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BACKGROUND OF THE I NVENTION: Field of the invention
wd 000d&bkhe i nvention relates to networ k contraieaadesooss
a termnal and a nmethod for controlling different
types of connection sessions.- Description of the
related art [0002] The invention relates to
mul tli FrEaEcegs THRM INUBRTLOY: GEPRnisiondw dnscasslimpr
various way to I nplenen bile Access) nobility.
[0003] Currently, there g?ewégggnber of problens is
using many Mbility solutions: [0004]- Each nobility

j y. Traffic should
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Field of the invention

[0001] The invention relates to network control node,
a terminal and a method for contrclling different types

of connection sessions.

Description of the related art

[0002] The invention relates to multi-access and
mobility. 3GPP is now discussing various way to implement

MA (Mobile Access) mobility.

[0003] Currently, there are & number of problems is

using many Mobility soluticns:

[0004] ~ Each mobility solution has i1ts own gateway.
Traffic should typically go through many gateway (e.9g.
GGSN and HA).

[0005] - Fach mobility solution is using some kind of
tunnelling. Having many tunnelling i1is not optimal,

especially over cellular access.

[0006] - Fach mobility solution has its own mechanism
to select the gateway. Typically, it is difficult to

select the same gateway.

[0007] In addition, Mobile IPv4 requires a method to

configure clients.



[ 0005] - Each nobility solution is using sone kind of
tunnelling. Having many tUnnelling is not optinal
especially over cellular access. [0006]- Each
nmobility solution has its own nechanismto select the
gateway. Typically, it is difficult to select the
sane gateway. 2 [0008]Hence, the handling of
connection sessions in a nejwork needs to be
i mproved. SUMMARY OF THE | NVENTI ON [ 0009] Hence,
di me of I I nvent,i t ;
OB E R o oBr et et | oned movd ard To oV de mobilry
ﬁgd essign co tinuigy even in case different
neBBRFFi $5°901 Wt i'hs "HYE provi ded by a gat eway.
[0009a]In a first aspect of the invention, there is
provi ded an apparatus conprising: a supporting unit
configured to sutgfrt a plurality of connection
SUMMARY opF Ul STNVENIFIGN di ng unit configured to provide
a connection session to a termnal; and an ,
[0888bci at #eRrLani emeohinguredof o thgsuicars ta Pacatarsr seek
wi th the connection session to the termnal, wherein
tot heoappar ahes psobbafii goeediewegr ovbp@es | it neltd orprovide
related to one of at |least two nobility protocols to
mobheiter mmal seisasiamot hentbneioy tdweerat iheasésewolifferent
nobility protocols. [0009b]In a second aspect of the
mobRYenyi oplutheie d1% proviided ay appatawag. conpri sing:
a supporting unit configured to support a plurality
[00bogPNnecti QN $@88LOM4YRES; oF PERYI dir@rwdich, there is
configured to provide a connection session to a

pr98i 8YAY: And &, LE8CRIMer COoRbl oM Rd: t0al €GRIDKRrting unit

configured to support a plurality of connection session
types; a providing unit configured to provide & connection
session to a terminal; and an associating unit configured
to associate a parameter with the connection session to the
terminal, wherein the apparatus 1s configured to provide
information related to one of at least two mobility
protocels to the terminal via another one of the at least
two mokility protocols.

[0009b] In a second aspect of the invention, there is
provided an apparatus comprising: a supporting unit
configured to support a plurality of connection session
types; a providing unit configured to provide a connection

session to a gateway; and a receiver configured to receive



2a a paraneter which is associated with the gateway,
wherein the apparatus is configured to receive
information related to one of at least two nobility
protocols fromthe gateway via another one of the at
| east two nmobility protocols. [0009c]In a third
aspect of the invention, there is provided a nethod
for controlling a gateway ihLa a network, wherein the
gateway is able to support a plurality of connection
session types, .the nethod. ¢ ri sing:. praovidi a :
a éﬁﬁﬁg?FFSnV%éégﬁoﬁst%ggggh?ﬁggaﬁitgnahgs ég??@?ﬁgugereln
paranmeter wth thefconne%tkpn session.t%otrh%tion related
the e PRPAAR EUEnd SprVitdidng S nfor mation r eiated t o “one o
at least two nobility protocols to th? t%rninal Vi a
LOaRBENEE Gire 16F Sthd it M¥ust! T o BiIPr By 158t &d& gateway
[0009d]In a fourth aspect of the invention, there is
vipr oup Hed aomretHod-Heor te direpdl FFAgREP bty aTot S n
the termnal is able to support a plurality of '
[066RAnECt i b Fesshodndt ypreech hefnethod i8FRpiishng: there is
provi di ng a connection session to a gateway,;
proetéedi ag metpadaniter covichl lis:cass ogd bt edly with at ieetwork,
gateway, and receiving information related to one of
whatel gasthd waamehiki t ys praitlecoks fsuppd:tie gatewayalimy of
anot her one of the at |east two nobility protocols.
coRRe£0909¢ekkBsachi kiheaspette afetithiel idongntisdmg:t hereriding
is provided a conputer program enbodi ed on a conputer
a easable: pdiwys ibhat twhen exaeutrd ;by-adprocesstiting a
is configured to control a gateway in a network to
paggﬂgtgﬁ @iERn@ﬁgtE%%n%%%%bﬁnsﬁgsgohe%g!%ﬁ%’ﬁ%ﬁ%inal, and
assoclate a paranmeter with the connection session to
rblCal LM Nk WEIG] N NG CAPULEr oBLOGLAM I8 THIINLT Lo
PrEon |g%redrl O provide information related to one of .
t.least t bility.protocols to 1the rm nal._yi
mogﬁé%ﬁgrp58£g8$??héoaﬁjﬁ%a%?r¥%ﬁ?%m)%?i?ég%ﬁ% 0C0 sgf the
[0009f]In a sixth aspect of the invention, there is
atp 9 et a @Séiiﬂﬁ3 L5 ding mobility to a
term nal through at least two different nmobility .
[0BP8HbCol 1 GonpPTEthg? Rembbi T4 t Y M§at CHEY dhitha There IS
termnal that share a common nobility session; _
prafeded n as diedheshmBn nepREr eyl & sf o CEBANBE  updErEdn the
t hrough any of the at least two different nobility _
tepmotatol 55 aid e héogasemayrts comfliugarédvt oopr ovgeectlon
information related to one of the at l[east two
segBhbhi t yoyset,ocoltset 0 hheht@dr mamalpniisangnot herovheind a
the at least two nobility protocols. [00010] Accordi ng
cohBe8€VEh al sexainml e tenbadi geindsapf thkeepresgnta parameter
invention, there is provided a gateway conprising a
wh$HRPORLI NG sWRict s¢enf i gured tie gateway, and receiving

information related to one of at least two mobility
protocols from the gateway via another one of the at least

two mobility protocols.



2c support a plurality of connection session types; a
providing unit configured to provide a connection
session to a termnal; and an associating unit
configured to associate a paraneter with the
connection session to the termnal.

[00011] Alternatively,according to several exanple
enbodi ments of the inventiep, there is provided a
term nal conprising a supporting unit configured to

[oé&&é’f” A, plural bt .OJsrpgegzpeeki o, Ses$hRR L ¥ReS tifere is

provi di ng unit configu o provi de a connection
session to a gateway: and a receiver configyred tq
: : . t dabl
pr?‘éjc%?@ea a%ﬂ?‘%f%fe? WH TR (?Héboacglseo&éloéjt ed ({/ﬁ)rﬁh t%her adabie
ateway. [00012]As a further alternative,. a%%%&qi%%ed fo
med e Brat EXIRPTE imert LOTCTHE G nvention 9
there is provided a nmethod for controlling a gateway .
copfral nét wer keWaherdi nat HEE gt dnayCi $EBIHES 0 ssForRc=1on
a plurality of connection session types, the nethod
secohph i §Png: RININGilng andonnheeti Bt sesBREATEESR with the
termnal; and associating a paraneter with the
coguaredtn osesessnonrd othhe tegmmiingdl,. Wigerein the computer
[ 00013] Mor eover, accor di ngt osever al exanpl e enbodi nents
profrime inverduirehert herefiigupedvi ded gmetited figrformation
controlling a termnal, wherein the termnal is able
rel®c&Mpper tord phiir aki typack conneadhonisessronotypesio the
the nethod conprising: providing a connection session
tebRiRa JAkBWAY an8BHe FECRIYI RY arpar aiet kawhi Chwd S mobility
associated with the gateway. [0010] According to
pr&¥68plary enbodi ments of the invention, a system for
providing mobility to a termnal through at |east two
[o %%ﬁﬁrenhlngg!%&&yhpﬁﬂﬁﬂﬁﬂJsoES PROViidednWREr €l fhere is
]- a mobility gateway and a term nal share a
prgggggg Qpbggg£¥msec%}o%Toviding mobility to a terminal
through at least two different mobility protocols,
comprising: a mobility gateway and a terminal that share a
common mobility session; wherein said common mobility
session can be updated through any of the at least two
different mobility pretocols; and the gateway is configured
to provide information related te cone of the at least two
mobility protocols to the terminal via another one of the
at least two mobility protocols.
[00010] According to several example embodiments of the

present invention, there is provided a gateway comprising a

supporting unit configured to



[0012] - said common nobility session can be updated

t hrough any of the said different nobility protocols,

and [0013]- each nobility protocol provides

information to the termnal related to all other

mobility protocol during a registration. [0014] Thus,

even in case a termnal may change the type of

connection to a network coptrol elenment (e.g., from

W.AN to GPRS), the connection session as such can be

ly_identified. Hence, th bilit essi .
Su@%ﬂf%nu@ty Fah % q‘rOV|%edcévg%g?ho%aséeggg?%reﬁ%ggs’ 2
iility solutio different con ectlon ses .

DEypRL}S AFELbr GG U0 TS THaT T3S Brisgd REke oo e on

the invention seek to provide, a nDblllt solut on in
towhi chtMiltiate MoKl | By ﬁé@ﬁﬁ&ﬁswgcaﬁn% figured to

2007/ 080549PCT/ 132007/ 050088 - 4 - conblned and
asgessibh eomdTRNAteTacYbsls theseCNaGtics npbitiay to the

technol ogies is allowed. BRI EF DESCRI PTI ON OF THE
LeDRAWENGS [0016] The invention is described by

referring to the encl osed drawi ngs, in which:
[0PO01Y] Fiml tdrrshows 1y, si gaatbidgnd | owanhesevehel  example

embodiments of the invention, there is provided a terminal
comprising a supporting unit configured to support a
plurality of connection session types; a providing unit
configured to provide a connection session to a gateway;
and a receiver configured to receive a parameter which is
associated with the gateway.

[00012] As a further alternative, according to several
example embodiments of the invention, there is provided a
method for controlling a gateway in a network, wherein the
gateway 1s able to support a plurality of connection
session types, the method comprising: providing a
connection session to a terminal; and associating a

parameter with the connection session to the terminal.



termnal using the integrated nobility session first

power - on usi ng GPRS connecti on session type accordi ng

to a first enbodi nent, [0018]Fig. 2A shows a

signalling flow where the term nal using the

integrated nobility session first power-on using

Mobile I P as a connection session type according to

the first enbodi ment, [0019}Fig. 2B a |layer structure

in termnal and gateway, [0020]Fig. 3 shows a

signalling fl.ow where the term nal using the
[oboteyr atedradbil) ty sessireridd rst cpover seflevtt h GRRSmple

as a connection session type according to a second
emppdodenent oI 0024] Fryensighowd harsi gfal PFAgLF¢dwa method

where.th rmnal _usj t |t 0j 40t
RS R S N T s SR

suppsst 08 pypeadcegr dEngohactbeos esconeli @nbogiamntthe method
[0022] Fig. 5 shows a signalling flow where the
COPBF ik haW - usitey LHe g i eGPATERABDI I5%9P 188sstOnaf i $&t=way 7

angg\/\g&é%oﬁl\gqgteggﬁ I’T%%tgg{]g U9 $esskon dyRe ACCOr gt Mg the
ga2e@7#{080549PCT/ 132007/ 050088 - 5 - [0023]Fig. 6 shows

a signalling flow where the
[0010] According to exemplary embodiments -of the
invention, a system for providing mobility to a terminal
through at least two different mobility protocols 1is
provided, wherein:
[0011] - a mokility gateway and a terminal share a
common mobility session,
[0012] - said common mebility session can be updated
through any of the said different mobility protocols, and
[0013] - each mobility protoccl provides information to
the terminal related to all other mobility protocol during
a registration.
f0014] Thus, even in case a terminal may change the type
of connection to a network control element (e.g., from WLAN
to GPRS), the connection session as such can be clearly
identified. Hence, the mobility and session continuity can
be provided even in case different mobility solutions
(different connection session types) are provided.
[0015] That is, embodiments of the invention seek to

provide a mobility solution in which multiple mobility

technology can be



termnal using the integrated nobility session first
power-on with Mobile I P as a connect iefCTABS0DT/05p6888
according to the third enbodi nent, and [0024]Fig. 7A

W?H@‘]\a@ﬁ%é?ay c configuration of a gateway ac‘ﬁerrﬂﬁiﬂ&/&sﬁbss

di ments, and Fig. 7B shows a basic
configuration of ‘a term nal ,according to the
enbodi ments. DETAI LED DESCRI'PTI ON OF THE PREFERRED
EVBODhMENTa D026k hoth heschali howk mg, aqrefser teelse multiple
enbodi. nents of hek$resena inéﬁntion i s described by
P E K gL PP R I Bt cie 4 LdPERngs. [0026] 1 n general

the preferred enbodi nents propose an integrated

BROGE BYaSRL LI QD oiiehe AR gaL ey (280 feferred
ated nmobility
gateway) supports a single nobility session through
mooe6f han Tme hwhediion tiechhsioypedabd irefablréngoto the
return to.the. Mobil.e de. . (MN) configuration
ﬁﬁFgﬁﬁ?grgr YRS %%fﬁhmgﬁﬁgﬁeter to ensure that the MN
w Il stay connected to this sane gateway if nobility

t{OORAD| ogyrrar e Usedshdws part scghailindhe latewaypere the
|l ocates the sa hone, addr.es : he .

RSEPERES Aol 085 Change | Bpra ety SO s et
thecehangesohg ebRE | tyntechingl agysdion nwipsl blceoctrditbheto

'cor[esgondent‘node. [ 0027] Mor eover, the term na

6 f&TSTt HBORBYIS Y Node (MN)) i's having a single
nmobility session, and has nmeans to update this
mobiBity sessi orpA hsaugh dif feereentl1pngt ofbbe (WBERE the
mechani sm Nbbile IP;,Nbbik%%%fepegdin? on_the access ‘
CETMSPEST N T ur CREr b S dCCéssiHg *SA3+on ~1EE
%@QZEOggS%%EQE/lﬁ%ﬁngoﬁﬂogg -a 6connection session type
t hr oughonepr ot ocol , t heM\Wi | | recei ve
@Qﬁﬁrgaﬁ%t?%ﬁ¢§é§§ﬂﬁﬁ?ﬁﬁ@ﬁﬁé?@?%: and use themto
configure the other protocols part of this nobility

§888bPN. Fig. 2B a layer structure in terminal and

gateway,

[0020] Fig. 3 shows a signalling flow where the
" terminal using the integrated mobility session first
power-on with GPRS as a connection session type according

to a second embodiment,

. 10021] . Fig. 4 shows a signalling flow where the
terminal using . the integrated mobility session first
power-on with Mobile IP 'as a connection session type

according to the second ‘embodiment,

10022] Fig. 5 shows a signalling flow where the
terminal using the integrated mobility session first
poWermon with GPRS connection session type according to a

third embodiment,



[0028]In the follow ng, a nore detail ed _ex nB
according to a first enbodinent is deEB&ri/RA08y/050083

referring to the signaling fl ow shown in Fig. 1.

wd Re7&%h4e this exanple, it is assuned that agcras2007/650088
Intelligent Service Node (ISN) (combining GGSN- M Pv4
Home Agent) is the gateway #rentioned above, and that
the M5 first connect over GPRS. [0030]In_the
fQR3Bwi ngFithe 8i gABPFAg %1 o 9% dddGh i Béaw THigr¢s the
é%ﬂﬁltf%fi UBARn RO on i FRRSq WSk £ Nt A %@ss@@ﬁ“@ﬁ:st

is provided [0031]In step A, the

K disEr- OEntwttyl)l dfobNpisi | BP Stegt | dn C(OWBFCéFOkaﬁ@IS@lN@detYPe

k otgeol ) context
requeélt%%d%r efter a%ﬁggtshghﬁgﬂ% s{ an | ndl)catl on t hat

integrated MPv4 nobility is supported. This is
ReF4Hr abl yiagdded2i nshhes Prat dewtl CofoingadearpbhoOpt ¢on 2
rans ﬂ'ﬂ%ﬂlasfe .y n

?te“pa dlaé%é:?%n %Oﬁgl fgtﬁ% él%]ba nobi |ty%tﬂ§iegéggon%g?h&ws @
s iai rordligeregon0000 iadi catresialhatceorgingr to  the
nrﬁc?lég"r"é%’ SeSSI on exists.+ [0032] Thereafter, an

§ nobility session is created in the I SN
(step A2). This integrated nobility session may be
updated through GPRS or M P as illustrated bel ow.
This integrated nobility session will not be
PRERAS Lt 68 SCRIPAEORPRE SBE SPRAFERRFgh AMEOVAENT But it
will wait for a possible Mbile | F update.
AR B20Q7 08088 MG.2007/ 980349PCH 144320004050088 che

[(0033]In step A3, the I SN returns a PDP context
present invention is described by referring to the

attached drawings.

[0D286] In general, the preferred embodiments propose
an integrated mobility solution, where one gateway {also
referred to as mobility gateway or integrated mobility
gateway) supports a single mobility session through more
than one mobility technology, and is able to return to
the Mobile Node (MN) configuration parameters or session
parameter to ensure that the MN will stay connected to
this same gateway if mobility technology are used. In
particular, the gateway allocates the same home address
to the MN when the mobility technology changes during a
session, so that the change of mobility technology 1is

invisible to the correspondent node.

[0027] Moreover, the terminal (i.e., the Mobile Node
(MN)) is having a single mobkility session, and has means
to wupdate this mobility session through different
protocols (3GPP mechanism; Mobile IP; Mobike) depending

on the access it i1s using. Furthermore, after accessing



accept containing its MPv4d HA (Hone l:?E;en
address (and/or optionally |ogical RROHQ%O%
Address Network Access ldentifier, as defined in

wodeackdHo for exanple), a tenporary shared sgerghooziosooss
(valid for this session), a SPI (Security Paraneter

I ndex), and optionally a GGSN identity (preferably
coded as an APN (Access Poi nt Name)&l Optl onal ly, a
TR nobPRRty $88E06R L dentits er ¥Houl d'idd " receive

taet uded. {Thosesak npr efshaklyadded,idn thee Prokeeol o

Configuration Option so that SGSN transfer it
comhisparcenthy. Noter t aotlse LEF Badt esst r ébdenedopblity
%%&%J n the PDP context activation response will be

address for the duration of the nobility
session. So it will also be the Mobile IP hone
m&&e]ss F@OS&PEhaﬁOléOW@SG:I oy &Phche dpBastays ¢rample
nsi t Qg[g% :
%% g %%o%nggg Vi e\/\%ég{ﬁ%ﬂﬂdo%s not rgg)%ﬁol\/%g F%E?{;}flng
i@htk&twcbnghnelwﬁqhﬂewasmurt Wignsdi-on cont ai ni ng
GPRS paraneters, and tenporary shared secret (valid

[]gg%zr gni s sgssign)y %Egngo%%cu“tty Par a@é&!i ddex)ac  an

is no active essi on but t he
oord 1 lgureed iSesviobi Nedd F(S$Mc k( ammtih riihe ﬁﬁﬁﬁnﬁt By4 Home

ecei ved f m PDP cont ext actl atjon <P
}g\ Hdsst® qaareds: "Sshared éec}pet %ﬁ% %&3%‘9 MS

step %nmetctl svﬁ@v\GaBsurred that the VN detects a WLAN
V\,hi ch has hi gher pri ority than the cellular network,

q-'\lletglss:il%atl fc[l O%Gl](n'égg)s | N ste 51 it Sﬁ%‘%ﬁ a o

T Reques 0 the addr ess
deoet Nedi.i IThstepsAtafhed autdre idweat-ioon ihi 6PAS} swherein

ted using _the_ te y. shar ed cret and SPI
?eég%\?&&‘ﬁlﬁ gé GaY TS ‘%&dsalpsromé%%wlszoow 050088
WO 2007/ 080549PCT/ 1132007/ 050088 - 8 - includes the
haoed jaddr @ss atdmcatied the stUep ABdry EheiGESNor Mobile

PreferadJ . the reqg esg I.nc es al so %W
ropoedth REaugas Ml bl et et (Be 8oy oata
yenRdic 16Xt eBsLeRE [&Qﬁlé]skn stepf AblishethSN NECcaikides an
t he request and

indicatlion that integrated MIFv4 mchility is supported.
This is preferably added in the Protocol Configuration
Option so that a SGSN transfer it transparently. In Fig.
1, the indication consists of a mobility session ID. A

certain wvalue e.g. 0000 indicates that no prior meobility

session exists.+

[0032] Thereafter, an integrated mcbility session 1is
created in the ISN (step A2). This integrated mobility
session may be updated through GPRS or MIP as illustrated
below. This integrated mobility session will not be
terminated if the GPRS session is deactivated. But it

will wait for a possible Mobile IP update.



finds the proper session context usi n% the session ID
(Note that overl appi ng address suppoePGHIB200FHG06G38
Hone address is not enough to uniquely identify the

wdBhrosussdne | SN aut henticates the M5 and accgpfrdhhfioseoss
request. That is, in step A6, the nobility session is

identified through the nobitity session ID, security
procedures are perfornmed to validate the request, and
P 3ddat e Tins pegPorived ithet heSN SNettgrpgute tHye context

§§§e§dtonc5rb{é)ltfﬁ%eg[ hi1§s NEW-9% : (I—io%%ssﬂééhﬁt ﬁPP ':‘/Zédd?ess

cess
correspondi ng response Resp) is sent"to'the
CGptd/anal leptithel sanelomlid]l t pagesskibn Nadentiofneer Address

oul be included (faor protocol i i Git i the

Sk DBl DEL YR Bl o B O SRR | B Wb ror
ARMpPINDR sasstenpdsarst abldrekedse&Ergt, a@mllilf-i AeokP this
tunnel is creat and_all traffic is nowraquted.to
e oS ar Ladtlr th8o) PaReRRISE he HSRAve ne
s@hidridiy ysessconn (hatatied Qyruenkguel pobblhely asessi ey
I D) containing GIP é)GPRS Tunnel i ng Protocaol) o
(iroast efei8hd NPPephr anBt et 2 Both fessFdfideargobility

ACddvg [ 0940 Aftear t Bhsul PCSNemy: Haherse t NP are
context based on a tiner (there is no data traffic is
mesyrabdy, dddest ep Ade tyetPoplcérréigurgtion Option so
deact syahedrahBrLeN i it he DAL AMRLANS, refatedchact e 1p
GIP tunnel are erased. WO _ .
ZBDHGE054IPCTFA18200£0565088 Lhg POPOQALLESN aAtivhelion

I.[\%ﬂﬁ'lvs% g,;rmbild t%&b{%ﬁ@ié’@drééﬁﬁf edh DY 4Rl GYE, -3 the
nobi 11ty session contai ni ng P paraneters. e

VB idlisy cordsdioms tSee 1GGSN lildentdd yow oded MsoARN. TH hgome
gcﬁ:ess%SSi on i s not active.

[0034] That is, as long as the MS stays in GPRS, it
congiders itself in its home network (from Mebile IP
point of view) and dees not use Mobile IP, ISN and the MS
have a mobility session containing GPRS parameters, and
temporary shared secret (valid for this session), SPI
(Security Parameter Index). There 1s no active MIP
segsgsion, but the MS has configured its Mobile IP stack
with the parameters received from PDP context activation

procedure (HA address; home address; shared secret; SPI).

[0035] In step A4, it is now assumed that the MN
detects a WLAN which has higher priority than the

cellular network, e.g. its Home WLAN.

[0036] Thus, in step A5 it sends a MIP Registration
Request (RR{) to the HA address received in step A3. The
authenticaticon field is computed using the temporary

shared secret and SPI received in step A3. The RRQ also



[0042] In step A9, it is assuned that the MS noves
back to cellular coverage. As it haseRCHBEBR087/050088
nmobility session it will not use its default APN, but
one receive in step A3 or A7 (GGSN

w@%@% SGSN will route the request to thei,(g%lnr?é(wgﬁ?oss
(as only one is associ ated %ilh this APN). The M5
adds the nmobility session ID. This is preferably
wedetldn the Proeocoldr@esf i guretdten Qot i ehegoABhdty the

t it t spar. Y. I e
ct%]%\\\!l Sﬁ?‘%‘%%{r%j’a JE%% %%ﬁ?‘g% 58%2%?@60%(1%%%%9 [ Is (as
MRk ddA P RaddRéds ) (and oghibinal [9ed=0gincall name tndor
I\IAtIé as in RFC3846), tenporary shared secret
ThosEivly a new one valid for this session), SPI
(Security Paranmeter |Index), and GGSN identity
[Q03fler ablly coded a8, anhAPNEN Qatdednals| ywhet heegar and
fmbcisl [ %?{ session ident.ifier should be i n%lhuded %;f.or D
ptotocol ™ sFmpFei t%ﬁ?sz'ﬂ?es%o%?eexutprlé?%?%bl y “adtféd in
e Pr ehoc oloveankioguhat i ot Agptd ofusm dthat s SGSNumed, so
t r ansf 3 it transparently. [0044]1n_the foll ovvig}g,
R R Seai%e 1T GRSHaihad B SFEPAFT PAGNEDTY hete MS) -
S gna Rethleawishews the Aig. adA addedihitscexamplet . amat
Intelligent Service Node | SN (conbi ning GGSN-M Pv4
Hore AgeffFPi sPassumsd, ™Rd LY sSasTififed Fhat Rl sd

o l§9ﬂﬂ§9&§ﬂgﬁ%@'MQQ%H%n'ED(N%@LUIE994§Lg®§dureS are
signaling flowis as follow, which shows In

Rrarfidrégdar ta powerdadie | R AN Iussd- -t hapda abvearpeatet ol s

RS raer &l ny & 8 gosl-ocation.d s ensuned, o\ Qn
%07/%805419%#511?3007/ 020388 1o ® 0046] I'ni step
Blw ade@s®N connects through, e.g., a WLAN by sendi ng

a MP Registration Request to a preconfigured HA

RAHSS. Eﬁedﬁé%%ﬁdi cat Lon,Liel s 5 %%%#Rr%%arg%nlgesp)

preconfiqure secret and SPI.
jnciardestd e aVNINAIGP i prerlder  tther eguesmogidyhanéession

. . | i .
e mar s s 1 TR iFLr Py Lerb PO TRk et e
ender sxtegnsinetsao@04 2kl medflepsB2ESUhede SN tecerdms as
t t, .aut henti cat th | d d ts. It

A e Ges i lsi ot COLLT BRI D15 0007 Aeet EpT By iinel

al locattes) dymamlqaldrprdibone addr essteastywethe ass acare-
uni que, session identifier. The | SN returns GGSN
ety SSoded as APN in the accept nessage. A M P
session is established. E.g., an IP-in-1P tunnel is
[osstied angnal lantdr affHec s nawavoUt £d hebihec VS session
care-of f %ddr ess. . , o
{referred by unigque mobility session ID) containing GTP
{(GPRS Tunneling Protoccl) parameters and MIP parameters.

Both sessions are active.

[0040] After this, B8GSN mavy release the PDP context
based on a timer (there is no data traffic is SGSN). So,
in step A8, the PDP contexit 1s deactivated. In ISN, the

parameters related to the GTP tunnel are erased.



[0048] I n step B3,the MN updates its GPRS
configuration with the received APN €BCTHB2007£588

of this nobility session. This is also illustrated in

wd 308708650 1 N Which the corresponding |ay strpetmi6070S00ss
IlTustrated. MP, P and W.AN is shown in bold in

order to enphasize the settyngs. [0049] The | ayer
structure is the same for the termnal and for the
(RA4%Way. [(BO50]awst eover, Mhe beyen nal maplbetn sPAghec”
. i R )+ Or si.St f L
st e T BT B esErpre” Tl ™0 M7
paobate terd.ayibe iy decorccatkbapsophehiGEENt hde@GPRSy coded

| ay. b n_a_data card. :

SO B ORRo BT £330077 0B00BE: A TL 7S 0052] As to ¢ he

| ayer structure, it is noted that on top a conmon
izl ty |Tayestars pPesent .14 0053uted t hbat ertiiendls moves

gi@% gg“@@fld%&%'ééé%éé@%?F 5§Q¥£d§§é an active mobility
session it will not use its default APN, but use the one
receive in step A3 or AT (GGSN ID). Standard SGSN will
route the regquest to the same ISN (as only one is
associated with this APN). The MS adds the mobility
session ID. This 18 preferably added in the Protocol
Configuration Option S0 that SGSN transfer it

transparently.

[0043] In step Al0, the ISN returns a PDP context
accept containing its MIPv4 HA IP address {(and optionally
logical name HA NAI, as in RFC3846}), temporary shared
secret {possibly a new one valid for this session), SPI
{(Security Parameter Index), and GGSN identity {(preferably
coded as an APN). Optionally, the same mobility session
identifier should be included (for protcocol simplicity).
These are preferably added in the Protocel Configuration

Option so that SGSN transfer it transparently.

[0044] In the following, another example is described
by referring to the signaling flow shown in Fig. 2A. In
this example, an Intelligent Service Node ISN (ceombining
GGSN-MIPv4 Home Agent) is assumed, and it is assumed that

the MS first connects over Mobile IP (MIP).

[0045] The signaling flow is as follow, which shows in
particular a power-on in WLAN, and then a movement to

GPRS, wherein GGSN & HA co-location is ensured.



a virtual interface to the application. A single
home address common between M P and €PRI/IBR86VHIF0Q88
to change between GPRS and M P without inpact to the

W(""ﬁ%sﬁﬁ ion At the start of a session or ’bﬂommsooss
updates, the common nobility |layer will configure one

stack (e.g. GPRS) with thei;nformation received (GPRS
APN;, comon session I D) through the other stack (e.g.
MIO49] [ 0054 |starheBl ol Lbwi AY, cdrendciypertistousdt ure S-or 2

s d b L "
D Pieed et DRty MLSDLELIS AR SN o
pirdegridigungdrany rehidesty t Bohnehapkeesic0056]) Field is

common bility layer_in th at.eway: ntrols e
O AT b BES i 5 Tl o e Y9500t oY T o 1 B
e senboduidigidehe tlegi $iv aiAon phocediyre to tikenMsSt a

e. g.. hone address... Gener ates uni que_session I D
QS T e i VIR (16 B PEEES5bE ot B TP guest

Shanged z1sc mobility session ID set to 0000 as a vendor

extension,

[06047] In step B2, the ISN receives the request,
authenticates the MN, and detects it is a new session
(since session ID i1s 000 in step Bl), allocates
dynamically a2 home address, as well as a unigue session
identifier. The ISN returns GGSN identity coded as APN in
the accept message. A MIP session is established. E.g.,
an IP-in-IP tunnel is created and all traffic is now

routed to the MS care-coff address.

10048} In step B3, the MN updates its GPRS
configuration with the received APN for the duration of
this mobility session. This is also illustrated in Fig.
2B, in which the <corresponding lay structure 1s
illustrated. MIP, IP and WLAN is shown in bold in order

to emphasize the settings.

[0049] The layver structure 1s the same for the

terminal and for the gateway.

[0050] Morecver, the terminal may be a single device

(e.g. mobile phone) or consists of many different device.

[0051] For example, the common mobility layer mayv be
on a laptop while the GFRS layer may be on a data card.



hi des change between GPRS and M P to any external
correspondent nodes At the start of eRGGEHH32087450088
session and during updates, the conmon nobility |ayer

' L,gvide one WD 2007/ 080549PCT/ 11320074 L8RR3&3 030088
Wd#fb-}-msg?gck (e.g. GPRS) with the information to be

sent to the termnal (NP KA address; security
paranmeters; HA names; conmon session ID) related the
H0EE] st adk (te. gheMIRyef065ThEhuseepiB4Lsinoted ngwt on

assunmed t hat the. M I ctivity, so that
TP naov(\ferrr%n\?%smtogg&wgg. 9%}8%%\8%%%%%%%'&@ B5, the WN

sends a create PDP request including the nobility
BeEEilon | Drr etled vegrimngtiep 32iaandousing makN lisgei vaxer
i n st B2. The SGSN selects the GGSN normally (e.g.

i 1 lcgeDSDNS (Domai n Nane Server)). The network is
configured so that this APN uniquely points to the

| SN sel.gcted i n$LepaEL . -amobid iy 15eg8keR. IDis
preferably added in the Protocol Configuration Option
so~t Hats19GSR PPRASREFI§$S tFaMsTamsitIeen MoBs597d ok ep
B6, tihediBN16eLUERS-RaRP woex! @esephdcrnd ak NGt
its MPv4d HA I F address (and optionally |ogical nane
HA NATPEEd iR ﬁ?és%ﬁ%f%ci‘te]ncﬁbr ary shared secret, SPT
( Securd tthePatamet er & ngkexdiorOpidt awaling, ubHetsamethe
nobi |t sess%)og.'%deft ifier. flhocuoln(%.berienc!ngde]gaé]go -
pr ot SEBIM& MPPCity) ~*Xfese ar e preferably~added in -°-
t he PIERSOcelit@onhegim &t ront Qpt i maresoethd EPRGSAPN;
trans it _tramnspa t St 7 38.0
the TIBTFE SREoEohner) habrard whn CRS M. Aot ee® bk
to aMIE connection. [0061]In particular, in step 37,
the MN sends a NIP

[0054] In the following, the layver structure for the
gateway is described, which is the same as shown in Fig.

ZB.

[0055] The gateway 1is typically integrating many

mobility technologies.

[0056] The common mobility laver in the gateway:

- Controls the registration procedure.

- Generates the information to be sent during the
regigtration procedure to the M5 (e.g. home
address..)

- Generates unique session 1D

- Maintains the session when the mobility protocol is
changed

- hides change between GPRS and MIP to any external
correspondent nodes

- At the start of a session a session and during

updates, the common mobility laver will provide one



RRQ to the ISN, including the nobility session ID
(which may be in this case 1111, forePCIMB2D0O7/060088
step 38, the ISMsends a R Resp to the M\, including

or extension defining the I SN (nane
wa A 79 WO 2007/ 080549PCT/ 1132007105005 SnfballyTsooss
Address of the Hone Agent ggbﬁo and the nobility
session |ID. [0062]InthefoIIOMAng t heMobi | eNode

i mpl eg{%ratkat NN 'épﬂg Ch{ B8t n A RIRHSEEdRY 5@ sent to
fo'h

i mpl ement t have a conbined nobility |ayer
bet wdéde ﬁﬁémaﬁéﬁldﬁiPo%Aaﬁﬁdﬁﬁﬁﬁ Gﬁﬁguéﬂéng&FFm%?%%%

The appligaki0RsWhbh LSEs Ao iUl lidttar kaceotBer stack
connect with this conbined nobility |ayer and receive

t hrou§h d-hfdFinterface its Home address. The conbi ned
mobility layer wi-ll store in a context the

fodsrimati on sekat ed, t ort he mmbidddinsPesia@nher BEKloses
the active interface (MP or GPRS), and configure the
Wﬁﬁﬂzﬁﬂ?W@PRSVﬁFétoé6ltQﬁ?hIEHg“bﬁﬁﬁﬁﬁrFﬁt@Pﬁﬁraneters

for the active nobility session. Wien the nobility

pEFEE 0N | gnher Minat etkpt Re, camdl ned BBhiki by d@yeie PDP
may erase the paraneters related to that nobility
BN, LePREIHE KPP 14K WY | SedeiPusél received in

Pr&s BT i gy erP aneiher seddig, ext nt I&%fp’a BONNAGL OFGsH
I s "est abl i shed. 063] According to the firs
ssotisngnte %S?bbmvmayl@eséﬁfm Dl & ses aéD‘PTﬁ%ln Name

@&xﬁéﬁt)er oL n%et%'rﬁ(y' %éoﬁ@aeﬁ%aoweﬁﬁg@n th34Chapy

as a nobility session) the assunption is
wiratuediye duiNnd@n thavdemd P §EﬁﬁbtadeeusS§€EsBénsm0blllty

Mbbidl ity ssi.qn | r-Qbus tg_uni Iy
S%%ﬁﬂl}y fﬁe ﬁ%ghﬁgggiﬁggﬁnghéd%%gadgPesggﬁinng¥oE£FOl
Uused oo atriioguel geicdent | fyot hetlsgssi difiSNas privater it
addr ess Y overlap. [0064] The MN identity could be
%ﬂfﬁ%f%ﬁ% duely identify the session, but it would
[imt the nunber of session to one by MN. It is not

gl cal tas diébpermmnt mbbi |13y predauocel sat WiiFcatbytext
%%%%Fgg%%l E%%P%{ggaogiﬁég? IP address (and optionally
logical name HA NAT, as in REFC3846), temporary shared
secret, SPI (Security Parameter Index). Optionally, the
same mobility session identifier should be included (for
protocol simplicity). These are preferably added in the
Protocol Configuration Option so that SGSN transfer it

transparently.

[0060] Step B7 and B8 on the figure shows what happens

when the MS moves back to a MIP connection.

[0061] In particular, in step B7, the MN sends a MIP
RRC to the ISN, including the mobility session ID (which
may be in this case 1111, for example). In step B8, the
ISN sends a R Resp to the MN, including the vendor
extension defining the ISN (namely APN = "GGSN/HA7"),



- 14 - identity. That woul d not support concegt like
UMTS router (having many conputers ceRQddtB200MA50088
one UMIS nodem) [0065] As nentioned above, this

wo'R ./ishstd session I D (also abbreviated as sgssigashhEoss
only) can be used that integrated nobility iIs

supported and can be used. ;Xhis can be indicated in
step Al by a session ID containing only 000000.
AB0BBJsSedurtiniey Hooes iZdisnat | (GeA) ThedndbRaRPE il bF HpddRY on
IS reasonably secure as the tenporary shared secret

i's returned over GPRS which is encrypted over the
radi o. For higher security, this shared secret could
B 623t ur néd i n Bhc encrigptiedibgrm THer e atebadgy  Node

ot her LRl ce, t [ but, it 4
BB RTRh, 4 e ReF TR oG A Batara vy U dheldnent
wenped | b | t¢ yha Gk daGeBNoone¢Anebilijustaygnoretydrer the

R T A I PR LB b o

#ie fiusst eonneetiabh | sSnoyvefadd Ptd heohBeneedsitlo this
have a precaonfigured.shared secret, and NI P HA

TOEL arM At ternati VBYFS tRED t HREWE Wi |1 HIRs e

fddestragennest Ao GPRSIrfWw! hetie abbeis Nadd veoh B ithat layer
the M5 and network store the paraneters fromthe

voirlely | DTS 83 Bn. CPFEEF] TP e FUMowCRg, “ed °56€orfP  the

fibadidient .k s; descrihed bynsefgrtiveg {0 gsce 3 (ARG or
4. [0070] According to the first enbodi nent descri bed
Glte, artie GPRS BignallinglihciudeSPRE P pakeffel efisih the

Q%b%g}%a%P LORAldNG ifel udes GPRS pabanel ef . dbdton.
I's,” for exanpl e the nobility session ID is included

Whert heh@DRobGAtext seteiin nessdgenispsgdA3)the combined
mobility layer may erase the parameters related to that
mobility session. GPRS and MIP stack will then use pre-
configured parameters the next time a connection is

established.

[0063] According to the first embodiment, a mobility
segssion ID is used as the parameter for identifying a
connection session {(such as a mobility session). Namely,
the assumption is that one MN can have many simultanecus
sessions. Mobility Session ID is a robust way to uniguely
identify the right session. The IP address cannot be used
to uniquely identify the session, as private address.may

overlap.

[0064] The MN identity could be used to uniguely
identify the session, but it would limit the number of
session to one by MN. It is not practical as different

mopility protocols typically used different type of



WD 2007/ 080549PC111B2007/ 050088 - 15 - [0071] However,
according to the second enbodi nent, eRE&ETHERE007/050088
signalling triggers a MP nessage (Agent

W(ﬁ%}H/JsB gements) carrying MP paraneters (i ”fé#ﬁizﬁlﬁmsooss
t

e mobility session ID), instead of sending
i nsi de the GPRS signaling. {[,0072]In Fig. 3, a
correspondi ng nodi fication of the signaling flow of
FHeptity sT@h(smmouHéreotth@BQIetpsx@lPeP@ 0iGecalP¥Ts router

gden“ C%'an msugéegsc@&née{% &eehe gﬁﬁgﬁ@&ew

I Oh b| S an
[0073] In steps 03 and 010, only the PDP cont ext
Bt neg%eag@mstowﬁ alprhouthos herbpaiametsmssion ID
kg§te%%xmev béé g#%k(%ﬁblﬁ 2? éggn%e used that
ver t i senent message udi ng those paraneters |
Serdgr a7 4jdn 1Bity. ¥ aupmrtes:pomﬂdngarmdheflmd onThls

of the signaling flow of Eig
%%fép%e Dinabcﬁe &% G&RP @%I ki afh%e leopns ﬁ £3 é%?nmg
@xceptodoan .step D6 and the addition of step D6bis.
[0075]Similar as in Fig. 3, in step D6, onIy t he PDP
(g&a Xt a %Et. ssa e Ols sent 1tlhorlﬂt ot h el oroposed
{8t or S5CPRbL §ad o PR UST O b1 LM anTRGRRE T PTOP
Advest s searnt @@@@ﬁ@easnelhedlmgohasg pav=aet eeré:‘cﬂe& is

sent . [0076]Inthefollovv| a third enbodi nent
RSB @Y S CRAT cHR T Al Jp%r@g%@ert CVedent Pt §?ﬂJgO or

HO9EH Accondichy taikhiss aeahodierent, cb NAbe | Setiseted in
an encrypted form. There are many other possibility to

enhance the security but it is not the main topic here.

[0067] Backward compatibility: 0ld GGSN or HA will
Just ignore the new field. The MS should be able to
interwork with them and have separate GPR3 and MIP

session.

[G068] If the first connection is over MIP, thes MS
needs to have a preconfigured shared secret, and MIP HA.
However an alternative is that the MS will always first
connect to GPRS. Another alternative is that the MS and

network store the parameters from the previous session.

[0069] In the following, a second embodiment 1is
described by referring to Figs. 3 and 4.

[CGOT70] According to the first embodiment describked
above, the GPRS signaling includes MIP parameiers, and
the MIP signaling includes GPRS parameters. That is, for
example the mobility session ID is included in the PDP

context accept message (step A3).



for identifying the ISN. This is shown in Figs. 5 and
6. [0078] The use of HA NAI is in pareP&T/#B2007/050088
advantageous if there is a cluster of HA behind one

I Narmely, the HA NAI will uniquely.jg8epik
WOl AREES DU 2007/ 080540PT) | 1320071 oL I0jifss
- In Flexi I SN case it coulg uniquely identify the
right service card. It should be noted that the
[P0tldcol ¢oukdebe desicgmedicsote habeHeNAINE GISMNoAPMNT,

QL ovi a un| e i denti.t r the N. I n
prefégggg | e%gnpgt gﬁlg§85$d|%g g§thgggge %nt(ﬁbent
eithodiinenienta) siawglhey ilrggi gak m&ﬂﬂﬂﬁ$eassobﬂﬁﬂ®dlhg the

e I.SN. This na may be used_either as_the
RS O 4 THe. CPRSTAPN (AcCBES P, HEoRahs) e
dreefdilgrias ihhat standard M P signaling can be used
(No new vendor extenS|on to send back the APN, but
HA NAl is e client. . wll then use the
il Dogradt name &Srar RONFOF PRE PR Ton BF the
ﬁmlln@g £1pQ080] Faks iis ikl lsustvhat gdrépn Fh@sstdpaml to
, in which steps El to EIO and FI_. to F8_are
ql&enﬂ%aﬂdeaté?ebs LR tloe ABGSRAd B1 to 28Uof SGEE 1T
saat%SZ ctespactd Mel ¥na exeeptadort iIepst Eéref8, d324sFRand
[0081]In Fig. 5, in step E7, in the R Resp
<H%g§age, the HA NAl is sent instead of the GGSN
identity. This is used for the PDP context request in
gﬁcﬁm@ Q08214 Fick  Brndi nosd, epenE?, {5 amghpF8g ok thect
Resp contains the HA NAI instead of the vendor
EAEs| dHEER9en stepsSBRL, 1381aReM B8 BFLEF g. Paraneters.

Instead, in steps C3bis and Cl0bis an Agent Advertisement

message including those parameters is sent.

[0074] In Fig. 4, a corresponding modification of the
signaling flow of Fig. 2 is shown. Here, the steps D1 to
D8 are identical to the steps Bl to B8, except for step
D6 and the addition of step Deébis.

[0075] Similar as in Fig. 3, in step D6, only the PDFP
context accept message is sent, without other parameters.
Instead, in step Debis an Agent Advertisement message

including those parameters is sent.

[0076] In the feollowing, a third embodiment 1is

described, in which the parameter for identifying

[0077] According to this embodiment, HA NAI is used
for identifying the ISN. This is shown in Figs. & and 6.

[0078] The use of HA NAI is in particular advantagecus
if there 1s a c¢luster of HA behind one IP address.

Namely, the HA NAI will uniquely identify one of the HA.



[ 0083] Thus, by neans of the enbodi nents descri bed
above, a connection session can al wagPQEIB2004K50088
identified. The inplenmentati on does not cause no
woiEhiead over GPRS, it provides a sinplifiegrgioormsooss
comJ| guration, and traffic will go through only one
gateway instead of tws. Myreover, 3GPP operators have
now a way to retain control of the subscriber. WO
00F1 980549Fech$B2007/050088 iz ly [ BU8Y]Hiyy. tigA right
|IIu.stratesa SIC nfig o] a
Hecordi. n ng K t%e pr élgeﬁngb O%gd %hgfc. QF% %gérglt@%g%% a?c,)uld
ktéejegatcﬁway b M tcopmASe SGSUpPPONG | pgoundindla unique
nfllgwr tohsue ﬁrt a plurality of connection
typgeshe g oviding unit 12 configured to
prow de a connectl on session to a termnal, and an
pesradi at i ng Lani;ire]f&mmf ilg\@ﬂeniehoaa’ssmcaad:er@ng to the
EE)arameter with the connectl on seSS|lon to th ciated
Firg.® 7B T Ust YAt e n%aesu cS asse
mn{mgumml onho& aahmer mag}atbeameﬁdueiqutea tah;e tpreemtmm
enbodi nents. The term nal
RigpFAInPLTinkE ?Peco%]?R%u%gﬁ t%‘%ﬁﬁﬁorptm&tplw)l gyt

inLonnecs | eRasesshARatIPasSe @iBhavkdiyngadnide 22ed (No
configured to provide a connection session to a

Rt V@Yo anex e etet ve? 23"€oRPFEUrEE o recdivel it HA

anet el yy chohs assuciat gdi W tdhdhe,gat 8WaY. returned
0086] The Invention is not limted to the enbodi ment

desiora lhedumeb eve 2naABNvaeT oure oY isdanirohsTar e
possi bl e. [0087] For exanple, the invention is not

Ld‘@d 1ed tapthe lrgoq'ﬂmfsxrew&ogﬁl 2i gscei bed above, which
I's al so applicable to other ility pr ot ocol s.

Fottod Ing ot Bé OppndcFpl &8 beserd b‘iéifﬁfﬁéﬁé‘l &ocehbPhedlt to
ARPi L yB§e§§'g p@yﬁagp%t asanaectaegg]e%\twé@yghexcept

nor e t i ng protocols
Par tateyd=arl7y tEéI,eFant Fexampl|®3i s conbi ning the 3GPP
LTE (Long Term EvoI ution ) nmobility, GPRS and Mobi ke.

tgbtéa]g]?its g et Ar oug tbﬁb {é&? e RSReSlﬁemessage'

ext’ensi on to Mbi w |
t;:h&)vﬁlldé@uhelmemﬁ hirtdieddderdt ithieeGGON ttHenftSNy. This 1s

alte nat|vel %g gh d tifigers one for
'1SSIE‘I'—_L~‘Q agn one or ﬁg?xandé%l?unl queegrjrco F?t y session
[0082] In Fig. 6, in steps F2, F5 and F8, the R Resp

containg the HA NAI instead of the vendor extension as in

steps B2, BS and B8 of Fig. 2.

[0083] Thus, by means of the embodiments described
above, a connection session can always be reliably be
identified. The implementation does not cause no overhead
over GPRS, it provides a simplified configuration, and
traffic will go through only one gateway instead of two.
Moreover, 3GPP operators have now a way to retain control

of the subscriber.



WO 2007/ 080549PCT/ B32007/ 050088 - 18 - identifier.
When the MS noves under the 3GPP LTEeRETWARBRROOT/060088
sends the identifier of the 1SN to be connected to

Wd%ﬁ%’ gateway, and this gateway W || unigueloor0s008s
y the session through the nobility session
|dent|f|er As the sane | P.address wll be allocated

to the M5, external correspond node will not detect

EgB4lhangésg.[ 0889 Sumitiratey, at hesiiﬂvemlfimur@tjeﬂrsoof a

applicable to Pv6. _One di rence t
£’$ et er'$CaTe IH ghﬁ)y &%fefe enetS %\F}ggdliﬁe%%hg Y 1n

pbfﬁﬁmﬂmﬁe itheMgtGwalys 1t maty bbmphmne hPg6ppddt &sg Qsit

and session ID araneter co be avoi ded

o 188 T 00861 NEERTEY - T heFiseritioncre Rogactfion
$dddited 1yRR0bil @x@ﬁﬂ@&@@l QRiSessi @Bﬁfﬁ)@h_‘y’edﬂﬂatprsvlde
al so fixed network access p0|nts could be includ
FoFORRAHPIY 8% aptdp tRofp It BrTiT&y rh a%%e§§59Fhatlng

WAN. 1Butc 580 Rls beo canreetadeVvia Bapghapsk Gﬁ@he the
19 G ains 1. An apparatus conpri sing:

%QﬁﬂﬁﬂﬂHQWgSGﬁﬁPOQOHPlE@?e%??@%%ﬂﬁoport a plurallty of

5 connection session types; a providing unit
peggour e¢ibo povidesareeanest bapisesshongheadion of a
termnal ; and an associating unit configured to
%@gmkﬂqﬁ(gqycordlng to the present embodiments. The
termlnal 2 may comprise: a supporting unit 21 configured
o support a plurality of connection session types, a
providing unit 22 configured to provide a connection

session to a gateway, and a receiver 23 configured to

receive a parameter which is associated with the gateway.

[0086] The invention is not limited to the embodiment

described above, and various modifications are possible,

[0087] For example, the invention is not limited to
the mobility protocels described above, but 1is alsc
applicable to other mobility protocols. Following the
principles described here, & combined mobility session
may support connectivity through mere than 2 underlying

prctocols.

[0088] A particularly relevant example is combining
the 3GPP LTE (Long Term Evolution ) mobility, GPRS and
Mobike. In that case, when the IPsec connection is
established through Mobike, extension to MObike will
provide the MN with the identifier of the ISN
{(zlternatively there might be 2 identifiers one for LTE

and one for GPRS) and a unique mobility session



paraneter with the connection session to the

termnal, 10wherein the apparatus i sePQW/BR00A/050088

provide information related to one of at |east two

o protocols to the termnal via anot

Woﬁmdsbg“%east two nobility protocols. 15 2. T]E@f/m%b‘%mglfuss

apparatus according to claiml, -further conprising

an identifying unit configured to identify the

cnredtiieon @Iessl ahebdSecdoorst hecassobe abedr phT%nm‘ework

JC%nWQ?t a%%ch oﬁc%gr dlr?geets aflrr% | f?fN mé;cg;s oﬁégﬁ

ddhe chappadrad us;;aa;@@mydl ngndi 0 telia rrq&testzawt herll uniquely
conprising an including onf| ured to include

n
1 EdSoci Et%ed. ST Rt e%h}f?ﬁ tFansport! prot odors=on
TRSHAG8 erdd AD. thEhasaamamta@dﬁ@wrmm Beo @13:b<fﬁt43d to
wherein the transport protocol is a packet data
grot ¥eol TPOPPElan8CFHeSRIHhs POFE PrdtiocdPt m§j§§§§§ i Y
G DREket data protocol context accept nessage. 30 6.
The "apparatus according to claim1, further
corghissi n% means_for including the associated. .

ter Sifiacgpeci Fie ﬁ«ég%géon %0 71 5ThePRppRAt U™

mdlﬁﬂet%@f@r@hée wher ehA:t hespeeifi |];Carr@c§§t@§% are
conpri ses an agent adverti senent nessage. . The

pipErtdtusligéesraingnt BIRY & e thitecdifAcrRECS %in MIPV6,
25508 ?yl ngpﬁﬁrﬁ'&ef%s CORELSES; @ éﬁﬁﬁ&n é&&nééééfan D

|dent| e connection session with the term nal.
parameter could be avoided in some cases.

[0090] Moreover, the invention 1s not limited <o
mobile connection sessions only. That is, also fixed
network access points could be included. For example, a
laptop computer may have access via WLAN, but can also be

connected via a network cable.
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9. The apparatus according to claim1l1, further
conprising an indicating unit for indicating the
‘apparatus by a hone 10 address network access
identifier. 10. The apparatus according to claim1,
wherein the connection sessPon type conprises a
nobi |l e i nternet protocol session and/or a general
packet radi o service 155e$ ll% 11. The apparat us
according to claiml1, whérein said at |east two
different nobility protocols are general packet radio
service and nobile Internet protocol. 20 12. The

L. appgdr RS diWG Y €15 m 11, wherein the .
apparatpis ttsi repnfriiguredc fionsent, td iy tther prlogedurtey of
of a cr eatisgﬁ%ocpactket data protocol context, nobile

COTRETdt Privtodol “Pardneters to the termnal . 25 13.
The: appariatitsy accior dionf tgumddim kxowinky e reagaiabtion
nobi |l e I nternet. pr IOCOA paranmeters contain at | east

SeHHEL Bt R %otr?er‘%\]g"g " Itternet protocol address, a hone
agent dogicialt inamaur(iINAT)gn Gind: :mar! nobidss daitadran et

rotocol 30 securit raneter. 1 T )

P& Lt ol n‘@lf?% eai‘fﬁr}llrl%)gtv\h%l} eTh ¢ ucgi? ni_g(bﬁ% | P@éﬁ#zarln'et

pr ofrogol i i egistambd o, v generabn Papketd radireserdd ce

. I (N i st ' .
o fRROto o i SBPs S TR

. préEsOs i N tithe !k mmilds 1 whes eamoGRRS one of the at least

two mobility protocols.

2. Therapparatus according to claim 1, -further comprising
an identifying unit configured to identify the connection

session based on the associated parameter.

3. “The apparatus according to claim 1, wherein the

connection session comprises a mebility session.

4. The apparatus according'to claim 1, further comprising
an including unit configured to include the associated.

parameter into a transport protocol message.

5. 'The apparatus according to claim 4, wherein the
tfansport protbcol is a packet data protocol (PDP), and the
transport protecol message is & packet data protocol

context accept message.

6. The apparatus according to claim 1, further comprising
means for including the associated parameter in a specific

message.
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parameter contain a general packet radio [

access point, name to be usedpover generalsggngs
radio service. 5 16._ The apparatus .according to
claim15, - wherein the gepgral packet radio service
access point name is sent~as the home address network
access identifier (HA NAl). 10 17. An apparatus

c ri_sing: URRQY A 4 j t [ LIS U0

‘- pl u‘realaiptp)%%gft%ésgnnec_tritdolgggs(l;,t?sicolﬁacj}mf agg_mgézioarlor\s;i dj L 2

spedin e coTsdag QT FAOVIAE AT o KoL o 16 WS
gateway; and 15a receiver configured to receive a
parameter which is associated wth the gateway

8. whereiaprde apparetusling donfFgiied 1 d"}?ee%eej?r%/ethe

rssd Otre@tﬁé)]?m{eeé@%e@oxﬁé’rﬁﬂ@s of @dsépastidewtibbetity
‘Protocol’s Trom t he gat eway via anpther. one of.the at

ideheasid thwe aobieEEyoprptoehPe, with taqgtegpinat- &
?Egﬁgﬁaus-apfordipg to claim17, further éonprising a

unit con ' '
o e s RS o CDERER 1O SOBNEE Llorising
an indicating unit for indicating the apparatus by a home

address network access identifier.

10. The apparatus according to claim 1, wherein the
connection session type comprises a mobile internet
protocol session and/or a general packet radio service

sessicn.

11. The apparatus according to claim 1, wherein said at
least two different mobility protocols are general packet

radio service and mobile Internet protocol.

12. The apparatus according to claim 11, wherein the
apparatus 1is configured to send, during the procédure of a
creating packet data protocol context, mobile Internet

protocol parameters to the terminal.

13. The apparatus according to claim 12, wherein. said
mobile Internet protocol parameters contain at least one of
a home agent Internet protocol address, a home agent
logical name (NAI}, and an mobile Internet protocol

security parameter.

14  The apparatus according to claim 11, wherein during

mobile Internet protocol registration, general packet radio

service parameters are sent in a registration accept

 message to the terminal.
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25 session type for the connection session;
indicating unit configured to indicate tgg’cﬁgﬁg:nto
t he gateway using the paraneter. 19. The
apPat at us according to clajm 17, wherein fhe 30
connection .session conprises a nmobility session. 20
The apparatus according to claim17, wherein the. .
receiver is configured to receive the paraneter
wi thin a transport protocol nessage. 22 21.. T
15. appar abpsratcsr giceeg rtidnel épwp’é@}“\/ﬁér ei‘”ﬁ‘effﬁém B
parathte%%s %Hnt%ri t%cg%edes_caq RAGCKR! dalsd cpreelacals samesthe
. p prot oc nessage i s _a packet dat.a Rr.oft. | I
pOldﬁnﬂwma1ﬁwdﬁpumﬁﬁgsa@é:gﬁﬂﬁzalﬂﬂﬁ%ﬂﬁmfﬁ¥%§)éﬁ%bgggﬁ
~to claim17, wherein the receiver is adapted to )
- receive the paraneter within a specific NEssage. 10
16. gﬁgcelT?@pam@a:m s cassBnd i@ 40 itaim 2 iTer ei % he
gen éﬁalec%{e@sl%l?f‘gieorcsoémyi@%&b@g%i@wmé SEqTeHNL as
ge: 4.” The apparatus accordin im 17
the Wheiel qudihes parerm et TOHTI sléie%?lfsje%]gi Qﬁ%ﬁl’@nﬁ fier
identifying the 15 connection session with the
gateway. 25. A method for controlling a gateway in a
17. netwaidpa vdierei conprel YEt®Way i s able to support a

| g%g%é%ﬁngcoms&té&@fﬁ@%m@ym;spowea netiodlity of

. connection session types;

‘a providing unit configured to provide a connection

session to a gateway; and

a receiver configured to receive a parameter which is

associated with the gateway,

wherein the apparatus 1s configured to receive
information related to one of at least two mobility
prbtocols from the gateway via another one of the at least

two mobility protocols.

18. The apparatus according to claim 17, further
comprising
~a changing unit configured to change the connection
session type for thé connection session; and
an indicating unit configuredhto indicate the change

to the gateway using the parameter.

19: The apparatus according to claim 17, wherein the

connection. session comprises & mobility,session}

20. The apparatus according to claim 17, wherein the
receiver is configured to receive the parameter within a

transport protccol message.
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20providing a conhecti on session to a termnal;

vi di al ; and
associ ating a paraneter with the connection session
tqthetermnal, and provi ding ‘i nformation
related to one of at Ieasg two nobility protocols to
the term nal via another fie of the 25 at |east two
r2mb| |f| ty protocols. 26. The nmethod according to claim

o1 d ua:#gag_fatg%ngd N dfend id g B0 connestionthe
sessi ot "based on the paraneter. 3027. Th matgodh

trargm@r’gjlpfugs‘ct@c@l al fn 22 el ef Rt HRE anmett | O sedsi on

tra%éggg%$e§ofbég¢”ﬁéégé@@sﬁéOﬁ-paéﬁeigdaﬂ@epﬂﬁtﬁmdl '
iI'ig"to claim25; further conprising including

contdet parewoet ercss@®a transport protocol nessage. 5
29. The method .according to claim28, wherein the -

- transport protocol is a packet data protocol. PQE [
27. anﬂktqé heppa anspor2Cproibed| tAreStayd }2: aw%%]éﬁje{‘ ta%a
recgig%fcg% g?%é@%&.@SCEQEeﬂgésﬁﬁg-pé@aﬁ@tefhﬁiﬂhthOd

: ding claim 25, further conprising including
spethéipanasetge.in a specific message. 31. The nethod
according to claim 30, wherein the specific 'nessage
conpri ses an agent advertisenent negsage, 15. 3 The
23. ggth?;dgggegatjuagécgowanﬁw P8, C\l\ﬁél“eiif t W@%SFEnﬁP%r
\ y e - nt.if Leknicd efyi
Do Ee SR SRe ST BR AL E Che Cerm nal o ouene message:

24, -The apparatus according to claim 17, wherein the
parameter comprises a session identifier identifying the

connection session with the gateway.

© 25. A method for Controlling a gateway in a network,

wherein the gateway is able to support a plurality of
connection session types, the method comprising:
providing a connection session to a terminal; and
associating a parameter with the connection session to
the terminal, and ,
préviding information related'to one of at least two

mobility protocols to the terminal via another one of the

at least +wo mobility protocols.

26. The method according to claim 25, further comprising

identifying a connection session based on the parameter.

27. The method according to claim 25, wherein the

connection session comprises a mokility session.
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20 33. The nethod according to claim25, wherein the
gateway is indicated by a borme address network access
identifier. 34. A nmethod for controlling a
term nal, wherein the terminal is able to support a
plurallty of connection 25 %essi on types, the nethod
conprising: providing a connection session to a
gateway; receiving a paraneter which is associ ated
with the gateway, and receiving information
28. reEaéeﬁetnodnecobrdungeastCﬂa@m3@5nnEPFFP?rpFBWBEbﬁ§ng
m t at ewa her h -
A R t%ﬁs%ﬁf'ﬁggfﬁéOE?%?E‘?F?E%G'
session type for the connection session; and

‘indicating the cha t t t 5
29 pas BirePEr 230 T CAEENGd Asiard ?‘é’;‘%ééﬁggﬁm@ﬁi
trawﬁ@k@tnp&beocoﬂnaetBO@a$é§§|dﬁt@oﬁﬁpﬁ§€§1a (FO5) Ij pypd the
sessi on 37.. The th ceard Cl-Rce34
tr%ﬂ%&@Qtonﬁgoﬁgga essw%isq%e%e%%e%e@gd%?ﬁ ggfransgbrt
cod@@@&O@@be@ﬁSﬁﬁ@@age38. The met hod according to claim
37, wherein the transport protocol is a packet data
protocol, and the 15 transport protocol nessage is a
30 paqk@in@ﬁh@dp@@amndln@ommexﬂaaﬁcé@b fegdhgs, compglsing

~ The nethod accordi.n her, h
NGt 63?%%%%9%%% %ﬁ%#gé¥§%0|ﬂ%?rﬁisgge

31. The method according to claim 30, wherein the specific

‘message comprises an agent advertisement message.

32 . The method according to claim 25, wherein the
parameter comprises a session identifier identifying the

connection session with the terminal.

33. The method according to claim 25, wherein the gateway

is indicated by a home address network access identifier.

34. A method for contrdiling a terminal, wherein the
termlnal is able to support a plurallty of connectlon
SESSlOH types, the method comprlslng
providing a connectlon session to a gateway,
receiving a parameter which is associated with the
gateway, and
_ receiving information related to one of at least two
mobility protocols from the gateway via another cne of the

at least two mobility protocols.

35. The method according to claim 34, further comprising
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20 40. The nethod according to claim39, wherein the
specific nessage conprises an agent adverti senent
nmessage. . 41. The nethod according to claim 34,
“wherein the 25 paraneter conprises a session
i dentifier identifying theZéonnection session with
the gateway. 42. The nethod according to claim 25,
wherei n the connection session type conprises a
nobil e Internet 30 protocol session and/or a genera
packetngiadi ¢hSeradroecgessi gressizs: Upe Agoripwer
r ogr.am enbodi ed, an conput er readabl e nedi um 't hat
CO%b? &t Ed By ﬁugfocessor, is configured to
contricddlcaa igat enkay dimrayenetondrtie tas Yysvaw desiqly the
connection 5 session to a termnal, and associate a
‘er With the connection session to the
term nal, wherein the conputer program-is further

pa

36 SO0 1,90 69 Lp provi de. § OrImLipn g elated o ane of

y protocols to'the termnal via
coranattiem onesofort heordf iate d emstoltiwol tpbid$siyon.
protocols. 44. The conputer program of claim 43,
wherein the programis configured to identify a
37 cormec tricam ek ssiancdiase d- e tdien pi andtereinshe

parameter is received within a transport protocol message.

38. The method accoﬁding to claim'37, wherein the
transport protocol is a packet data protocol, and the
transport protocol message 1s a packet‘data protocol

context accept message.

39. The method according to claim 34, wherein the

parameter is received within a specific message.

40. The method according to claim 39, wherein the specific

message comprises an agent advertisement message.

41. The method according to claim 34, wherein the
parameter comprises a session identifier identifying the

connection session with the gateway.

42. "The method according to claim 25, wherein the
connection session Lype comprises a mobile Internet
protocol session and/or a general packet radio Service

session.



210

15

20

25

30

45. "A systemfor providing nobility to a term na
through at least two different mobility protocols,
conprising: a nobility gateway and a termnal that
share a conmon nobility session; 20wherein said
common nobi l ity session cafh’be updated t hrough any of
the at least two different nobility protocols; and
the gateway is configured to provide informtion
related to one of the at |least two nmobility protocols
43tmZﬁmm%dmpmnmmWHﬂmmﬂmbpm@e%WM%@QWQ%%@
It r ot ocol | t
i PR e T 3 e o eadt v ey
corﬁfx@im@olgﬁtmmw des & mfedraratd drp 30 OG- dehe (CeOriasalion '

rel ated to the .ot I
se55 s tar s gl'loaC(feSS ' éstoyc:l%.rt%t ‘f)la(r%l)éne%%;ﬂ Q»%tgﬁ the

corﬁﬁimramaﬂdng oo tdieal‘uﬂamana%er e| n the common
Eggh{'t e '%%ﬂﬁ?t%@’%&% éﬂ“?g'ﬁ(f%ﬁéﬁfdéd¥¥ﬁﬂyéd to

nti exchanged durin
r@gwﬂﬂdﬁIﬂﬁform&tuﬂhEEiﬁﬂGﬂanG@Kﬂﬁﬁbaﬁo Htmtap,

ein s 0 S [
o o ST SR R 4 RO £ A gt 3 e
at Upgdaiie Tessage loftat lp:oftadelat 10 | east two different
nmobi lity protocols.

44. The computer program of claim 43, wherein the program

- is configured to idehtify a connection session based on the

-parameter.

45. A system for providing meility to a terminal through
at- least two different mobility protocols, comprising:

a mobility gateway and a terminal that share a common
mobility session;

wherein said commen mobility session can be updated
through any of the at least two different mobility
protocols,_and

'~ the gateway is configured to provide 1nformatlon

related to one of the at least two mobility protocols to

the terminal via another one of the at least two mobility

protocols.

46. The system according to claim 45, wherein the one
of the at least two mobility protocoels provides 1nformatlon
to the terminal related to the other mobility protocol(s)

during a registration cr access to a network.



10

15

20

25

30

35

reghge

49. The system according to claim45 [
term nal indicates thatgit supports gargegghﬂnahe
mobi | ity session; by including a conmon nobility
session identifier set to_a 15 default value in the
regi straticon. 50. The sys?gn1according to claim45
g?g[elnlsald at least two different nobility ’
ocol s are general packet radi o servi [
Internet protocol. 20 51. The systen1accgfd?ndtgnblle
47. cr: |e Tg}egnt ﬁﬁmme;ceiwmq nigp gekreial 4 padkstt G ﬂg%e‘%?ﬁ”“coen
! lon in ; 0]
mob L LA b1 T o1 HEST BEL T or ot beol - palameters are
nobSENty | fe8s reat depacketr daxehIBIpH ot HELTY cont ext
accgg%}nessage,tp the termnal-. 52. The system
ace %y to claimb50, where during GPRS registration
“hgbtre freate packet data protocol context procedure,
15. TR e%ﬂ%;e% n%eécggggﬁéolw pal algt €75 @hersent sina3fomnon
g i | Semen ssage to the termnal. 53. The
nobSYSt emsaseondi hdenoi ELarmi 505cWheP i A1SaFaribBrte™® t¢

| nternet protocol _pa r i t )
monh heHuOaERHEY | R eT o R orsr “adar acar 6 o agont

| leakogigal dnamer36ENAbPLlang anckeBPLE«| nt er net pr ot ocol

security parameter. 27 54, ; The system according t
claim 50, wherein dgring mobi |l e I nternet prot COIg °
49'gfgh§tegbpem,agenedahgpaok@ﬂaﬂadﬂérs@P@F@é“p&%&nEFé?%nal
indagaipanthatsat’ SHRLLAL AR 180 Cohnon BBIade @elshgon, by
ral-"="55. & system according to claimb54

incwher eign GPREmpar anktier toomesist ca getrertal” Ydc &L it

service _access _point. n e used ov

. er gener
defﬁ&é%eﬁaﬁgﬁl&ns§&V|5§Qf§P%Jéléﬁ' J al
5Q0. The system according to claim 45, wherein said at
least two different mobility protocols are general packet

radio service and mobile Internet protocol.

51. The system according to claim 50, wherein during
general packet radio service registration 1in a create
packet data‘protocol context prbcedure, mobile Intefnet
protoccl parameters aré sent in a create packet data

protocol'context éccept message to the terminal.

52. The system according to claim 50, where during GPRS
registration in the create packet data protocol context
procedure, mobile Internet protocol parameters are sent in

an agent advertisement message to the terminal.

53. The system according to claim 50, wherein said mebile
Internet protocol parameters cont#inh at least one of a home
agent Internet protocol address, a home agent logical name

(NAI), and an mobile Internet protocol security parameter.
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56. The system according to claim55, wherein the
general packet radi o service access point nane is

~sent as the hone address network acc i e
(HA NAI). _ ess identifier
27

54. The system according to claim 50, wherein during
mobile Tnternet protocol registration, general packet radio

service parameters are sent in a registration accept

message to the terminal.

55. The system according to claim 54, wherein GPRS
parameter contain a general packet radic service Access

point name to be used over general packet radio service.

56. The system according to claim 55, wherein the general
packet radio service access point name 1is sent as the home

address network access identifier (HA NAT) .



