that is associated wth a sequence nunber

or stanp, teioiRgyeRaby diffgrenhisons ékcapelosy ghscei ver function to

det erm ne d : b ] . i:nal: i ng
802 can 1 ur K B b e g e P
access t er ngeater strength fropplaggst @t sysemht shembmnmired tolyiEngareaeived from
received fromthe first access. tem an el ywor
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required to re-instate 1 nformati e network l'ayer protocol and
transm t t edpcptring foheandoff thihe topetispsten rang themghadataupackets cauliearedirected to

transfer- the handoff can occur, at. substantially high speed and | ow
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L3 layer. Syghth&08 GOMRBbISESt. ArHeRG/EM 00 88Pbd RFcidtQCLi Y 8SacRess ipdial
from for instance, ‘'one or nore receive antennas, and perfornmns

typi cal act PohfciHeregauries §02 offfoppenasts thispi ForBRINIGRMIES Qo prSher In )
the receivedoslcidl walfyflhotih 665 1d 48,LA0HhlANRHiry! ARkt BorQBEAI N

sanpl es. A denodul at or no ate and provide received pil ot
synbol s to &ectprogeessoicc@B3Bystans. chmnpiaf 863 nichets @mpoh@058)4 for dsevswng

906 b dedi cat ed i inf ti i b
Fecei ver cofBbrLHte S0 oy oG h AT AT F DA ErT P ert R4S 281 on
by a transmatdegy sySthdh. HoF 00@g8Qtud R te@matién anpicontssailytihgtn tlendtwol s

one or nore portions of system 900, and/qQr a processor. that an zes
i nf or mat i on t%fé%éﬁﬁéﬂ%&?ﬂ#%@? %PSSQ@?}W&%@%@@@W ??fndilﬂﬁifi & SE 1

transm ssi og, s @m%l'b‘}‘miaénﬁ?y 244D 2 BNELs&UTdr Rt Sy ROR nfklu kP EBoRRY dleQRS
of system 900. System 900 can include an optim zation conponent 908
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into the processo be appreciate at optimzatio
conponent 9@8d eanntemied uabe aptieditizatliyon code that perforns utility

based anal v 3hil By PRSP ik AL SHALA 8 APRLNSE L ARIRL cdr O
access as well as receiving an indication of what data should next be transmitted to the
access terminal from such first access system. For example, a timestamp or other
sequence number in an RLP packet header can indicate what data should be next
transmitted to the access terminal. Grouping 802 additionally includes a component
808 for receiving data from a network module, wherein the data is desirably transmitted

to the access terminal. Moreover, the data received from the network module can be an



to a target access system The optim zation code can utilize
artificial intelligence based nethods in connection with performng
i nf er ence vamehogrnizprrobabi | i stic determ nati ons and/ or  PCT/US2008/070559
statistical -based determination in connection with performng

handof fs. [0054] System (user equi pnent) 900 can additionally
conprise nmenory 910 that is operatively coupled to processor 906 and
that stores information such as signdh strength information with
respect to a base station, scheduling information, and the |ike,
wher ei n suclp-émthpyuiéd dam Reketbiert arRbcRied With £00EGE nGMb dr Btamp, thereby
determ ni ng whet her and_when t osféec!uest a handoaéfg. Nbrmr)%/ 910 .can
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vol ati 1 6 andier g fyohn BRINERANO RN My Rl E Pod E cctB hrem
| i mtation, cnonvadtedatd © begrmsyitted o the edcasbdemesd, wirrgin therdatayis (ROV) |

Gl oot r1cal | G RPALIAATY HolE (Rasrety ™ GpPE B AoHER S 5 WBIP bt heror y

can i ncl udeigfcaiid Qncem e S 52, REAEN dn (EAMins tiobhchl régting tasxcutigs dalpoaathe
menory. By vvaal of illustration and not limtation, RAMis avail able
in many for #BH-8L nThessysiomARP SRR DR tSEEARpCosHRISH 0 SRENFTE afain
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[ 0056] As used in herein, the terns "conmponent," "systenl an
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li ke are i ntemierrnt 30% @repe meorporisinie dhe-nresestos d0@ nkt isttg be aparedsted that

optimization component 908 can include optimization code that performs utility based

analysis in connection with determining whether to handoff from a source access system



[ 0057] The word "exenplary" is used herein to nean serving as an
exanpl e, instance or illustration. Any aspect or design described
her ei n as wexespl2&i7y" i s not necessarily to be construkdr/aszpy/epser ed
or advant ageous over other aspects or designs. Simlarly, exanples
are provided herein solely for purposes of clarity and understandi ng
and are not neant to limt the described aspects or portion thereof
in any manner. It is to be appreciaté8l that a myriad of additional or
al ternat e exanpl es coul d have been presented, but have been omtted

f or pur poses Dhrger &t yystdr) OBB offtiniitdrien rodeganakilizoartifidalt ihteligende bakee

descri bed aspects. may be i enented as a system t hod, apparat us,
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engi neer i Ngal @G nhigi@Bbised RECAMERIHOA Eme&ionfwimq@foﬁnm@@amse or any
conbi nation thereof to control a conputer to inplenent the disclosed

aspects. Fol054I7Sxysieampyiser cauipmsnD 8P0 eaaddisiosalicprprisarema Uddhai it ar e
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whi ch case it can be communicatively coupled to the processor through
vari ous meaffénsmugsgbamogaied sigeelpeen” descri bed above includes exanpl es

of the di sciqmefraub AkbedBtd %tem'tﬁatic% b?éﬂéglgy@cﬁﬁ comREROSHH Rb&ving an
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per nut ati ons’are possi ccor g e subject natter Is
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in either theoglemainkethmple, receive antennas 1006 and transmit antennas 1008 can be
implemented using a single set of antennas. Receiver 1010 can receive information
from receive antennas 1006 and is operatively associated with a demodulator 1012 that

demodulates received information. Receiver 1010 can be, for example, a Rake receiver



18 description or the clainms, such termis intended to be inclusive

in a manner simlar to the term"conprising” as "conprising"” is

i nt er pr et axdo wdven12erpl oyed as a transitional word in a etaiuss/d9s559

CLAIMS WHAT IS CLAIMED I'S: 1. A nethod of session handoff between a

source access systemand a target access system conpri sing:

di scovering an address of the target access systemfor tunneling from

an access termnal (AT) in comuni catibon with a source access system
(e.g., a technique that individually processes multi-path signal components using a
plurality of baseband correlators, ...), an MMSE-based receiver, or some other suitable
receiver for separating out user devices assigned thereto, as will be appreciated by one
skilled in the art. For instance, multiple receivers can be employed (e.g., one per
receive antenna), and such receivers can communicate with each other to provide
improved estimates of user data. Demodulated symbols are analyzed by a processor
1014 that is similar to the processor described above with regard to Fig. 9, and is
coupled to a memory 1016 that stores information related to user device assignments,
lookup tables related thereto and the like. Receiver output for each antenna can be
jointly processed by receiver 1010 and/or processor 1014. A modulator 1018 can
multiplex the signal for transmission by a transmitter 1020 through transmit antennas
1008 to user devices 1004.
[0056] As used in herein, the terms “component,” “system” and the like are intended to
refer to a computer-related entity, cither hardware, a combination of hardware and
software, software or software in execution and/or electromechanical units. For
example, a component may be, but is not limited to being, a process running on a
processor, a processor, an object, an instance, an exccutable, a thread of execution, a
program and/or a computer. By way of illustration, both an application running on a
computer and the computer can be a component. One or more components may reside
within a process and/or thread of execution and a component may be localized on one
computer and/or distributed between two or more computers.
[0057] The word “exemplary” is used herein to mean serving as an example, instance or
illustration. Any aspect or design described herein as “exemplary™ is not necessarily to
be construed as preferred or advantageous over other aspects or designs. Similarly,
examples are provided herein solely for purposes of clarity and understanding and are
not meant to limit the described aspects or portion thereof in any manner. Itis to be
apprectated that a myriad of additional or alternate examples could have been presented,
but have been omitted for purposes of brevity.
[0058] Furthermore, all or portions of the described aspects may be implemented as a
system, method, apparatus, or article of manufacture using standard programming
and/or engineering techniques to produce software, firmware, hardware or any

combination thereof to control a computer to implement the disclosed aspects. For



tunneling a secure channel to the target access system and
transferring user traffic fromthe source access systemvia the

t unnel i ngvaEeo09/M28TTe t arget access system and t hrough POBUSHIETE559
access system 2. The nethod of claim1, the tunneling act further
conprising tunneling a secure channel to a security gateway of the
target access system 3. The nmethod of claim 11 further conprising
suppl ying a Unicast Access Term nal lldentifier (UATI) to locate a
session associated with the access termnal. 4. The nethod of claim
3 further cempmplsicagppe rﬁidably manlieacaRAaN-hhdetlﬂt at nbhiémitar g etagactoessage

system vi a the UATI establishin a.t nel, to the

RN 1116 of Spies (o e dsEaloppk i afrendis smy”Rabil 6 féﬁaicmact
further comgsk &EIY dIFRAN fePiatiRGid (DD, )oémarh@wa@aﬂﬁﬂasm&%iy SR
whil e operating in the source radi 0o access_ system . The met ho

claim1 fur @%rsnelerkﬁy A8y g)- e%@camnaélﬁntﬁQOL&dbam¢0i¢t?<bﬁhﬁw@rrm waye 9%
source accegs.mysi&ith c%\?}%cﬁhﬁtﬁt}@aﬁﬂ%"e%ﬁ&ﬁgg§t§ su?clﬁsdts%{Hs%seHh@ target

access syst em i opera on at least one of a
speci fi cat i pmsattisgPRPrespeing Electaeriiomail or mamCGSEEEa gp@@rlf sughtaa; tha Interpet
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the target ?pclﬁte osfsthes Ximmemsubject matter,
[0059] When the systems and/or methods described herein are implemented in software,
firmware, middleware or microcode, program code or code segments, they may be
stored in a machine-readable medium, such as a storage component. A code segment
may represent a procedure, a function, a subprogram, a program, a routine, a subroutine,
a modulc, a software package, a class, or any combination of instructions, data
structures, or program statements. A code segment may be coupled to another code
segment or a hardware circuit by passing and/or receiving information, data, arguments,
parameters, or memory contents. Information, arguments, parameters, data, efc. may be
passed, forwarded, or transmitted using any suitable means including memory sharing,
message passing, token passing, network transmission, efc.
[0060] For a software implementation, the techniques described herein may be
implemented with modules {e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units and
executed by processors. A memory unit may be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor through various means.
[0061] What has been described above includes examples of the disclosed subject
matter. Itis, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing such subject matter, but one of
ordinary skill in the art may recognize that many further combinations and permutations
are possible. Accordingly, the subject matter is intended to embrace all such alterations,
modifications, and variations that fall within the spirit and scope of the appended

claims. Furthermore, to the extent that the term “includes” is used in either the detailed



20 8. The nethod of claim1 further conprising receiving advertising
fromthe target access systemindicating that the AT is reaching an
edge of coVerMye124ENd initiating the tunneling based oRCT/HE20M0¥EWINII ng
act. 9. The nmethod of claim2 further conprising pre-establishing a
session with a nodul e that contains protocol for negotiating a
session for the target access system 10. The nethod of claim 10
further conprising supplying a handoflf to a real RAN via an intra

t echnol ogy handoff interface. 11. At |east one processor configured
to supply s é&sﬁpﬁonl’mmtocﬂ:iimmmph tesmnginteaddd to 3t inbdiMean & oranoérstmlastd ng

an address a target. .access system.for el.in en a

SCcess syst A aRpHRGEs S ol yt Biarbitd neh Smp S S GersBibic
for establighidig aalggcure tunnel forman AT to a security gateway of
the target access systemthrough the source access system 12. A
conput er program product conprising: a conputer-readabl e conprising:
a first set of codes for causing a conputer to discover an address of
a security gateway for a target access systemfor tunneling from an
access teimnal; and



a second set of codes for establishing a secure tunnel to a security
gateway of the target access systemand redirecting user traffic
thereto. 13. An apparatus conpri sing: di scovery neans
for discovering an address of RAN-Iife associated with a target
access systemfor tunneling froman aggcess term nal;

transmtting neans for transmtting signals between a heterogeneous
source access system and the target a@fl%tﬁ system and

means for transmtting packets from an tso the target access system
through the transmtting nmeans. 21 14A method of session handof f

bet ween a S%erf’é:&iﬁn@ﬁﬁ-m and a target access system conpri sing:

1. A method of session handoff between a source access system and a target access
system comprising:
discovering an address of the target access system for tunneling from an
access terminal (AT) in communication with a source access system;
tunneling a secure channel to the target access system; and
transferring user traffic from the source access system via the tunneling

act to the target access system and through the source access system.

2. The method of claim 1, the tunneling act further comprising tunneling a secure

channel to a security gateway of the target access system.

3. The method of claim I further comprising supplying a Unicast Access Terminal

Identifier (UATI) to locate a session associated with the access terminal.

4, The method of claim 3 further comprising pointing to a RAN-lite of the target
access system via the UAT], to facilitate establishing a tunnel to the RAN-lite of the

target access system.

5. The method of claim 1 further comprising moniforing a pilot of the target access

system while operating in the source radio access system.

6. The method of claim 1 further comprising establishing a tunnel from the AT to
the source access system, wherein the source access system or the target access system
is operable based on at least one of a 3GPP specification, a 3GPP2 specification, or an

1EEE specification,

7. The method of claim 1 further comprising negotiating a session between the AT
and the target access system to facilitate handover of a communication session of the

AT from the source access system to the target access system.



di scovering an address of the target access systemfor tunneling from
an access termnal; tunneling a secure channel to a security
gateway of the target access system and receiving user traffic by
the target access systemvia the tunneling act. 15. The nethod of
claim14 further conprising establi shidgg radi o access session over an
| P session through the secure channel by enpl oyi ng UATIs supplied by
the AT. 16. The nethod of claim 14 further conprising receiving a
pointer to a RAN-lite of the target access systemand triggering a
handof f ther%by Th&met}iﬂd@fn’aimdcfumﬂercd:rapmnirﬂglreéaiwih@edvedtmrgrfrcshthytarget

rmnltorlngtar e | e era in the.sou
radi o access g §§3?§ ?ﬁ?a?%%% %‘?ﬁhds E?]avw]“éﬁl ? dfﬁ‘)\[‘. Wg? 386%???
est abl i shi nguielitnbakd bh eOrtheiddadto the target access system
wherein the source access systemor the target access systemis

oper abl e based on at | east one of a 3GPP specification, a 30PP2

speci ficatiap, orryaméditdalersPBa 2GRl bprisi re—EE&QbeEﬁ&E%%éHon%ﬁi i 14
further conprising negotiating a session between the and

target accessodysheimonaitsaeitbtl racpatisting esesgpn for dlorimpat aacss eystem.
session of the AT fromthe source access systemto the target access
system 20. The nethod of claim 14 further conprising initiating a
handover pr effar atlihomesticalge ctaim tl D durtter getpraogessplging tdandafifxon real RAN

triggering of, & RLetehsiiky eaSH Sberace.

11. At least one processor configured to supply session handoff comprising:

a first module for discovering an address of a target access system for tunneling
between a source access system and a target access system; and

a second module for establishing a secure tunnel form an AT to a security

gateway of the target access system through the source access system.

12, A computer program product comprising:
a computer-readable comprising:

a first set of codes for causing a computer to discover an address of a security
gateway for a target access system for tunneling from an access terminal; and

a second set of codes for establishing a secure tunnel to a security gateway of the

target access system and redirecting user traffic thereto.

13.  An apparatus comprising:

discovery means for discovering an address of RAN-lite associated with
a target access system for tunneling from an access terminal;

transmitting means for transmitting signals between a heterogeneous
source access system and the target access system; and

means for transmitting packets from an AT to the target access system

through the transmitting means.



21. The nethod of claim 14 fiirther conprising sending advertising by
the target access system 22 22. The nethod of claim 14 further
conprising pre-establishing a session with a RAN-lite of the target
access systemto facilitate comrunication with the real RAN. 23. At

| east one processor configured to sug?1 y session handoff conprising:
a first nodule for discovering an address of a security gateway of a

dule f bl j shi
Lunnel 1rom o acaetofBFsevian ol RENERn Rttt st g £ GrétaBess

source accesystsybeptising4. A conputer program product conprising: a
conput er -r eadabl e conpri sin a_first set of codes for cau5| ng
a conputer to di scovef‘fhs’%l‘i’]Ve %F‘%%‘%dr%gﬁ ofthg Gt RESPsLRYPlElAYT fugpelingd @ﬂb@t

access systen angcess terminal;
tunneling a secure channel to a security gateway of the target access
system; and

receiving user traffic by the target access system via the tunneling act.

15.  The method of claim 14 further comprising establishing radio access session

over an IP session through the secure channel by employing UATIs supplied by the AT.

16.  The method of claim 14 further comprising receiving a pointer to a RAN-lite of

the target access system and triggering a handoff thereby.

17.  The method of claim 14 further comprising monitoring target access system

pilot while operating in the source radio access system.

18.  The method of claim 14 further comprising establishing a tunnel from the AT to
the target access system, wherein the source access system or the target access system is
operable based on at least one of a 3GPP specification, a 3GPP2 specification, or an

IEEE specification.

19.  The method of claim 14 further comprising negotiating a session between the
AT and the target access system to facilitate handover of a communication session of

the AT from the source access system to the target access system.

20.  The method of claim 14 further comprising initiating a handover preparation

stage to the target access system, upon triggering of a predetermined event.

21.  The method of claim 14 further comprising sending advertising by the target

access system.



a second set of codes for establishing a tunnel from an access
termnal to a RAN-lite of the target access system via a source

access system 25. An apparatus conpri sing: di scovery
means for discovering an address of a target access system for
tunneling froman access term nal; 22 means for

establishing a secure channel to a security gateway of the target

access syst t heQuah..a .sguf ce cess system and transmtting.noeans
For tranem Co1 ng 107 SRARE R HREE 4R FERE bR bR 9l
comuni cat i GASYi eithofargd adceisAysterh s fabditat€ comprhing cangn FEtEe feal RAN.
tunneling to the access termnal at a data link |ayer. 27. The

communi cation system of claim 26, further conprising neans for

i denti fyi ng 28 RAMtldak€orRiprddassol é’drﬁi?ﬁre@%ﬁz%ﬁly%ﬁé@icﬁman@&f cotiyising:
communi cation systemof claim 27, turther conprising neans_ for
preparing a sessiadistiegdubnder disepverng aneaddeess efaceswity gatewy of a target access

system; and
a second module for establishing a tunnel from an access terminal to the target

access system, via a source access system.

24. A computer program product comprising:
a computer-readable comprising:

a first set of codes for causing a computer to discover an address of a security
gateway for a target access system; and

a second set of codes for establishing a tunnel from an access terminal to a

RAN:-lite of the target access system, vig a source access system.

25.  An apparatus comprising:

discovery means for discovering an address of a target access system for
tunneling from an access terminal;

means for establishing a secure channel to a security gateway of the
target access system through a source access system; and

transmitting means for transmitting signals through the secure channel.

26.  The communication system of claim 25, further comprising means for tunneling

to the access terminal at a data link layer.

27.  The communication system of claim 26, further comprising means for

identifying a RAN-lite of the target access system.

28.  The communication system of claim 27, further comprising means for preparing

a session handover to the target access system.



