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[0001] This application is related to and cl ains

priority fromU.S. Patent Application Serial No.

60/ 862,416 filed Cctober 20, 2006, for I\/ETHOD AND

METHOPRSFOR USING INFERN EHOBILITY

Ahrmavaar a et which 1s | ncorporat ed e| n

ref erence. TECHNI CAL Fl ELD 02& The resent

di scl osure rePROIQEQLS WITH CERNEE and

comuni cation devices. Mre specifical I y, the present

di scl osure rel ates s for using
Internet nobility Ng%&ﬁ?ﬁmﬁﬂ'{gr net
mobility protocols. BACKGROUND [0003] Originally,

Internet Protocol (IP) providing access to the
Internet was designed for stationary users. The basic

{ upport user nmobility: The IP
M%ﬁg@%ﬂ%d to network interfaces dependi ng
on their location in the network. The first part of
[0001] an | PTﬁﬁdﬁ@@BC?{tIQETI'S’D)re@e@owd tCRiEs| pripfiy fepresU.S. Patent
that are linked to the sanme Internet subnetwork. This
Aritieation [BariabMie 60/8624 1GafiledbOctobers2(, 20@6m foeiMgTHOD AND
reachabl e while noving over different |Internet
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al., which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates generally to communications and
communication devices. More specifically, the present disclosure relates to
systems and methods for using Internet mobility protocols with non Internet

mobility protocols.

BACKGROUND

[0003] Originally, Internet Protocol (IP) providing access to the Internet was
designed for stationary users. The basic IP concept does not support user
mobility: The IP addresses are assigned to network interfaces depending on
their location in the network. The first part of an IP address (NETID) is common
to all interfaces that are linked to the same Internet subnetwork. This scheme
prevents a user (a mobile host) from being reachable while moving over different

Internet subnetworks, i.e. while changing the physical interface.



[0004] A Mobile IP enables a nobile host to change its

poi nt of attachnment from one Internet subnetwork to
W@r@Bls868\v t hout changing its | P address. MbiPEI/US2007/081998

provides flexibility in inplenmenting IP services, such

as IP Quality of Service QS). However, several

| egacy communi cati ons systens function with protocols

[0004] t hat ArdobintP Bnhaieeh mbbes et ® chxgiirf itd poimewf BBachment from
realized by providing systens and nethods for

dn'ét PhéRkt @lgh@f/\{%f &b a'ﬁBFH% '\){nl/hdUtgfh%%ES | &G%s. Mobile IP

I nternet no pr ot oco BRI THE

05]. .Fi i agr f
pmmw@xs%na%gnm Brestt RS ghﬁ*ﬁ-%%’” o senvos
Pr toco s (MP) to enapl e communi cati ons W|th
( CVENEN FiSGYPE! 2/608CK  GPBERUEAHRNSM SYSt QEE% ngﬂCH@” with
an exarrpl e of a communi cations systemthat supports a
piotdisels dhatuees gor-thddseri guthersfare] ipsneditsesnayde realized by
enbodi nent of a nobility architecture in which the
roedigt systemenancimdethmetib ofds imteyadtiagi Imerast madility [ H0@gbls with
Figure 4 is a block diagramillustrating one
rﬁiﬁlﬂ@%rﬁ@ﬂho@fllfpkﬂ@@tﬂé’ servicing node; [0009] Figure

is a block diagramillustrating one enbodi nent of a

| ocal nobility agent; [0010] Figure 6 is a flow
diagramillustrating a net hod for using I|P based
mobi ity protaeg
protocol s; [ 08fH
function blocks correspondlng to the nethod shown in

[0005] Fi gur Eigere [10B12blatkgdirgramiad aacomowni¢atipnanetwork implementing
illustrating one enbodi nent of a nethod for rmanagi ng
rdabbike Péerket Pratocals (BN teehabié cormuribatiorsbwitie anmadiile node;
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[0006] Figure 2 is a block diagram illustrating an example of a communications

system that supports a number of users;

[0007] Figure 3 illustrates one embodiment of a mobility architecture in which
the present systems and methods may be implemented;

[0008] Figure 4 is a block diagram illustrating one embodiment of a legacy
servicing node;

[0009] Figure 5 is a block diagram illustrating one embodiment of a local mobility
agent;

[0010] Figure 6 is a flow diagram illustrating a method for using IP based
mobility protocols and non-IP based mobility protocols;

[0011] Figure GA illustrates means plus function blocks corresponding to the
method shown in Figure 6;

[0012] Figure 7 is a flow diagram illustrating one embodiment of a method for

managing data packets on a reverse link from the mobile node;



3 [0013] Figure 8 is a flow diagramillustrating one
enbodi nent of a nethod for nanagi ng data packets on a
W0 2008451868 | Nk to the nobile node; [0014] Fi gurBCPBUS2007/081998
illustrates various conpon%nts that may be utilized in
a gateway device; and [00I5] Figure 10 is a bl ock
di agram of an access router in accordance with one

[0013] embodFieiRé 8ofs & Hvwd tRgraseidustysirgBnarinbadifmeds of a method for
DETAI LED DESCRI PTI ON [0016] A nethod for using

. t nmobility
EPSETtS @é%#éé%sﬁb@%’m*ﬂﬁ“sfﬁ”ggé’ﬂ%g prl
comu
[0014] pr ot oE@ure %ngsftra?gf, vsﬁ(glt?%ggm%ogeﬁ%ytgﬂf) 3?8' n@lzed ih'a gateway
nobi I|ty protocol. A hone address (HoA) for a nobile
#&. 28dmanaged by the second gateway node. Updates
regarding the location of the nobile node within a
[0015] domai higure 1068 & bledk gagrgmaoisat asdess muberoin. actioedance with one
second protocol is an Internet nobility protocol.
dmibddirmépnat thendibelbséd shstentshendmidithedsiode i s nmanaged
by the second gateway node using the second protocol.
[0017] The nethod may be inplenmented by a second
gat eway node conprising a servicing general packet

radi o services suppcﬁé.r&ﬁ_ MMCM ed wth a

| ocal mobility agen. HA—BHotH , the nethod

may | ement ed & second gate node
[0016] coppr ASTALAE OBV SING intPRel GVO) s IO t6ehan fnjeret mobilty

gateway node (SGWN collocated with a | ocal nobility
rgeacbls jO@E8Eriddene f Ar finst padewap| notey comraunjeatesalvith a second
packet radi o services tunneling protocol (GIP). The

Ereway npuetuied amegt Potecd)r e ebprdotditisran@dn Internet mobility
Protocol (PMP). The second protocol may al so be a

dg@cf%chgzlégﬁ(?hg%dg’ PE&S P96A) fM Fhnodie Y32 R08/Ra486%y the second

gateway node. Updates regarding the location of the mobile node within a

domain are received using a second protocol. The second protocol is an
Internet mobility protocol. Intra-domain mobility for the mobile node is managed
by the second gateway node using the second protocol.

[0017] The method may be implemented by a second gateway node comprising
a servicing general packet radio services support node (SGSN) collocated with a
local mobility agent. In another example, the method may be implemented by a
second gateway node comprising an Evolved Packet System (EPS) serving
gateway node (SGW) collocated with a local mobility agent.

[0018] The first protocol may be a general packet radio services tunneling
protocol (GTP). The second protocol may be a proxy mobile Internet Protocol

(PMIP). The second protocol may also be a Mobile Internet Protocol (MIP). In



4 one exanple, the updates regarding the |ocation of
the nobile node are received fromone or nore access

WO ouB8518681Si Nng t he second protocol. [0019] | n PEEUS2007/081998
exanpl e, data packets are r4ecei ved at a local nobility
agent from an access router using an Internet
Protocol (I1P) based tunnel. The data packets may be
dveoasaepiel thedusdites eédgurdmgdte Idduticthadiahp acdtsilesndty akkereceived
tunnel ed from the servicing node to the first gateway

fgﬁ?ﬁ’%n@%rqﬁo@ AQRsE Poliiere 85ingtRO%BEoAd pAstBEHETr exanpl e,
at d a? P

a packets are recelve a servicling node from
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second protocol may be used for conmuni cati ons between

raay deaprovigeni toi a peageing node . al he tatagenkets Thay fertsnneled from
protocol may be used for conmunications between a
thesendcing nodddo dnal ficst gatewanpnedeiasiegsa nonH R itsnngl 0022]

A gateway device that is configured to use Internet

[0020] MODi | | ¥nphel @kahpiaVi ddla JaReRelsARY RREivERIDAL 4 S¥rvicing node from
protocols is al so described. The gateway device

thgmf%%z%\tﬁ?%ﬁwm&@%ﬁﬁ% ﬁgﬂ-lﬁqﬂﬁﬁéﬂ. 'fheﬁé?tﬁétéﬁ%ﬂbfs may be provided

rocessor. S 1ons a

i ReaLmBoiBr b otis SEEES o B Fnreled pmseriesponding
a

The first protocol is non Internet nobility
ascesdciter using i IFdersesstuppela) i s managed for a nobile
node. Updates regarding the |ocation of the nobile

[0021] node Wheéldecoad dooticol aray bedassedeidr cosimgniaa@tobdtween a local
prot ocol. The second protocol is an Internet nobility

rROBILIYC @gent |41d 3 desraenagedt. | | Tiief afstt poteEd haynede used for
i s managed using the second protocol. [0023] A

SHTURERISN SRR SO ol d18 S A SRR s
[0022] al so egsa%\i/vg;(/e %év%@%hgtoig%%%ﬁéﬂl%rdot Bz Ig[e?’%lejtcrtnobility protocols with
non Internet mobility protocols is also described. The gateway device includes a
processor and memory in electronic communication with the processor.
Instructions are stored in the memory. The gateway device communicates with
a second gateway node using a first protocol. The first protocol is a non Internet
mobility protocol. A home address (HoA) is managed for a mobile node.
Updates regarding the location of the mobile node within a domain are received
using a second protocol. The second protocol is an Internet mobility protocol.
Intra-domain mobility for the mobile node is managed using the second protocol.
[0023] A computer-program product for using Internet mobility protocols with

non Internet mobility protocols is also described. The computer-program product

includes a computer readable medium that includes instructions. The



i ncl udes a conputer readabl e nediumthat includes
instructions. The WO 2008/ 051868 PCT/ US2007/ 081998 5

WO p@B0sKs68 ons i ncl ude code for conmuni cati ng W@€HUs2007/081998
first gateway node using ag first protocol. The first
protocol is a non Internet nobility protocol. The
instructions also include code for managi ng a hone

imidlﬁi@ﬁs(ihbl&hefcvdeafdrt&drhmunm@dﬂ? afith eofitet Pefeway node using a
recei ving updates regarding the lTocation of the nobile

ffﬂé’tdg)rot%&hi ”T@? qﬁi?gpiﬁoﬂé%bﬁ% & SREPNGtePR& Rioblility H®tocol. The

second protoc .Infernet mobi Ity protocol. The
AL R e o 55, P DO AP SubBL i o oot
R 258 s 306 oheihon LR skeimbahS S §he mobie node

protocols is al so described. The apparatus includes

Wikdh® flemain ¢§ingndcsacong Mctecch fihe segeiidwsgtonaldis an Internet
using a first protocol. The first protocol is a non
rhobigtynptotoedli | iThe prsdtuctiohs fliltkerappeudd uodal & managing intra-
i ncl udes neans for nanaging a hone address (HoA) for

di)nﬁ@him@oim?d’ér MROMBBM Aod@ UsMRChie \YedBnd PREIBESIS

regarding the |ocation of the nobile node within a

domai R, US| r I Q.S r.o
[0024] P22 Any BaPetafus JEE S IFEE, moty SSRADIE P TR Internet
further includes ans for managj ng intra-danai
ORI, ROPER: o AaonieeTREde. uaHgaPHe ALet dHgudes means for
prot ocol . [0025] Several exenplary enbodi nents are now
cosypEnIsatingwith & Brst gakRveay Bode esing; g firsé rotepels The first protocol
detail ed description of several exenplary enbodinents,
iBsa nonl lrsemat edobitityt beotbecgjur dde Bpparatus @lsndedudes means for
limt the scope of the clains. [0026] The word

men&gIng & yomes addﬂ;ise?HdAJ)_Sfdr% yndisileehddé @neaeans for receiving
"serving as an exanple, instance or illustration.”

L@é‘%té@?@ﬁr@ﬁ@ e I6EdtRAd o She SHEBI Mode %@pinﬂgt domain using a

essarTly to be construed as preferred

s%%ﬂ&t&%?ooc%? OYire s%tcgﬁﬁ protocol is an Internet mobility protocol. The

apparatus further includes means for managing intra-domain mobility for the

mobile node using the second protocol.

[0025] Several exemplary embodiments are now described with reference to the
Figures. This detailed description of several exemplary embodiments, as
illustrated in the Figures, is not intended to limit the scope of the claims.

[0026] The word “exemplary” is used exclusively herein to mean “serving as an
example, instance or illustration.” Any embodiment described as “exemplary” is
not necessarily to be construed as preferred or advantageous over other
embodiments.

[0027] As used herein, the terms “an embodiment,” “embodiment,”

“‘embodiments,” “the embodiment,” “he embodiments,” “one or more



enbodi ments. [0027] As used herein, the terns "an

enbodi nent," "enbodi nent," "enbodi nents," "the
werishsisenht , " "t he enbodi nents,” "one or nore REX/US2007/081998
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enmbodi nents, " "certain enbodi nrents," "one enbodi nent,

"anot her enbodi nent” and the |i ke mean "one or nore

driwddimetd)etss@ elbodahknts, egbrgdinn@nbediments, 2 Ssne embodiment,”
expressly specified otherwi se. [0028] The term

aHStth%F Briddtimeh&shd HRTRE hidn '6id &nFrﬁ)ré NBLERSY nbSessarily all)

used 1n an extrenely broad sense. term

exfiop Aol Bpls S EGERARR SR Ly W%?Lﬁe"iw ol tt g,
[0028] Fggﬁ, {l{b ggrr@ é%tce?r%fsrlgn ,@%%Lé{\é:n;{%gtiqa:(\&%zi%n%a“ ngq%é%gsed in an

or another data structure), ascertaining and the |ike.
extren)ely ‘bieadk sense.ndghedarmi’ detan@mn@c@nmmgasz@Sga wide variety of
receiving information), accessing (e.qg. accessi ng

attivas i and, nthevafgle, ardetehainindgle.cal Sincluaelet:arcmmingg" computing,
can include resolving, selecting, choosing,

pEteing hdémﬁ@d.riv@gt@;ath@ |b@raag] ug h(@ Phigsieng Q@Sﬁd a table, a

on" does not nean "based onl unl'ess expressly

o%?&&édsf d & Almhyy Sc?ata'b%tt%gflﬁé V"%‘é@értauﬁfﬁ@ pJHcPSfF]e hRced  Also,

scri bes both based

“HERINIEEG b NEAle BOBMAE (191 E%?@k@ﬂtlpﬁgmaw) ac?:essmg (eg.

services, such as IP aI|t%/ of SerV| ce (C%)
afﬁggfsq;lngyda]taylnb@ Resoryh &g fse) “de ermlnlng can include
net wor k- based (e.g., proxy M P) I\/bb| ity managenent
resgiving, selectomréhoedingnestapliehing\asidsthedikeopt i nal
operation. The first level may be global nobility or

[0029] nobi | Thy pheass Dadetf@ Qﬁestrﬂﬁhﬁ@ér@%&‘ed%wly G@ITaiil&ss expressly

Host based nobility (i.e., MP) nmay be inpl emented in
Petlidh BPRViskY TRNGHEF®IYrds, the phrase “based on” describes both
“based only on” and “based at least on.”

[0030] Internet Protocol mobility (MIP) provides more flexibility in implementing
IP services, such as IP Quality of Service (QoS). IP mobility may be host based
(e.g., MIP) or network-based (e.g., proxy MIP). Mobility management may be
categorized into two levels for optimal operation. The first level may be global
mobility or mobility across different technologies and domains. Host based
mobility (i.e., MIP) may be implemented in global mobility management.

[0031] The second level may be local (intra-domain) mobility. Host based or
network-based mobility may be employed in a hierarchical fashion along with
mobile IP to realize local mobility. For example, network-based mobility may be

best suited for intra-technology mobility. In one embodiment, local mobility

reduces updates to a global entity such as a home agent. Hierarchical mobile IP



[0031] The second | evel may be | ocal (intra-domnain)
nmobility. Host based or network-based nobility nmay be
WerpBOye i n a hi erarchical fashion al ong w t hPCHORI00E081998

IPto realize local nobility. For exanple,
net wor k- based nobility may be best suited for
intra-technology nobility. In one enbodi nent, | ocal

(PP | fagt nobile APS(FMIEL eroxty anebild D aPMEPE Aty netigdrkasasad local
honme agent. Hierarchical nobile P WD 2008/ 051868

h&BilitySARS ?&ﬁéﬁtgglEﬂM aD e ’exﬁaﬁﬂiﬁgglggﬁl ﬁwgbﬁlﬁ»’br@cocols Many

pr oxy nobi PM P nd net | ocal

TR IR CRTHAR RoBURTEN Pl o

ocal b| I it ement protocol s_are avail abl e
100321 | 003 OERIARPSGReY FiyresuzeE v S0 B Tueply Protngss wity non-1P
protocols with non-I1P protocols inplemented in | egacy
reipenls daplestrntey sinetagagy ceprmmuicaliongesygie@seaccording to the
systens and net hods. Regardi ng | egacy systens, the
prasentf 3gstentzetamee methGds ewaRedaaerplledaok edystémas,o the interface
Servi ces Support Node (GGSN) and a Servicing Ceneral

Haawkeh aRadicvaseGehers FRIGREBO Rad NS eruic&sSBlippay N@ﬁlea(GGSN) and

roam ng i nterfiace which is typically handled via

P t
ey é‘éhégag?%%&ﬁ% 'm%eﬁ*'zw@#@@ﬁdw NEES Qéﬁ@éc'# may be 2
e BV Ut ds O bl S Pckt Ract
Co-exi stence w hat i nterface. suc

%ﬁ%@@ﬁtﬂgv‘@!'@%':’dﬁ@%(@-&& '%?‘I'@%CY( AeFH B%N'Ofbf Tm@mmlgratlon

nobility to be handled by |egacy protocols, such as
oftre 1¢@333yFemutoean architechirecthatiinmprdes kbt based protocols needs
communi cati ons network 100 i nplenenting nobile IP

driMnBrmicdigteadthie 6D0DWRISt@IdORNVETR on hiihterfaede A9D3uch, the
A home agent 104, a correspondent node 106 and a

%ﬁ%ﬁt? sﬁﬁ%&#ﬁgtnm aﬁl‘gm) tﬁeqywlﬁtlscé{}ﬂﬁ@bm% be handled by
legacy protocols, such as GTP.

[0033] Figure 1 is a block diagram of a communications network 100 implementing
mobile IP (MIP) to enable communications with a mobile node 102. A home
agent 104, a correspondent node 106 and a foreign agent 108 may all
communicate with one another through an IP network 110.

[0034] The mobile node 102 may change its location from one network or
subnetwork to another. In Figure 1 the mobile node 102 is illustrated in a foreign
network 112. The mobile node 102 may obtain an IP address and communicate
with other nodes, including the correspondent node 106, on the IP network 110
using its IP address. The mobile node 102 may obtain an IP address from the

home agent 104. The IP address from the home agent 104 may be referred to

as a home address (HoA). The home address is a long-term |IP address on the



[0034] The nobile node 102 may change its | ocation

fromone network or subnetwork to another. In Figure
wa2a08@51860i | e node 102 is illustrated in a foreCYHS2007/081998

network 112. The nobile noge 102 may obtain an IP

address and comunicate w th other nodes, including

t he correspondent node 106, on the IP network 110

Hoshé Betwark 1A 4addihepsthe Thebilkbibdee 102 tevidRidgreaioreighaigtwork 112,
an | P address fromthe honme agent 104. The | P address

SQFB-BP ?Bt%% r’?\%grﬁ%%%oé\ﬁ%dbﬁ/lthecn@%%gllé ‘nod%31@2 hoMeflect the

dress one address is a ong term

MR AR lERel RS T RIE b 7% svﬁb?naendmg

rei rk 1 a care-of addyress be
Gt FFaffe AR ecabGuSea s, Boer PadreSt s the source
nobi | e node S current poi nt of attachment to the IP
asisirorsy for 1 dlatagramssendi ng out data, the nobile node
102 typically uses its hone address as the source
[0035] addrteskorferaddnt d@aigriarmshomediEoilih ¢ 14 afthegetilelizde $02 and
in a hone network 114 of the nobile node 102 and

MAhtiRd Bfe EffeSUBESIEN IndSAidtRn foP EBERRY it8Mdisile ﬁ@@éb 062. The
|ts nobi | e nodes 102. The hone agent 104 stores the

@Bg?gdé lrégt?]r@ﬁ@é %f%fbﬂngf?ﬁ Egeéj%%‘v(g té‘?(ﬂ\%?d %ﬁ% k& the mobile
“i?@f&g{@b@Pﬂaﬁ”ﬁéQqﬂéﬁrﬁ%Psb&prﬁD Do isgrerinaiPagtege stored
i nclude the hone address, the associ ated care- of

indrRkRidy bingiags-hdheimepilitybiadings may Kshisia anHBer pfgecords that

home agent 104 may al so receive data fromthe
icdudedpertene adodess] dbe assonmied careroti adtdesdabadttoetltetime of
i ntended nobile node 102. [0036] The hone network 114

thats aasoeibvon k prref inonidadgarat ¢bgsnidyataisef rébeiveodiatae from the
node's 102 hone address. IP routi ng mechani sns operate
doPredBbhi&ht ASAe1#08 and may forward the data to the intended mobile node
102.

[0036] The home network 114 has a network prefix that matches that of the mobile
node’s 102 home address. IP routing mechanisms operate to deliver IP data
sent to a mobile node’s 102 home address to the mobile node’'s 102 home
network 114. The home network 114 may be a virtual network.

[0037] The foreign agent 108 is an agent in another network 112 (not the home
network 114) where the mobile node 102 is currently located. The foreign agent
108 cooperates with the home agent 104 to deliver data to the mobile node 102
when it is out of its home network 114.

[0038] One or more intervening nodes (not shown) may be in the communication

path between the home agent 104 and the foreign agent 108. The intervening

nodes (not shown) may be on the IP network 110 and are typically routers.



sent to a nobile node's 102 honme address to the nobile

node's 102 hone network 114. The hone network 114 nay
Wh2008/05858 ual networ k. [0037] The forei gn ageneCL082005081998

an agent in another networlg 112 (not the honme network

114) where the nobile node 102 is currently | ocated.

The foreign agent 108 cooperates with the honme agent

THG, bie died iy sentdsdtven thé@omegéntnMaﬂ@Zhe wéreryn dgeérst 108, it
out of its honme network 114 38] One or nore

theVely %‘?&Waﬁ‘@%ﬁ%mﬁé@b}/%ﬂ@%)mﬁ@’ln@vérﬂnﬁ'h%des (not shawn).

comuni ca pat h ween the hone agent and t

[0039] for errﬁgﬁﬁéﬁ{;]lt@@ in F08d . B ﬁg”g?%a&@gﬁ?eccgg%td%%m> kinds of

ut WO 2008/ 051868 PCT/ US2007/ 081998 9 Thus,
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foreign agent 108, it travels through and is routed
disclosas bereiromayibe isnpiementechisdéustiated ishigwg 2. [ 0039]
The network 100 in Figure 1 may be inplenmented as

[0040] di fHiguren? kends aé aetemanksle &hea posshinicatiwisvgystenn 200 that
whi ch nmobile I P and the enbodi nents disclosed herein

SYoRs & TIEPENLEdidePs 'elr{ouﬁ rc%bﬁgle' Bf fin@lerSertind @P484st some

Fi gure 2 serves as an exan‘p e of a communi cati ons
f
fror e Enpt"gh@%ﬁg‘n’%@saﬁe@”@%sJé*@ﬁéﬁ“% f lgorithms
%&%‘w el G HEER dacsches Uselrd ﬁ%ralslsz?ré?'he 2} %vstem 200. The

transm ssions in the system 200. The stem

%Uﬁtﬁﬁ‘é?@@ RIOMIAPSi mwnnq%pnaforhamb@fo @¢||35202A -202G, each of
202A- 202G each of which is serviced by a

vduch és peniiatgby @aseorsesgiondimg2bdge 2xtiGn 20 p204 Oy eespedtinely. In
one enbodi nent, sone of the base stations 204 have

ond émbb@mﬁmesameaﬂttﬁ@ BaSe sitibrt T Bal@weul@ile Ye€dl®e antennas
receive antenna. Simlarly, some of the base stations

f ngt?ﬁg?’sfpg%r*]%sb B/l(gnnét (Feé;]HnéZ\,‘SE HnRRhENEihilafP s ath8 & thd BYSe stations
204 have multiple transmit antennas, and others have single transmit antennas.
There are no restrictions on the combinations of transmit antennas and receive
antennas. Therefore, it is possible for a base station 204 to have multiple
transmit antennas and a single receive antenna, or to have multiple receive
antennas and a single transmit antenna, or to have both single or multiple
transmit and receive antennas.

[0041] The terminals 206 in the coverage area may be fixed (i.e., stationary) or
mobile. The mobile node 102 of Figure 1 may be a mobile terminal 206. As
shown in Figure 2, various terminals 206 are dispersed throughout the system.
Each terminal 206 communicates with at least one and possibly more base

stations 204 on the downlink and uplink at any given moment depending on, for

example, whether soft handoff is employed or whether the terminal is designed



There are no restrictions on the conbi nati ons of
transmt antennas and receive antennas. Therefore, it
w0 20080886l e for a base station 204 to have nmuP€T/pEm07/081998

transmt antennas and a sifgle receive antenna, or to

have nmultiple receive antennas and a single transmt
antenna, or to have both single or nultiple transmt

g operéd eoa(toraoasntly Ap4ddquentialler radeles nfliplentréfigmissions
coverage area nmay be fixed (1.e., stationary) or

R I RtiplétRseihlighgrode 102 of Figure 1 may be a
mobil e termnal 206. As shown in Figure 2, various

00421 g2 TR it s GRS od fof i ted HBuS¥ 368 e erminal

0ssi b nor e bas stations 204 on the downlink and
R 400 1S SR ek HorAeRISgRn Ty 6, (oY Bnal Ag? dhe base
whet her soft handoff is enployed or whether the . .
statiori 2G4 ils ehs egrhedinent Gos1e ol s iras/ 20 bave osultide receive
10 and operated to (concurrently or sequentially)

antermaseantldtihgrisehdveaonlyl orse oexceivd motermal. tin (Higuea®ebase station
stations. [0042] The downlink refers to transm ssion

JoapmrbAsmiRa eritS t@ e PrindlR4266n bhe 2T bR ahe d%%linﬂ,nlgase station

the uplink refers to transm ssion fromthe term na

A8 Ergnérlﬂﬂ? ;H%;% éof}tg@éiinmfﬁ ?%‘? Ay 966 an%%BE'ZWransmits

of term na e recelve ennas and
hers hav |y one receive antenna. In Figure 2,
d%g‘%go E%rﬁ't'ri‘%?%%f%z?ﬂdﬁoa%-m ts data to termnals 206A
and 206J on_ the downlink, base station 204B transmts .
[0043] dat a Fleurerdilhstratenopeananbedsnenthake srakility rargbisesture 300 in
transmts data to term nal 206C, and so on. [0043]

Whighr #ne3 préserdt spstessorande mhettiodenmayf be nmbldmented. In one
architecture 300 in which the present systens and

diRbdNIfRNIBY |dady gdten@ptiste (LIGRNS02 Ben®dlfocated with a MIP
| egacy gateway node (L 302 may be collocated with a
HYrfe agent (HA) 304. The LGN 302 may be a Gateway General Packet Radio
Services Support Node (GGSN). The LGN 302 may act as a gateway between
a General Packet Radio Services (GPRS) wireless data network and other
networks such as the Internet or private networks. The LGN 302 may be an
anchor point that facilitates the mobility of a mobile node 320 in GPRS networks.
The LGN 302 may maintain routing necessary to tunnel Protocol Data Units
(PDUs) (hereafter, “data packets”) to a legacy servicing node (LSN) 312. The
LGN 302 may interface with the LSN 312 via a legacy protocol 350. In one
embodiment, the legacy protocol 350 is the GPRS Tunneling Protocol (GTP). In
another embodiment, a first local mobility agent 314 (LMA) may interface directly
with the HA 304 over a global IP mobility protocol 356 (e.g. MIP).

[0044] The LSN 312 may be a Servicing GPRS Support Node (SGSN). The

LSN 312 may directly or indirectly deliver/receive data packets to/from mobile



home agent (HA) 304. The LGN 302 may be a Gateway

Ceneral Packet Radio Services Support Node (GGSN).
Wab@shaNeB02 may act as a gateway between a GCEDS1007/081998

Packet Radi o Services (GP wirel ess data network and

other networks such as the Internet or private

networks. The LGN 302 may be an anchor point that

rfodiels| 32(ivitRint it gepidphical ebndcarakdd @.1edfirsBd0nidin GBBY In one
networks. The LGN 302 may mai ntain routing necessary

én?oé&ﬁfé%k tﬁb%?ﬂoé@?st 8olldtiated Mtﬁ%)ﬂr%hﬁméwf Th, first LMA

ata packets™) to a | egacy servicing node
ey R LR 61 Oﬁ%?ﬁp%éﬁ%%%@t%bﬁ#ﬁevl Zgicy

proto ol 350|sthe GPRS Tunpel in col )

[0045] B or hEFORHREWRERET, 21T K6 TabapTaha0s 14 neyds b@f@g mobilty
(LMA) may interface dlre_ctllg with the HA 304 over
rjoiesal 352 sushi &s pyoxyrebieIP $BBIIRE . naay lveFe;mplpmedA]Therreetwork-
LSN 312 may be a Servicing GPRS Support Node (SGSN).
bEsed préfdcdl 352ayayl beestdcytan betnwienes tplyrality of first domain access
deliver/recei ve data packets to/from nobile WO

réQf&Rs 8388688 AR Par oré ARt IRBA 31111 r@ﬁ@%xﬁ%ﬁblé’\fof B TPBR hfay be a

geogr aphi cal service area (i.e first domain

t#‘dgrs{é (F?_J[W&ngljjl eerfltgr@tkﬁwﬁég Qé ﬁﬂb'& ow%@I Wn:%rrwgs other
g, iRty ot iSof*3s0 moy e
net wor k- based nobi l i rotocol 352, such as

implaMente peinmes, th@aygble ApRies) dloe piW@“WepfAAR@ 3B§se°>68 The
protocol 352 nmay be executed between a plurality of
rhobilt nddesd2) aryessmmunitade swigl ¢he PiBalinRs) ARsd3téhe318 over a
first LMA 314. One exanple of an AR may be a base

chehunicatiblyvaviediunaBeliR may die igmbai®ehedtien nabiledude 320
other configurations. In another enbodi nent, the

SRS F LIRS Ao TPty BT CTHE Rl ove 320
however, may detect the first domain 306 as the home network. In other words,
when the LGN 302 — LSN 312 interface is a non-IP protocol 350 (such as the
GTP), the entire local domain (e.g. the first domain 306) may appear as the
home network from a MIP perspective to the mobile node 320. If there is a prior
binding upon detection of the home network, the mobile node 320 may
deregister with the HA 304. If the mobile node 320 is bootstrapping, it 320 may
not create a binding at the HA 304.

[0046] The HA/LGN 304, 302 may delegate the HoA to the first LMA 314.
Network-based mobility may allow the HoA to be mapped to the correct AR 316,
318 at which the mobile node 320 is located. The location may be updated at

the first LMA 314 by the ARs 316, 318 as the mobile node 320 moves within the

first domain 306. In one embodiment, the home subnet may be reachable



nobi | e node 320 may communicate with the plurality of

ARs 316, 318 over a communi cations nmedi um 360. In one
wersdsisemit, the nobil e node 320 acquires a hpEBEUS2007/081998

address (HoA) for nobile If’ (MP). The nobile node

320, however, may detect %e first domain 306 as the

home network. In other words, when the LGN 302 - LSN

gdFaliynvigrthe aeAILG N 30an-302. PThé dieet LIABO3 {4 uedy &smpbearily handle
GIP), the entire | ocal domai n (e.g. the first domain

i ofFin ARRFRY 1 hbh%A h%é‘@r"‘m@ﬁ‘lr%tr 9B M I%ag not advertise

perspective to"t mobi | e node 320 there is

tﬁ%ﬂotﬂr %Agggrl%%ag n detection of the home network, the

Y% dereglster with the HA 304. | f

[0047] ¢, ear B SCCATGCOE AR 306 Py o ARDHIT ipCst L PRy S9main. A

302 may del egate the HoAtotheflrst LMA 314.

second LMA 328dnay belinelydethin tiel s800nHlorvain (398manchiagyred plurality
to the correct AR 316, 318 at which the nobile node

a3 22cond ldocedie ARSI B24 | d2Gitattachadyo 13220 dAanhdR rmbbilityherotocol 352
first LMA 314 by the ARs 316, 318 as the nobile node

rﬁg b&lé\k@éut@d%btﬂxebh%e kbESHd OB 3R6 thé eoﬁe\%)ndmg ARs 324,
odi nent, the honme subnet nay be reachable

%%?E@%%% CAm B0 rsﬂfﬁﬁ%wvléf%&ﬂf‘gy@&% by mobie 1P
(PROP) frato M\@‘f TSRl birferd 8 rfe%@ﬁ%@em@@emed for
reachable. [0047] A second domai n. 308 may be ano

qomaunlpatlmublewgerajé%ﬁ@com\d dorpaindARERSZH 232y |Beadd't'0n the

included in the second domain 308 and have a plurality
ghdbal d BaomabilibnpiatogiRs3582ehay Ix6 eaecuted dbtveein tthg a2comeh LMA 322
IP nobility protocol 352 nmy be executed between the
SechedHA 4322 and the correspondi ng ARs 324, 326. In

one enbodinment, the IP nobility protocol 352 is the

[0048] PT OXY AMRRY ®mdin 310 may implement a wireless local area network (WLAN)
and may include a wireless gateway 328 (WGW) that directly interfaces with the
HA 304 through the global IP mobility protocol 356. In one embodiment, the
WGW 328 is a virtual private network gateway (VPN GW). Layer 2 (L2) mobility
protocols 354 may be used for communications between the WGW 328 and a
plurality of access points 330, 332 (APs). Multiple layer 3 (L3) points of
attachment (not shown) may also be present under the WGW 328. For
example, an IP security (IPsec) VPN may be present between the WGW 328
and a mobile node located in the third domain 310. L2 mobility protocols 354
may also be implemented for communications between the APs 330, 332.

[0049] Mobility across any of the domains 306, 308, 310 may trigger MIP
binding updates from the mobile node 320 to the HA 304. Intra-domain mobility

may be transparent to the mobile node 320. Global IP mobility protocols 356



(PMP) protocol. The IP nobility protocol 352 may al so

be inplenmented for communications between the second
walowaosissRs 324, 326. I n addition, the gl obal PCPUS2007/081998

nmobility protocol 356 nay execut ed between the

second LMA 322 and the HA 304. [0048] A third domain

310 may inplenent a wireless |local area network (W.AN)

(anrRd M) maglbedexecuted etnseg aieiest dithaiVEdN, thbadecond domain
dlrectly interfaces with the HA 304 through t he

:ﬁjgog}?d tHeFih'iFBQidrﬁahM 4ot ocol 356. In one enbodi nent,

I's a virtual private network gateway (VPN

oosr & UG T B e o 12
Bt S 5088 55 et A Sl a0 nc

al so be present under the WGW 328. For exanple, an IP
tyerelingt gorperet)404NThegatewpy éderface 40kevay fFaciiitygine LSN 412
328 and a nobile node located in the third domain

t8 Iibterfage mathi thet YGpr 80D wid a I8%dcy pmyjocdl Bb0bsuch as the GTP. The
i mpl enmented for conmuni cati ons between the APs 330,

paeRet FEXAREr APy Ve@w@aﬁtaabﬁc@tstmﬁn dRERIOR 319;6, In another
308, 310 may trigdger MP binding updates fromthe

m&%ﬁleﬂ?dﬁe KeP r%é@}/{ﬂ Llleﬁ:él\%g ga%g%&?%éggbal 'tlfn%flrst LMA

e transparent € no

e thotoiSeoBsiodsh o il Fectus avstels recened rom

tween the first domain 306, the second domain
tBﬁ&QPﬁéO? He rtfap a@h&Mﬁ 3146. degomelmggmr@pqn%t AeQGoﬂn@b!kmplement
diagramillustrating one enbodi nent of the LSN 412.

annen-li5iaged tunnel itmsend headgtat pavkets eerGaPe 402, a
packet receiver 404 and a tunneling conponent 406.

[0051] The gRigeVE)S ishd dECEiadPdmBYstfarigl bhe enfodiddnéddRa LA 514,
interface with the LGN 302 via a l'egacy protocol 350
THE VS 54 065 Be tHeSfirst LMA 314 illustrated in Figure 3. The LMA 514
may include a location identifier 502, a packet receiver 504 and a tunneling
component 506. The location identifier 502 may identify the location of the
mobile node 320 as it moves within the domain in which the LMA 514 resides.
The location of the mobile node 320 may be updated to the location identifier
502 by ARs within the domain. The packet receiver 504 may receive data
packets from the LSN 412. In another embodiment, the packet receiver 504
receives data packets from one or more ARs. The tunneling component may
tunnel the data packets received from the LSN 412 to the corresponding AR.
The tunneling component 506 may implement an IP-based tunnel to send the
data packets to the corresponding AR.

[0052] Figure 6 is a flow diagram illustrating a method 600 for using IP based

mobility protocols and non-IP based mobility protocols. The method 600 may be



packet receiver 404 may receive data packets fromthe

LGN 302. In another enbodinent, the packet receiver
walsHosises ves data packets fromthe first LMA PGIUS2001@81998

tunnel i ng conponent 406 tunnel the data packets

received from the LGN 302 to the first LMA 314. The

tunnel i ng conponent 406 may i nplenent a non-I|P based

ifnprareénted Bemeé LSRN 3 angaek fitst LA B14GTEtr4t8054 [Figure 3. The
Figure 5 is a block diagramillustrating one

rfebeg’ 650 may dsd-Wo PrdemehSy bfhar e diRd *Pfadkﬁg dysteth (EPS)

LMA 314 |||l ustrat In Figure 3° The LMA 514
dbeg@hgfbgatg\,v%mﬁg'p \R/‘jrﬂrﬁ%tf |:§:¢1qlIggé‘%e_da\qzﬁ@%%ﬁr%te@\ﬁAvﬂ 4. In one
rRRdiEei Eggrgéwnaét'bﬂe&%%ébﬁﬁ% R62 st amapteviay IRFE 0 =
the LMA 514 resides. The |ocation of the nobile nod

fgsto preigcdle ulbtRatgadeway tnadle daait iken thelddeNf 382 a@d)zth@yHA 304
ARs wi thin the domain. The packet receiver 504 may

ihestreaiteck indBigare Bacdihet SSNr3d ddrepdrit4iy comnamotdterwith the LGN
enbodi ment, the packet receiver 504 receives data

3@)’120&,‘(3?’?1 oﬁérﬂ@éﬁﬁ@tﬁéﬂ@b@otﬁ&l IANénd BATRIdIrENEC B ARE Mrotocol is
tunnel the data packets received fromthe LSN 412

é@ggbﬁg‘fdﬁﬁtﬁﬁ&gg{)gﬁgﬁgs gTpe tunneling conponent 506

ased tunnel to send the data

100531 P} Bihaife AL RS RS sriebli shoganey aﬁg%rg?wgd@‘*afmm the
based nobility protocols and non-IP based nobili

gateway drage vﬁ@gnﬂi%ékﬂStGQ(Pt%Q) bd h@d@@dd%s@%scomponent may
PCT/ US2007/ 081998 14 inplemented by the LSN 312 and
rebeivei 664 theMd@A Hor Ithesnobiteedode. Filgwne 8mbbidénentptthedHoA is
600 nmay al so be inplenented by an Evol ved Packet

@!égra‘tﬁd (t&R6E firseMAG1dat Bpastesotgatdythe hetatich of the mobile
ocated with the first LMA 314. In one enbodi nent,

rﬁig@r?gﬁglﬁaé d®mdif sy BBl leeBREdBIb Wsihg £ s88SEIVRYotBESIE The first
LMA 314 component may receive 606 the updates from the plurality of ARs 316,
318. In one embodiment, the second protocol is an IP based mobility protocol
such as PMIP. In one embodiment, intra-domain mobility for the mobile node is
managed 608 using the second protocol. The first LMA 314 component may
temporarily manage the intra-domain mobility using the IP based mobility
protocol (e.g. PMIP).

[0054] In another embodiment, the LMA component may communicate with the
HA component directly using a third protocol. The third protocol may be a global
IP mobility protocol such as MIP. In addition, the LSN component may

communicate with the plurality of ARs within the same domain as the LSN. The

LSN may communicate with the ARs using the first protocol. In other words, the



first protocol. The gateway node may be the LGN 302
and the HA 304 illustrated in Figure 3. The LSN 312

W@ 0vposkssg8 may conmmunicate with the LGN 302 cRepUsznt/081998
using the first protocol. 1 one enbodi nent, the first
protocol is a legacy nobility protocol such as GIP.
[ 0053] A hone address (HoA) for a nobile node may be

LIS ehae dobfHuihicat® Wite thgaAReaysingde nediIPgbased fordtetol such as
protocol. The first LMA 314 conponent may receive 604

 HOA for the nobile node. In one enbodinent, the
HoA is delegated to the first LMA 314. Updates

ooss) 92" SRy 858! bR SSeBEPbbE sl i B pdrormea o
qEBr%Io‘eééﬁwga%@“%f‘mé%@rsffﬁaﬁfc{‘rﬁﬁtep%%1®s¥r%@e‘f£m FogHeA. In other
enbodi ment, the second protocol is an |P based
wasbE! blogkp 68R3beughs6dh illustraiadrin Figuemé asmes@ongrie means plus

intra-domain nobility for the nobile node is managed
fod&iamsblogks 6@2A ¢crondh B08oitostratéten Figuse 6AVA 314
conmponent may tenporarily nanage the intra-domain

[0056] "Dbi | FbFJré’?ﬂ 8% HB® duﬁ’%ﬁﬁﬁ%sﬁﬁﬂhb'drﬁé eMbBHPSERt dfea thethod 700
0054] In anot enbodi nent, the LMA conponent

0 y n

fB‘P%*h ?@“%@%@ﬁ&#ﬁ ST R relesEomReIprtf? hEHeipdiE, " Hhe data

r ot oc ch as dition e LSN
ResHEHBAY BN e BRmaz LR AR o e TaA sina g1 b'?'t“me? The
wWithin the sanme domain as the LSN. The LSN na
tepneUMBY f1% baset onhe ¢y lEfsmﬁgllftm@rqtpe@JtStm*b@@&dvllP | The data
ot her words, the WO 2008/ 051868 PCT/ US2007/081998 15
piaSkletsamatyobmlmfgicailyepmvtdedt hed ARdhediSNy al heodataPpbelsssl may be
protocol such as GIP. [0055] The nmethod 600 of Figure
toniek§ieq I7idseforainy @ IR0 BA LGN fRintes nbyi-IP tunnel. The non-IP tunnel
may be based on a non-IP protocol such as GTP. The data packets may be
routed 708 from the LGN to a destination.

[0057] Figure 8 is a flow diagram illustrating one embodiment of a method 800
for managing data packets on a forward link to the mobile node. The data
packets may be sent 802 from an LGN to an LSN using the first protocol. In one
embodiment, the first protocol is based on a non-IP protocol such as GTP. The
data packets may be logically provided 804 from the LSN to an LMA. The data
packets may be tunneled 806 from the LMA to an AR using an IP tunnel. The IP
tunnel may be based on a second protocol that is an IP based protocol. The
second protocol may be PMIP.

[0058] Figure 9 illustrates various components that may be utilized in a gateway

device 902, such as an LSN collocated with an LMA in accordance with one



correspondi ng neans plus function bl ocks 600A
illustrated in Figure 6A. In other words, blocks 602

W@ boodsis6e608 il lustrated in Figure 6 corresponeCT/uS2007/081998
means plus function bl ockss 602A t hrough 608A
illustrated in Figure 6A 056] Figure 7 is a flow
diagramillustrating one enbodi nent of a nmethod 700
drotsodimengi Mhe dRivicePPTX Ricudes @praveessrcodd whidh esntidie operation
nmobi | e node. The data packets nay be tunnel ed 702

JfrtWH@Vlcé‘@OtZo THep ry%rs] ﬁ\%y'eﬁsé H@'?’?ferre-ﬂht% dsha GPU.

t unnel be base I'P nobility protocol

10059 520 @%ﬁ%ﬁ?%h?vnﬂﬁ%mp ?ﬁ%&%%t% 1Bherd M%W (ROM) and

tunnel ed 706 from SN to, an LGN usin

rEEA®) accera MEMONP '%’SMlﬁePrOVfPe%ﬁ IpatrYeHans %H? QaF?oW- ‘ihls processor
protocol such as GIP. The data packets nay be routed

9068 Amertiarhef theNmematy GOt may eissninc[uigsTN-relgtileeragdpg access
a flow diagramillustrating one enbodi nent of a nethod
rBe&®ory NVRANpI Nithed atenpgcl8@8 smay irclfide vanydelectrénicocomponent
the nobil e node. The data packets may be sent 802

dap@Bleadf $tohig @l &dirdniNiteinétidr @ntl may by &heealed ésﬂR@m RAM,
enbodlnent he first protocol is based on a non-|

rgéﬁﬁ ﬂ”ﬁ@s eﬁi%aﬂﬁ%c{n SRR : ﬁ@fﬂem%rv’ on-board
m\%tn@gx GRS Wi s groceripr ?ﬁfﬂsﬁﬁﬁ{éﬁmw%w%si”éﬁé&@@memom
a second protocol that is an | P _based protaocol.

The
regisbna, pinerGeisk. adpmovapia disk] 633 REMgaice Bhe memory 908 may

illustrates various conponents that may be utilized in
storgaprogigm idetruciiors0and saibér fpesnof &dtac olTheczrogeami instructions
an LMA in accordance with one WO 2008/ 051868

& beSeRteiBdp e prgtesstrogiarentmpléhrent egheeo98Pof the methods
i ncl udes a processor 906 which controls operation of

didGosteVh&RiP02. The processor 906 may al so be referred
to as a U.

[0060] The device 902 may also include a housing 922 that includes a
transmitter 912 and a receiver 914 to allow transmission and reception of data
between the device 902 and a remote location. The transmitter 912 and receiver
914 may be combined into a transceiver 924. An antenna 926 is attached to the
housing 922 and electrically coupled to the transceiver 924.

[0061] The device 902 also includes a signal detector 910 used to detect and
quantify the level of signals received by the transceiver 924. The signal detector
910 detects such signals as total energy, power spectral density and other
signals.

[0062] A state changer 916 of the device 902 controls the state of the device

902 based on a current state and additional signals received by the transceiver



[0059] Menory 908, which may include both read-only
menory (ROM) and random access nenory (RAM), provides
WO p@®BosKs68 ons and data to the processor 906. PCPUSI00DIB1998
of the nmenory 908 nay al so 7nc| ude non-vol atile random
access nenory (NVRAM. The menory 908 may i ncl ude any

el ectroni c conponent capable of storing electronic

924f ahaeddtecteday th@\sidreal eldiectoe @ 1@s RO d&AbE 902 is capable of
magneti ¢ di sk storage nedia, optical storage nedia,

doerstihd R oné’BfQ%h?ber'ﬁ@PJtés' ncluded with the

rocessor ROM nenory, EEPROM nenory,

regis I

[0063] ¢! iﬁé%ﬁs?%%%ﬁ& PETRER L n i (148 ther oy a bus

nd ot es of data. The ogr am ruct ons

Satess Sehr whitB P endiee 2sBarebhgS: 8 CORBDLGRE! Suneary & status
all of the nmethods disclosed herein. [0060] The
signal deis 90 2datiipnapsodaiadiurl eHaweyes iferthessaketrficlarity, the various
includes a transmtter 912 and a receiver 914 to
talskesvare dnsirassd InFigude 19eaw ftie bos aiystbat ®20beThe dpvicbed02 may
device 902 and a renpte |location. The transmtter 912

aﬂlsEtSjlrfcRFo% o @fgnﬁé@ﬁﬁ%&éﬁ&'{b%@ﬂ%@ udeliri BF&,‘é@sh‘lgrsignals.

24. An antenna 926 is attached to the housing 9

[0064] & gzé@]“%-r i4lisd ﬂ)%cﬁglgégdrgﬁséf)?h?cc%%@%ﬁ%rv %4§ gegrdance with

he "device S|gna

910 u t o det a tlfy t als .
qr@c%mieﬂ i HahE e d s and etfigds %%@F&@%%P? different
910 detects such signals as total energy, powe

imperneniptioesn of 8y aseaseroder 180§ irglude, [Q}G@Z? net élffhﬁeé to, a base
changer 916 of the device 902 controls the state of
stéonjean eNB, @20Basm stadioancantmlier,embase attatiaanttansceiver, etc. The
addi tional signals received by the transceiver W

atRe84 paIBP30PETNAUEOD 4/ 1R Rer h?)z@&Hatauﬂdludj@fs@trgdsrlmtter 1010
t he signal detector 910. The device 902 is capabl e of

and a receiver 1012. The transceiver 1020 may be coupled to an antenna 1018.

The access router 1008 further includes a digital signal processor (DSP) 1014, a
general purpose processor 1002, memory 1004, and a communication interface
1006. The various components of the access router 1008 may be included
within a housing 1022.

[0065] The processor 1002 may control operation of the access router 1008. The
processor 1002 may also be referred to as a CPU. The memory 1004, which
may include both read-only memory (ROM) and random access memory (RAM),
provides instructions and data to the processor 1002. A portion of the memory
1004 may also include non-volatile random access memory (NVRAM). The
memory 1004 may include any electronic component capable of storing
electronic information, and may be embodied as ROM, RAM, magnetic disk

storage media, optical storage media, flash memory, on-board memory included



operating in any one of a nunber of states. [0063] The
various conponents of the device 902 are coupl ed

WO o@8Fss8 by a bus system 920 which may i ncl uBKET/EHS2007/081998
power bus, a control sign bus, and a status signal
bus in addition to a data bus. However, for the sake
of clarity, the various busses are illustrated in

WitrgtheepdcassdrhE0 IR ERROM M2y, EFPRION een$H, raysters, a hard
al so include a digital signal processor (DSP) 918 for

d@@ d FerRbPAiE Hidk) SEBROM, 806He Ry b4 &a% s??r%cbrogram

di agram of an access router 1008 1 n accordance

S0 PR oY) SRR PuRAEiALEe erocured
e B RsACeSHer A2 18 ThREE et sorinor ot e raptogRigdieaGsed herein.
station transceiver, etc. The access router 1008

[0066] i ndn atserdanceanii dhe glisciossl sysiemisnand drethads, the antenna 1018
transmtter 1010 and a receiver 1012. The transcei ver

réy Getaiyebevemelial signals tuat drave bE&B. raddmittedckem a nearby
router 1008 further includes a digital signal

FOrsy FRe(9EP) THEL4nteRna Ot MY BlovidEP B ePfReRR%0Signals to the
1002,” nenory 1004, and a communi cation interface
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as a CPU. e nenory 1004, which i ncl ude both
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provi des instructions and data to the processor 1002.
[0067] A pldre vanioust carhponemsrof thd @edessayowdes 6008 @redoupled together by
non-vol atil e random access nenory (NVRAM . The nenory

alBQ4 shsem Nobe dehigyn®) Reiudend poriRRe atcordidiBlghabbus, and a
storing electronic information, and may be enbodied

B T TR h T PG AR B O Pt slpry. the
BRoPO0054 808 BSTL AR LSS the bus system 1026,

[0068] Information and signals may be represented using any of a variety of
different technologies and techniques. For example, data, instructions,
commands, information, signals and the like that may be referenced throughout
the above description may be represented by voltages, currents,
electromagnetic waves, magnetic fields or particles, optical fields or particles or
any combination thereof.

[0069] The various illustrative logical blocks, modules and circuits described in
connection with the embodiments disclosed herein may be implemented or
performed with a general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field programmable gate array

signal (FPGA) or other programmable logic device, discrete gate or transistor



18 with the processor 1002, EPROM nenory, EEPROM

menory, registers, a hard disk, a renovable disk, a
WE@DOROAMSo®et c. The nenory 1004 may store prograP@T/Us2007/081998

i nstructions and other typ of data. The program

i nstructions may be executed by the processor 1002 to

i npl emrent sone or all of the nethods disclosed herein.

16§06 a]schétealegdndas coripdriertd erdadE lcortinatict eigreandesigned to

nmet hods, the antenna 1018 nmay receive reverse link

par PR tﬁetft]ﬁ&tldﬁvge%tﬁ%'édtﬁé}@ﬁm A (%ég’wefrélod[]r OQ@ &ﬁéssor may be a

gat eway node e antenna 1 provi des (hese

ERRpECssth B I eéH%ﬁ@“’%n%%leé%%‘leﬁ%&g%&y%é 4y conventional

pﬁ*é&%’slﬁg)?,dgg}fgf f Omplt* Bﬁl,ctmr S roﬁ%gégtgngo t he %rggcels%?ma@dalso be
denodul ation, decoding, further fil ter| ng, etc. [0067]
impeEeryented s @o@@fﬁh@ﬂtl@ncﬁf qamepuingedevicest Q. 1@@8Mpiration of a
coupl ed together by a bus system 1026 whi ch nmay

D9kl ade a popeprdeessos aomluralitys iofjnmicroproceasarsa one or more
status signal bus in addition to a data bus. However,

rhiefoprbEe$d¢€ irPEoriliREtidrywith REDSPaiore e ahg%ﬁ@ér fUch configuration.
illustrated in Figure 10 as the bus system 1026

[0070] [0068]Fhé”§t8{3§mdf'é)qngt{ﬁgdsipﬁ%gjo?%tmyd%’?ﬁr Eaﬁﬁé’ctuon with the

using any or a varl eren Ogl es

?ﬁxfﬂﬁ%g?s.qﬁci?%?gf%"ﬁe'nsm%?féﬁg LA dagyere. i

be referenced throughout the above description nmay

soiyeEe dRP@densxarstechfysa RFASIHr Lr ined comtynalipte of éhe tWO A
waves, magnetic fields or particles, optical fields or
sodimtare Inesduwe mayntesiderin any fam ohsetosade njeilda]thahis known in the
various illustrative |ogical blocks, nodules and

. rSbmée@ﬁpresktﬁottomgecmedi@cma@ma/\dﬂ bé usbé ircibediRENtraemory,
di scl osed herein may be inpl enent performed with

fRsAGHeRBry Wbm%rﬁé@ﬁmhﬂ Fﬁeﬁjﬁ&gt EEPﬁ@Q%emoq rgglsters a

processor (DSP), an’application specific integrate

h%'r& Colllékt a(fé%&)/ablé‘ Ofl ke,I Cﬁ-ﬂ@m%bégf%.e 254 Ware module may

comprise a single instruction, or many instructions, and may be distributed over
several different code segments, among different programs and across multiple
storage media. An exemplary storage medium may be coupled to a processor
such that the processor can read information from, and write information to, the
storage medium. In the alternative, the storage medium may be integral to the
processor.

[0071] The methods disclosed herein comprise one or more steps or actions for
achieving the described method. The method steps and/or actions may be
interchanged with one another without departing from the scope of the claims.
In other words, unless a specific order of steps or actions is required for proper

operation of the embodiment that is being described, the order and/or use of



signal (FPGA) or other programmabl e | ogic device,
di screte gate or transistor WO 2008/ 051868

WERMBSBEO7/ 081998 19 | ogic, discrete hardwarBCT/US2007/081998
conmponents or any conbi nat4yon thereof designed to
performthe functions described herein. A genera
pur pose processor nay be a mcroprocessor, but in the

spletHicrsepy andidreadiibas essp be maydified avithaue epattingn@dbm the scope
processor, controller, mcrocontroller or state

d’f@ﬁ%b%ﬁn A processor may al so be |n'pl emented as a
conbi nation of corrputl ng devi ces, a conbi nation

of a r it . ,

100721 7 7 EPil, Sub nRT SRERRG %w@{sé% yp%f?rmmg, running,
nction thaDSPcore r. any ot her su

e G 0a Y INGo RO o Gaebad 011Gt Fbesping. andior other

al gorithm described in connection with the

fengissmerays inkléde qeitormngithenfupcbien endiodi @dwebr eeviog. Web

in hardware, in a software nodul e executed by a

services smay oindutiea softwlar@asysiemsf debignedoto Auppott \iatesoperable

nodul e may reside in any form of storage medi umt hat

m%ﬂﬁ@%‘-ma’trﬁﬁ‘@ mtéfatctloﬁQj%r @(é&’ﬁb@ﬁarﬂet@bﬂ( agenhredit® Internet.
t hat may be used include RAM nenory, fla menory,

0 R Pl BECEEN g0 QA o et

%ﬁwg%?{a%ﬁw@ﬁg g%ﬂ{lgaﬁgnys 8k smtér‘p??lﬁﬂr' nSt g, the WetSServices

several different code segnents, anong different .
RRY griRFEdandnassasiRg mﬁplelcglcét'o'%ﬁ or SRfeIrbedispecifigations, reliable
exenpl ary storage nedi um nmay be coupled to a processor
rsesdaditgtspecdicptiots s Fensaciionr specifiodtmnsat metadata rgpeaifitations,
wite information to, the storage nedium In the

XN1t_erspatifiegtiorid) e nsdrigeaterte dpuoifioayorys antrer dusinest herocess
processor. [0071] The nethods disclosed herein

P BRI G SaF BPelip A ISy, ST SV S andor
Jther gbecmcatlons may be used.

[0073] While specific embodiments have been illustrated and described, it is to
be understood that the claims are not limited to the precise configuration and
components illustrated above. Various modifications, changes and variations

may be made in the arrangement, operation and details of the embodiments

described above without departing from the scope of the claims.



i nt erchanged with one another w thout departing from
the scope of the clains. In other words, unless a

WG p@si051868 or der of steps or actions is requirepCT/U82007/081998

proper operation of the odi nent that is being
descri bed, the order and/or use of WO 2008/ 051868
PCT/ US2007/ 081998 20 specific steps and/or actions
may be nodified without departing fromthe scope of
the clains. [0072] Functions such as executi ng,
processi ng, perform ng, rurGLAMS determ ning,
notifying, sending, receiving, storing, requesting,
and/ or other functions may include perform ng the
function using a web service. Wb services my

i ncl udemeafddvdr sy trtefet erdlgiitgdorotocdiP Matht non Internet mobility
i nteroperable machi ne-to-nmachine interaction over a

Era é5I§rcd|’ﬁ NGR&: such as the Internet. Wb services
y 1 ncl ude var ous protocol s and st andards t hat may

cyst opamhiyERRTARE & sl GRWEERBRRLSIATH M3} pigeol. wherei

nmessagi ng i cati secu specifications,

ot abl o HEEstpRioctih robdnasng: TBBIhsHET G

speci fications, netadata specifications, XM

speci fasagingna homenadiren (Hepfrfa mebilepedeand! or

busi ness process specifications. Commonly used

speci fecsiting nspdaitése r&GHEing/ B loedilon ahdhermobilderode within a
specifications may be used. [0073] While specific

enbodi ment gofhaue ubi‘hﬁna'slebdﬁd f;ﬂb%oﬁﬂﬂh&%ﬁﬂh@%@cohd p'ré?tocol is

to be understood that the clains are not limted t

t he preci SSn‘?ﬁtQFrﬂeﬁ%@&hl&%r@fb@ol copgronents il lustrat ed

above. Various Icati'ons, changes and vari ations

may be made in.the arran erat | d det ai

or ¢ hEaage Muiadoaks EREIEH tap 30E APPRDEPOR PG the second
fromthe scope of the clains. WO 2008/ 051868

PCT/ US2007P182938

2. The method of claim 1, wherein the method is implemented by a second
gateway node comprising a servicing general packet radio services support

node (SGSN) collocated with a local mobility agent.

3. The method of claim 1, wherein the method is implemented by a second
gateway node comprising an Evolved Packet System (EPS) serving gateway

node (SGW) collocated with a local mobility agent.

4. The method of claim 1, wherein the first protocol comprises a general

packet radio services tunneling protocol (GTP).



21 CLAIM5S 1. A nethod for using Internet nmobility
protocols with non Internet nobility protocols,

W@ 09ps$ss1g: communi cating with a first gat ewaRCHUS™07/081998
using a first protocol, whf,%ei n the first protocol is
a non Internet nobility protocol; managing a hone
address (HoA) for a nobile node; receiving updates

pegar Thagnéthed! sfcebiner, efherdie thiebidcdndasietodol lkbmprises a proxy
domai n using a second protocol wherein the second

RIoBile G terhet P ddopnfgmnfn})bmbl lity protocol; and

managi ng intra- in ility for the nobile node
usi ng the second protocol. 2. The nethod of claim1l,
wherein the nmethod is inplenmented by a second gateway

gode ¢REMRARLAGIEISRT Y \‘R/E?%N?W &or@éﬁﬁ&céla&i rises, a Mobile

servi ces support node’ ( ocat ocal
bili en The nmethod of claim1, wherein the

%?rﬁ‘(‘?&w%tolgﬂlpévgﬁnt ed by a second gateway node

conpri sing an Evol ved Packet System (EPS) serving

gateway node (SGWN collocated with a local nobility

gent.. 4. The todfcl reint first .

Dot oThE RORpR T b Denedin UsLukies sHs Ol e dagation of the
tunnel i ng protocol GTP) WD 2008/ 051868

pobile AEserggved? frop omﬁeorrmprﬂ)@cgess:rwtﬁmusmg the second

wherein the second protocol conprises a proxy nobile
pratecaiet Protocol (PMP). 6. The nmethod of claiml1,
wherein the second protocol conprises a Mbile

8. The method of claim 1, further comprising:
receiving data packets at a local mobility agent from an access router
using an Internet Protocol (IP) based tunnel;
providing the data packets to a servicing node; and
tunneling the data packets from the servicing node to the first gateway

node using a non-IP tunnel.

9. The method of claim 1, further comprising:
receiving data packets at a servicing node from the first gateway node
using a non-IP tunnel,
providing the data packets to a local mobility agent; and
tunneling the data packets to a corresponding access router using an IP

based tunnel.

10.  The method of claim 1, further comprising using the second protocol for

communications between a local mobility agent and a home agent.



Internet Protocol (MP). 7. The method of claiml1,

wherein the updates regarding the | ocation of the
woreiBlg18sde are received fromone or nore accRGEUS2007/081998

routers using the second P4 ot ocol. 8. The nethod of

claim11, further conprising: receiving data packets at

a local nobility agent froman access router using an

fint ermeé rReticecef dodif) 1basdsert oomptisingr @sihgithe fifde protocol for

data packets to a servicing node; and tunneling the

Q&B%W%ﬁg detRath %%é@iﬁwlgcﬁd% é‘rgc?jgné or hrefddcgbs routers.

gateway node using a non-[P tunn 9. The nethod of
claim1, further conprising: receiving data packets at
a servicing node fromthe first gateway node wusing a

n- 1 nel,; L] t o ;
2 1 R GHEnEl oot reRr et BB It ol itocols with
cor respondi .access royter using an |P based tunnel.

6 ISR RIY o Seglsnite SpEHAYNOUSPPERRG usi ng

t he second protocol for conmunications between a

| ocal 2®FEISCY agent and a home agent. WO 2008/ 051868

PCT/ US2007/ 081998 23 11. The nmethod of claim1,

f ur t henena@ypn iesanicstorg munécationsyithpihet prooessasr
conmuni cati ons between a servicing node and one or

nmor e metastorPstoesdin thd. mémoay, ehayhstadtohd dingsexecutable to:
configured to use Internet nobility protocols with

non | nt er ngsmMRRii¢dte Ywill 8t LI ghtBRag At SNRY RGOS first protocol,
conprising: a processor;
wherein the first protocol is a non Internet mobility protocol;
manage a home address (HoA) for a mobile node;
receive updates regarding the location of the mobile node within a
domain using a second protocol, wherein the second
protocol is an Internet mobility protocol; and

manage intra-domain mobility for the mobile node using the

second protocol.

13. The gateway node of claim 12, wherein the gateway node comprises a
servicing general packet radio services support node (SGSN) collocated with a

local mobility agent.

14.  The gateway node of claim 12, wherein the gateway node comprise an
Evolved Packet System (EPS) serving gateway node (SGW) collocated with a

local mobility agent.



menory in electronic commnication with the processor;

instructions stored in the nmenory, the instructions
wheisgsssecut abl e to: communi cate with a secoPI/US2007/081998

gat eway node using a first prot ocol, wherein the

first protocol is a non Internet nobility protocol;

manage a honme address (HoA) for a nobile node; receive

updat The rexgewdy ntbdehef lcriat ﬂ@,nwhéréih&hmfbi;imﬁrdto_d@ comprises a
within a domaln using a second protocol, erein the

§ﬁé’r%1jpa6’£é¥tr8&i8'sérﬁcé@tdr{ﬁe‘ﬁh@?y@t@?ﬁi (@ tm).protocol; and

nage I ntra-domain nobility e nobi |l e node using
the second protocol. 13. The gateway node of claim
12, wherein the gateway node conprises a servicing

967 he BRFLFhy oEb RS 25y MISREE 09450 comprises
t : f. glai in th t d

s U L

gat eway node (SGWN collocated with a local nmobility

agent. WD 2008/ 051868 PCT/ US2007/081998 24 15. The

te node of cl ai 2 erein the first protocol ,

LBnor The RESw e nane o skinet?. B e, edoRt Ao fgmerises a
rotocol (GIP). 16. The gateway node of claim 12,
Edﬁ?&"@i“htefmﬁ Ryetaset (MR ocol conprises a proxy nobile
Internet Protocol (PMP). 17. The gateway node of

claim 12, wherein the second protocol conprises a

Mobile Internet Protocol (MP). 18. The gateway node

8. cl dhen g2lewayenede ohelaimddlesvhergir dheigupdates regarding the

location of the mobile node are received from one or more access routers using

the second protocol.

19. The gateway node of claim 12, wherein the instructions are further
executable to:
receive data packets from an access router using an Internet Protocol
(IP) based tunnel,
provide the data packets to a servicing node; and
tunnel the data packets from the servicing node to the second gateway

node using a non-IP tunnel.

20. The gateway node of claim 12, wherein the instructions are further
executable to:
receive data packets at a servicing node from the second gateway node
using a non-IP tunnel,

provide the data packets to a local mobility agent; and



| ocati on of the nobile node are received fromone or
nore access routers using the second protocol. 19.

wab@sgsusesvay node of claim 12, wherein the i nsPETUS100T1681998

are further executable to;zreceive data packets from
an access router using an Tnternet Protocol (IP)
based tunnel; provide the data packets to a servicing

node; tun@| theita Paekdat ® Racdredsponting hbeesserolter 08ing an IP
node to the second gateway node using a non-IP

tunnel . 20p Qe pReeWay node of claim 12, wherein the
instructions are further executable to: receive data
packets at a servicing node fromthe second gat eway

node wusing a non-I1P tunnel; provide the data packets

a il sooa 8 :
By U8 o7 R BbYs 30 Beim 72, WRCBCHIS iiffctions are further
correspondi n ccess rout.er using an |LP,. based tunnel.
SRERRR18 L B 108 SERSNG PHuploMBh BSminlicatioRBREMh & HBRRE agent
instructions are further executable to use the second
prot ocol for communications with a hone agent. 22.

e gateway node of claim 12, wherein the.instructions
3o PHherateNgycofiaretolim 12 iseh 1S dRistEnos G further
communi cati ons between a servicing node and one or o
feeutaklectos upe herfyst protopolc FpeRrBMUBIGRGiPAM BatwegBta servicing
for using Internet nobility protocols with non
hodeandtonendri rhoteyaquessoootess. t he conput er - program
product conprising a

23. A computer-program product for using Internet mobility protocols with
non Internet mobility protocols, the computer-program product comprising a
computer readable medium having instructions thereon, the instructions
comprising:
code for communicating with a first gateway node using a first protocol,
wherein the first protocol is a non Internet mobility protocol;
code for managing a home address (HoA) for a mobile node;
code for receiving updates regarding the location of the mobile node
within a domain using a second protocol, wherein the second
protocol is an Internet mobility protocol; and
code for managing intra-domain mobility for the mobile node using the

second protocol.

24. An apparatus for using Internet mobility protocols with non Internet

mobility protocols, the apparatus comprising:



conput er readabl e nedi um havi ng instructions thereon,
the instructions conprising: code for conmunicati ng
wowaok/0su868 r st gat eway node using a first protopOl/PS2007/081998

wherein the first protocolzés a non Internet nobility

protocol ; code for managi ng  a hone address (HoA) for a

nmobi | e node; code for receiving updates regarding the

| ocat resaneffoit bemmmipidaRingadiitn aviirétgdtewadl oisaierusirsd BGirst protocol,

second protocol, wherein the second protocol is an

I nt er net bldi : ' ' :
"%bFélelmé’fn%tt?g(?cbc%IZQ% rgdl?fﬁqtér‘ﬁ t FRIBARY Bﬁﬁgcol,

i ntra-domal n nobili t no e node using t

o 1 gt Bl £ RoRBRAIbET adh Bl ipbfE FoBE!

protocol s, the apparatus conprising; 2008/ 051868 .

PCT/ LE@@@?/%BI@@%B'”QGU R eﬁrdm%mmyﬂcsﬁpﬂgofvﬁ?hmab"e node
first gateway node using a first protocol, wherein

the first witg'tnoeodomira usdg lenseeond pFdteICDI, tyherein the second
protocol ; nmeans for nmanagi ng a hone address (HoA) for

a nobi | e npdeocotésian Ifternetenebilitygotqudgtaesl r egar di ng

the location of the nobile node wthin a domain using

a secp@nBrief ffetlaging RitieldorhBR $e8Mfdforkhetrisile héd@ising the
Internet nobility protocol; and nmeans for managi ng

intra-dona%g@%ﬁpb&*éébﬂcn the nobi |l e node using the

second protoc



