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BACKGROUND [0002] This invention generally relates to interconnected

syst ens wd oosel ess | ocal area networks (W.ANs) and geghlsh/Rliosnet works. I'n
particular, the invention relates to routing packets wthin such systens.
[ 0003] FEROVEEASD mmﬁ%mn%mmswmmqw RRLEgsAodgi wor K 30 and a
wirel ess | ocal aremme RIARIANE | as a subscription
to both a WLAN 22 and a cel lular netdgfﬂﬁ%%gggf such as WLAN 22, are
typical | %%fd to provide high speed data services to hot spot areas.

[ 0004] Tﬁ@ AN 22 has a W.AN acBASEGROUND(W.AN- AP) 24 so that the
subscri ber 20 can access the WLAN 22 and a W.LAN access router (WAN AR) 26
for rout [99§2hackiis vertiergererally ralated te antkregnideted Al #tbima 2f wirelesd he | nt er net
28. [0005]. The cellular network 30 has a radi o access network 32 so that
the subketliayes nepgoda (WhAde and dellubserimabrdekS Un particalagahb tveft&or € net wor k
34. The . cellular core network 34 has a cellular gateway router .30 for
routing Irkatketesroutivgpmketsnrithiandch eanémyg t he cel | ul ar system 30. The
cellular core network 34 is also connected to the Internet 28. [0006] For

t he subsi®D8ler Egwed istd bingdified illbhash & ¥dlkear AddRoSUBS Ghitber 20 either
utilizes the cellular system 30 or the W.AN 22. If the subscriber 20 is in

- the cel | wiralesslpedl@peadfetantk (VOLAM) 23 A sub@riPld Bes 2 sRIPNSEL] ber 20 makes

a
both 2 WLAN 22 and a cellular network 30, WLANS, such as WLAN 22, are

typically used to provide high speed data services to hot spot areas.
[0004] The WLAN 22 has a WLAN access point (WLAN-AP) 24 so that the
subscriber 20 can access the WLAN 22 and aWLAN access router (WLAN-AR) 26
for routing packets coming into and leaving the WLAN 22, via the Internet 28.
[0005]  The cellular network 30 has a radio access network 32 so that the
subscriber 20 can access the network 30 and a cellular core network 34. The
cellular core network 84 has a cellular gateway router 80 for routing packets
coming into and leaving the cellular systeﬁl 30. The cellular core network 34 is
~ also connected to the Internet 28.
| [0006] Tor the subscriber 20 to utilize a wireless service, the subscriber 20
| either utilizes the cellular systém 30 or the WLAN 22. Ifthe subscxiibér 20isin
.the cellular system 30 and‘not within the WLAN 22, the subscriber 20 makes a
wireless connection to the cellular access network 82. Packets are transferred
7 between_the cellular access network 32 and the cellular core network 34. The

cellular gateway router 36 transfors packets between the cellular core network 84
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Wi rel ess connection to the cellul ar access network 32. ﬁkets ar,
transferred between the cellul ar access network 32 andg)?l 8"?8??@8? core
network 34. The «cellular gateway router 36 transfers packets between the

cel l ul anys@@pet work 34 -1 27 Novenber 2006 WO 031!&911%33'1,1]5432CT/ US03/ 16406
and the Internet 28. The packets are routed through the ITnternet 28 to a

desi r ed anfA SREINtSUEIRR TR pdatd 48508 BREYET the LRBALEE o to 4 Agirsybscri ber 20 is
within the WLAN 22, the subscriber 20 is considered to be roamng with

respect phe tsHeh ££4 hekiAhtiBEkMQEK 80. The subscriber 20 nakes a wirel ess
connection to the WAN AP 24. Packets are transferred between the WAN AP

22 and (00" nt b B Beer R 20 ol e WO 2, e R 2B net 28
net vor k Rt R Gt el AR SR 5 PR Bt hor 20 10t e
ot i ng 2 anee? eiseis Bpacthoh s R AMEARS HtReh vre bR AR ng T
s ror o s S PENRP 44 IBR T el ot e AR AR T st oS the
D of t RekB biret oV IARE o2 Sl ohE SeBet e "t nekelt SRFUIFA 30, [ 0008]
Ui’ pr Bhieuh BieTenst 21 oliem R HESADM ber | nfor o the cel | ul ar gat eaay

[0008] When a subscriber 20 moves from the cellular network 30 into the
WLAN 22, sending packets from the subscriber 20 to the desiréd node 38 via the
WLAN 22 can be perforrlned using standard IP-packet routing tools. The desired
node 38 has not moved. However, sending IP-packets from the desired node 38 to
the subscriber 20 via the WLAN 22 is more problematic, Ifthe subscriber 20 has
a static IP address, the network ID of the subscriber’s IP address is still the same
as the network ID of.' the IP address of the router 36 of the ceﬂular network 30.
[0009] Mobile IP versions 4 (MobileIPv4) and 6 (MobileIPv6) provide solutions
to this problem. In MobileIPv4, the subscriber informs the cellular gateway
router of its new location. These additional functions of the cellular gateway
router and the WLAN-AR are referred to as Home Agent and Foreign Agent
functions. When the cellular gateway router 36 receives the subscriber’s packets
from the desired node 38, the router 36 forwards them to the WLAN-AR 26. The
WLAN-AR 26 sends the packets to the IP address of the subscriber 20'usif1g layer.

- 2 address mapping procedures, such as ARP.
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router of its new |ocation. These additional functions 8& he geg | ar
gateway router and the WAN-AR are referred to as Hone B@H?m Tt Opgrei gn
Agent functions. When the cellular gateway router 36 receives the

subscri kajizmopackets fromthe desired node 38, the ﬁﬂﬂhﬁﬁﬂé forwards them
to the WLAN- AR 26. The W.AN-AR 26 sends the packets to the I'P address of

t he subsoodiber A28-awbhdigwith)this apdraadhlietimt pagpinoriginatiegifromsthesuch as ARP.
-2 27 Novenber 2006 WO 03/103311 PCTI US03/ 16406 [00010] A drawback with

thi s appupeiet 20 diad tHReEGHEhs WILAN) PP aiel dgvikiiyotthecellnldraetwdikr 20 goi ng
t hrough the WLAN 22 are not visible to the cellular network 30 or router

36. Anot308k r6litBMB6.CXndhb draibbclaRRh 8iRie App@atinR thoglceasediohdagi ng  on the
cellular gateway router 36, due to the routing of all the subscriber's

et e E e e e ot ar 55 Gf the. GeeTed mege 38, The |
cubscr AR BRE ARG D Ned o, The 1P packets fromthe destinalion node 33

aat eway PSHHE T AR Yo e ARl i PRSI bk it
this appy egr‘s?agrlrlgéfte%gg %;lncPﬁl%k L% rﬁoﬁg?%ﬁeﬁf%g%@hagﬂff(ﬂ&aqn{ant he subscri ber

arg not g9| ] e celfura N SOone cases, it is
' t the | t, Vi.Si | byl k
50 one 2Pusieh tpe Rk CREATTSS s Ead Binatisie: 2R Aianbfp, ARETH! &7 netvOrk

packets from the destination node 38 are now routed directly to the subscriber 20

bypassing the cellular gateway router 36 and using standard IP routfing
protocols, A drawback with this approach is that packets originating from and
going to the subscriber are not visible to the cellular network.

- [00012] In some cases, it is undesirable that the IP packets are not visible to
the celtular network 80. One reason is the security protocols of the cellular
system 30 are circumvented. Additionally, certaiﬁ services of the cellular system
30 can not be utilized, such as access to the cellular networl’s packetl services.
[00013] To allow all of the subscriber packeté to be vigible to the cellular
network 80, reverse ahdlor forward tunneling can be used. Asshownin Figure 2,

| _in reverse tunneling, the packets from the subscriber 20 in the WLAN 22 are
routed through both the WLAN 22 and thel cellular network 30. Packets are
transferred between the routers (cellular gateway router 36 and WLAN-AR 26)
via an IP network 29.. Reverse tunneling is supported by Mobile IPv4 and it

- allows all of the packets to be visible to the cellular network 30.
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system 30 are circunvented. Additionally, certain servié? of %he | 1 ular
system 30 can not be utilized, such as access to the c rk's
packet services. [00013] To allow all of the subscriber packets to be
visible to the cellular network 30, reverse and/or forward tunneling can
be used. As shown in Figure 2, in reverse tunneling, the packets fromthe
subscri ber 20 in the W.AN 22 are routed through both the WLAN 22 and t he
cel lular._network 30. Packets are transferred between the routers (cellular
gat eway [QM Fop Mahilelijvanboth fowyardyang rereysp twenalivglaregeedrdvter se t unnel i ng
is supported by Mobile |IPv4 and it allows all of the packets to be visible
to the @akedihgpagketsusisiblesn. the gelbdameaiwnties0. 20 6@ wafdoome]ingdhe Mobi | el Pv6,
both forward and reverse tunneling are needed to nake the packets visible
to the ®eriets ate slrerowed tigough both thevsHulat nefmobk Band the Wpalsiet s are al so
routed through both the cellular network 30 and the W.AN 22. [00015] By
rout i ng [GHO15} hBypaetias all themeckgits threughathk wblhdagmtewsronerBerthds, t he

cel lular system 30 can naintain security and provide cellular network based
packet sehicestan 30vensuiistain bemuri2p andeovitdh eslldacateck Fast AN 22, To
illustrate, the cellular gateway router 36 may send packets to a

scr eeni- pgeked vetviges g the esvbsdriber 8¢ eréd ywieir paged .in ONEAN agb@sk to both

t hese approaches is that the loading on the cellular gateway router is

i ncr eas dthistraf) 00H®6] celinlare Gatsvayhaotnieut i389 nody t f@d Cglabliskalr tgad eway rout er
36, selective reverse tunneling may be used. In selective reverse

t unnel i sgeerpagkehsoraigecageint ferseciBl @Rlposed. Orerh@Badkhto (agthetkes h the cel [ ul ar
network 30 and the WLAN 22 or only

approaches is that the loading on the cellular gateway router is increased.

[00016] To reduce the routing on the cellular gateway router 36, selective

reverse tunneling may be used. In selective reverse tunneling, packets are either

selectively routed through both the cellular network 30 andithe WLAN 22 or only

- through the WLAN 22, on a packet by packet basis. Such packet by packet
routing is undesirable, since it increases the processing load. Furthermore, such
packet level granularity may not be needed for most applications.

[00017]  Accordingly, it is desirable to have alternate approaches to cellular

network and WLAN routing.

-[00018] SUMMARY

In accordance with one aspect of the present invention, there is
_ proﬁded a method for t'ransferring packets for at least one subscriber sﬁbscribed
to both a ce]lular network and a wireless local area network (WLAN), the
method cbmprising when the subscriber is m the WLAN: providing flows
_comprising packets; for each flow, determin‘;n.g whether that flow ié to be routed

directly through the WLAN or through both the WLAN and cellular ﬁetwork;
, . A




t hrough the WLAN 22, on a packet by packet basis. Such cket ket
routing is undesirable, since it increases the processi EgNOB%g‘%Z%Sg
Furthernore, such packet |level granularity nay not be needed for nopst
applications. [00017] Accordingly, it is desirable to have alternate
approaches to cellular network and WLAN routing. [00018] SUWMARY In
accordance with one aspect of the present invention, there is provided a
met hod for, transferring packets for at |east one subscriber subscribed to
both a @l slegtivelat taytike appshallow's epaskets| basad ar dhatndowisr ROWMEAN) , t he

met hod conprising when the subscriber is in the WLAN: providing flows
conpri siqﬁibe%l&tﬂ@@fls; for each flow, determ ning whether that flowis to be
routed directly through the WLAN or through both the WLAN and cel | ul ar
network; -4 27 InNgwerdsaee sdtheancalet sspéat of theeprpsant mbvengorabhreflsow s packet s
based on that flow s routing determ nation. |In accordance with another
aspect erovides pewbsenter icapabls ofoweratingrie ai sllulpr nstiwdekl and awhsdess ber capabl e of
operating in a cellular network and a wireless |ocal area network (WAN),
" the subdexnl bma natworkc OMEAYYrtbd dubsquibef anit ehfipaed ¢omprfomh Beepsf or packets of
a first group of selected flows, transferring those packets using direct
del i ver gompriging:ofor padiett of af firat gempnd gletd Miwss etesfeating lioss,

transferring those packets using encapsul ated delivery. In accordance with
yet anotpheéctsasierdirat déiversp nad éntpaclrvedfial sathnd igh@fpeof selected flows,

transferring those packets using encapsulated delivery.

In accordance with yet another aspect of the present invention, there
is provided a subscriber capable of operating in a cellular network and a
wireless local area network (WLAN), the subscriber unit configured to perform
steps comprising: for packets of a first group of selected flows, transferring those
packets via the cellular network by inserting into a header of those packets
routing information to a specified node in the cellular network; and for packets
of a second group of selected flows, transferring those packets without routing
through the cellular network.

In accordance with a further aspect of the present invention, there is
provided a method for‘routing packets for at least one subscriber subscribed to
.both a cellular network and a wireless local area network (WLAN), the method
comprising: determining a traffic loading for the cellular network; based on the
traffic loading, determiningltypes of flows for direct routipg through the WLAN,
wherein as the traffic loading increases, the types of directly routed.flows
increases; for packets of the subscriber for directly routed flows, routing those

packets direcﬂy through the WLAN; and for packets of the subscriber for non-
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is provided a subscriber capable of operating in a cell ne rk and a
wireless | ocal area network (W.AN), the subscriber uni t%ﬁ%’?‘@@]‘?\,}g&k}?o
perform steps conprising: for packets of a first group of selected flows,
transferring those packets via the cellular network by inserting into a
header of those packets routing information to a specified node in the
cellular network; and for packets of a second group of selected flows,
transfe%&g t hose packets wi thout routing through the cellular network.
In acco Yerahitechilaws, gpwing these agketss thrpreshptheseRular morrk and there is
provi ded. a_nethod for routing packets for at |east one subscriber

subscri BB#™e\N-pot h a cellular network and a wirel ess |ocal area network
(WLAN), the nmethod conprising: determning a traffic |oading for the

cel I ul ar net wollk 2cigedsage ghtht anotharragpéat of thyapticssyt ideeniomi theregist ypes of fl ows
for direct routing through the WLAN, wherein as the traffic |oading

i ncr eas@sovidedea wirpless lotaldireapetivprk acceedroteo WWLANAREasdigurefidp packet s of

t he subscriber for directly routed flows, routing those packets directly

t hr ough PeHfernV\EiERS campribiog: pretikein afflowhfer subdererileer tHeosubsaiber 4a 27 Novenber
2006 directly routed flows, routing those packets through the cellul ar

net wor k sabedribdvieto\nbibing callnlaametvath noé a witdiesa oslheea aspedd (WIEANhe present
invention, there is provided a wireless |ocal area network access router

( WLAN- ARptecroinfingy whethet alirepie of encapstileted dsdivpryi B he floagissdairkdg a flow for a
subscri ber, the subscriber subscribed to both a cellular network and a

Wi r el esbasedoalthatypa ofifibwiand sMEkANY the flow direct or encapsulated delivery

based on the direct or encapsulated delivery determination.

In accordance with yet another aspect of the present invention, there
is provided a communication system comprising: a cellular network comprising
a cellular gateway router; a wireless local area network (WLAN) comprising a
‘WLAN access router (WLAN-AR); and wherein routing each packet either via
the WLAN-AR and not the cellular gateway router or the cellular gateway

router and WLAN-AR based on the flow of that packet.




determ ni ng whet her direct or encapsul ated delivery for ,}&e flow.,j § desired
based on the type of flow and assigning the flow direct’/ DPVEREEFUP at ed
delivery based on the direct or encapsul ated delivery determination. In
accordance with yet another aspect of the present invention, there is
provi ded a communi cation system conprising: a cellular network conprising

a cellular gateway router; a wireless |ocal area network (W.AN) conpri sing
a WLAN access router (W.AN-AR); and wherein routing each packet either via
the MLAN AR and not the cellular gateway router or the cellul ar gateway
router and W.AN- AR based on the flow of that packet. -4b 27 Novenber 2006

[ 000201 [¥BF DESCRI PTIEBESDEIGRIBRIMONGT THE DRAVING ®) gure 1 is an
illustration of a cellular network and a WLAN. [000221 Figure 2 is an

i || ust r 4890841 offiguae &issan Mnetrtomed pdeliulmnedtivod afdCO@2AN. Fi gure 3 is an
illustration of selective reverse tunneling on a flow basis. [000241

Fi gure 400022k fligyne & fircant illotratising tévessefand\erivase thrmelver. se t unnel i ng usi ng
direct and encapsul ated delivery. [000251 Figure 5 is a flow chart of

sel ect i @0RlowFimsedisreiBusetibo nfweldtiv feyersatdinelhgronutflonthasiaf or mati on to
packet headers. [000261 Figure 6 is an illustration of routing to a secret
agent ud000g4] i Migwerd il aflev clowt iftglecth @R 7HasBERALisERuRESLRIFRE ON OF THE
PREFERRED EMBODI MENT (S) [000281 Figure 3 is an enbodi nent of fl ow based

r ever se directrreliencaps@ated delicany.

[00025] Figure 5 is a flow chart of selective flow-based reverse tunneling by
adding routing information to packet headers.
[00026] Figure 6 is an illustration of routing to a secret agent using

mtermediate routing.

[00027] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
[00028]  Figure 3 is an embodiment of flow-based reverse tunneling. On a flow
by flow basis, packets are selectively either routed directly through the WLAN 22
to the subscriber 20 or through the cellular network 30 to the WLAN 22 to the
subscriber 20 as shown in Figure 3. A flow of packets is defined by a 5-tuple.
The 5-tuple is a source IP address, a destination IP address, a source port, a
destination port and a transport protocol type. An alternate manner of
cha;acterizing a flow uses a 3-tuple. The 3-tuple has a Flow-label, a source IP

address and a destination IP address. Each low is typically a distinet session,




by flow basis, packets are selectively either routed di I hr h the
WLAN 22 to the subscriber 20 or through the cellular néfﬁ??’%“g@ﬁﬁgt he

WLAN 22 to the subscriber 20 as shown in Figure 3. A flow of packets is

def i nedwayosaosi upl e. The 5-tuple is a source | P adqigusosRafdest i nation IP
address, a source port, a destination port and a transport protocol type.

An al t er madhe apennidstinef TCIMER aedstin, ZITHE Bowk QMAIEEMIB 3ret URE Lo The 3-tupl e
has a Flow | abel, a source IP address and a destination |P address. Each

| ow i s t ifferamitiaye heteliesi yility S£6:51i06(QOY) tRdatNONEIRGEP QR WO 03/ 103311
PCT/ US03/ 16406 such as a distinct TCP/IP session. The flows traditionally

ar e used[(0029]di Thieb@irhicato? thE Wi @UadrkYshndf Vi SustfiFdy 34 eat ment
between flows. [00029] The operator of rt he c%l ul éar&#gtmrké%o and/ or the

subscri bsteRBineg@hihMoRs sred b6 Ryt PV 1 ! e cellular
network 30 or directly to the \}\ILAN 22. @%%ﬁ“ﬁé’%?@oﬁﬁgﬁg hi s

L, ATt O B IR,

deci de to have all flows associ ated W | Yent di rectly
Ui ouah MOmIN 3 S AL GRS SR LRSS TS
e o kAR kel AR ML 28 Sk (S R P e
Col 1 SRR bR Rp P SRl et G b 7o s "
routed djregtly, Eﬁﬂéﬁ%&@& %FAN 22. This flow transfer may be based
[00030] Alternately, the flow routing determination may be based on the
cellular network traffic. If the cellular network 30 has a low loading all of the
trafﬁc is routed via the cellular network 30. As traffic increases, specific types of
flows are routed directly through the WLAN 22. This flow transfer may be based
on several priority levels. To illustrate, the loading on the cellular network 30
increases from a low loading to a moderate loading. At the moderate loading, a
first set of flow types, such as instant messaging, are routed divectly through the
WLAN 22. At a high loading, a first set, such as instant messaging, and a second
set, such as Internet browsing, are routed through the WLAN 22.
[00031] One approach to selectively direct the flows from the subscriber 20 to
desired node 38 uses direct delivery and encapsulated delivery styles as shown in
Figure 4. In dirvect delivery, the packets associated with a flow are sent directly
through the WLAN 22. In encapsulated delivery, the packets associated with the

flow are reverse tunneled, sent through the cellular system 30 and WLAN 22. An
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on several priority levels. To illustrate, the |oadin he cel | ul ar
net wor k 30 lOi ncreages froma low |l oading to a m)deratg g‘ggﬂf’ l?er&pblﬁ he
noderate |oading, a first set of flow types, such as instant nessagi ng,
are routmslosdpssect |y through the WAN 22. At a high 1 Radkpthed first set,
such as instant nmessaging, and a second set, such as Internet browsing,

are rout exrcaprubaiethpadiet sticapsdgtes fHQAAEE hi¥iag WINOasinkhis@hfhi vel y direct

the flows fromthe subscriber 20 to desired node 38 uses direct delivery

and encapyith aktd tiéirinetion ot btngAshreligihd Rellihs Wevdhle 00 diect delivery,
t he packets associated with a flow are sent directly through the WAN 22.

| n encapsbirabant Wedricupdlatidp PaGkBhSoveRRaqiiatafdM i fdi@w are reverse
tunnel ed, sent through the cellular system 30 andimwgﬁp%g?nesﬁg -6 27

Novenber sAB&@fibeNEd Octb 1R3I3Adw, RERLLFOR %péﬂép%ﬁﬁeﬁs&émé‘gq? Qe?%lré‘?%t encapsul at es

t he packet having WLAN routing information extr n ion for

routing tstepoidgAfieh feotdthd tibndfhe MBL 45 Lk PO Qﬁ& K.t ncapsul ation is
the extra overhead involved. At the ti naeret eusg{&%ysq%%ﬁ%%erd%fgve&ts up a flow,
ei ther digwettepuzencapsul ated delivery is selected, step 40. After '
registration, the flow s packets are sent using the selected delivery

dor i ned ThCrRe ARGRTT pRURCl o TR SAREL hiadbh 3h S90S 8RE0 <o be rout od
B SO ol I BB e g B e
step 44, il b6 RRAGKSoge? %ro%e(x)-gy.s As shown in the flow chart of Figure 5, after
determining if reverse tunneling is to be performed, step 44, the packets of flows
to be reversed tunneled are routed via the intermediate cellular gateway router
36 of the cellular network 30 by adding the routing information to the header,
step 46. Packets not to be reverse tunneled are routed normally, such as using
the standard route optimization of MobileIPv6.
[00033] Alternately, in addition to selectively routing reverse tunneled packets
- through the cellular gateway router 36, this technique may be extended to add
other intermediate nodes, such as a security agent 48 of the cellular system 30,
To illustrate as shown in Figure 6, the packets of certain flows may be routed

- through the security agent 48 of the cellular network 30.
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to be reversed tunneled are routed via the internedi ate ﬁllul r %emay
router 36 of the cellular network 30 by adding the roulzf QV?YP.?% ion to
t he header, step 46. Packets not to be reverse tunneled are routed

nor mal | wo ®ueR1As using the standard route optim zatd-@Ris@ficdgbi | el Pv6.
[00033] Alternately, in addition to selectively routing reverse tunnel ed
packets through the cellular g&laNEy router 36, this techni que nay be
extended to add other internedi ate nodes, such as a security agent 48 of

t he cel Wharis shshedis30. To illustrate as shown in Figure 6, the packets of
certain flows may be routed through the security agent 48 of the cellular

network 30. 1.7 2°A hWexBsher 2808rrin® Ridkdid 3Bl bt REEE Une Fubbdder CLAI M5 What
is clained is: 1. A nethod for transferring packets for at |east one

subscri l@,ﬁhscri%la@&mdtﬁﬁ@euﬂmhﬁ%&aﬁ&blw&@éssu&bﬂﬁééﬂn@%rle%vmm,ess |l ocal area
network (W.AN), the nmethod conprising when the subscriber is in the WAN:

provi di mﬁeﬁlgm&mﬁfsi@mnaﬁ@&%&mmgir@ﬂﬁwaANw, det er mi ni ng whet her that

flowis to be routed directly through the WLAN or through both .the W.AN

and cel | ul ar f%‘?ﬂd&!@g‘ﬂ' thoraflkechidgl y routing each flow s packets based on
that flow s ]?o_ut-l ng Qﬁeﬁnﬁngﬁlﬁo{ 2. The nethod of claim 1 wherein the
sel ective F Ot 163 8h 'PRowh %[age%fm m’xether that flow is to be routed directly

through the WLAN or through both the WLAN and cellular network; and

selectively routing each flow’s packets based on that flow’s routing

determination.

2. The method of claim 1 wherein the selective routing is performed by
 direct delivery if the packet is to be routed direetly through the WLAN and by
encapsulated delivery if the packet is to be routed through the WLAN and

"~ cellular network.

3. The method of claim 1 wherein the selective routing is performed by
adding a cellular gateway router of the cellular network to routing information of

& header of each flow’s packet to be routed through the WLAN and cellular

network.
4, The method of claim 1 wherein the routing determination is based

- on cellular network traffic.




direct delivery if the packet is to be routed directly ou t AN and
by encapsul ated delivery if the packet is to be rout edi?ﬁ%‘%@hlﬁerpﬁg WLAN

and cellular network. 3. The nethod of claim 1l wherein the selective

routi ngweodpesshipr red by adding a cellular gateway r?,lé tRisoHeadshe cel lul ar
network to routing informati on of a header of each flow s packet to be

routed throu@h tHBharhéiNodntkigied | whatein Badhvivikis adiistieesddBlohod of claim 1
wherein the routing determ nation is based on cellular network traffic. -8
27 Novenber 2006 WD 03/103311 PCT/ US03/16406 5. The nethod of claim1
wherein each flowis a distinct session. 6. The nethod of claim5 wherein

each flow iséa diTid method GP/clfim 56fEr6A- eabh fibhCis PR O cpl@ m 1 wherein
each flow differentiates between quality of service treatnent. 8. A

subscri heksiempabl e of operating in a cellular network and a wreless |ocal
area network (WLAN), the subscriber unit configured toperform steps

comprisi ng: or kim0t Aslh S hLARTIONUAELE gae‘eL. Wreck! ansferring

t hose packets using direct delivery; 4 second group of

sel ect edyfaligy\6t selidNelRmbhi]d t hose packets

8. A subscriber capable of operating in a cellular network and a
wireless local avea network (WLAN), the subscriber unit configured-to.perform
steps comprising: |

for packets of a first group of selected flows, transferring those packets
using direct delivery; and

for packets of a second group of selected flows, transferring those packets

using encapsulated delivery.

9. The subscriber of claim 8 wherein the first group is routed via the

WLAN and the second group is routed via the cellular network.

10.  The subscriber of claim 8 wherein each flow is a distinet session.

)

11.  The subscriber of claim 10 wherein each flow is a distinct TCP/IP

session.




usi ng encapsul ated delivery. 9. The subscriber of clai erei e first
group is routed via the W.AN and the second group is %ﬁ{\@%ﬂyﬁ%{%hg

cellular network. 10. The subscriber of claim8 wherein each flowis a

di stinctweesses@n. 11. The subscriber of claim 10 wheggimeoaek flowis a
distinct TCP/IP session. -9 27 Novenber 2006 WO 03/103311 PCT/ US03/ 16406
12. The subscltd.befhetulsktzbenodclaire B eileran eschifloavditbdcharRBbiidas bet ween
quality of service treatnment. 13. A subscriber capable of operating in a
cel | ul ar anelitwof kertivd teeatmentel ess | ocal area network (W.AN), the subscri ber
unit configured to perform steps conprising: for packets of a first group
of selected flows, transferring those packets via the cellular network by
inserting into a header of those packets routing information to a

speci fi ed nodes. i NAt dibseéiek Wapsble OF WREKiting N J@&hﬁ%ﬁh@%ﬂ?f @ gecond group
of selected flows, transferring those packets wthout routing through the

cel | ul ar wixelds®ldeal dbda ndikRrR WEAN) RBE oBfscRb .dﬂig'&gﬁgﬁ{eﬁitgﬁgﬁgrh flowis a

di stinct session. 15. The subscriber of claim1 ererf each flowis a
di sti nct stbpPédnlprish@ssi on. 16. The subscriber. of claim 13 wherein each flow
differenti ates between

for packets of a first group of selected flows, transferring those packets via

the cellular network by inserting into a header of those packets routing
information to a specified node in the cellular network; and
for packets of a second group of selected flows, transferring those packets

without routing through the cellular network.
14.  The subscriber of claim 13 wherein each flow is a distinct session.

15.  The subscriber of claim 14 wherein each flow is a distinet TOP/TP

.session,

16.  The subscriber of claim 13 wherein each flow differentiates between

_quality of service treatment.

17. A method for routing packets for at least one subscriber subseribed
to both a cellular network and a wireless local area network (WLAN), the method

_comprising:

10-




quality of service treatnent. 17. A nethod for routing ets faqr at |east
one subscri ber subscribed to both a cellular network aﬁﬁﬁév Pgﬂggg | ocal
area network (WLAN), the nethod conprising: -10 27 Novenber 2006 WO

03/ 1033 }p zhds¥503/ 16406 determning a traffic | oadi ngdhRh; fﬁh@ cel lul ar
networ k; based on the traffic |oading, determning types o{ ? ows for

di rect routi ngeterthindugyh trafiiic ddihg forthe ellmlasndibekt r af fi c | oadi ng i ncreases,
the types of directly routed flows increases; for packets of the

subscri ber f obastiloadhé yrafflbsting, ldestsminiontipae of MRS PEKL st Fect |y
t hrough the WLAN, and for packets of the subscriber for non-directly routed

flows, rdhrough thiBIAN, mdwkeh as tHertfusadlohdigg GRkéddba Ehd S hIYF Kir t he W.AN.
18. The method of claim 17 further conprising classifying the” determ ned

traffic lroakddigwshaeguesority |evels and the directly routed flow
determ nation is based on the classified priority |level of the determ ned

traffic | oadRgackhfhofhoiub@hasiol ARl ARAALASIIRLK,BERESSAAN! e (VLAN: AR

configured to performsteps conprising: registéring-a ra

subscri befirecilyishroaIssHe WEANSHR$Cr i bed to both a cellular network and a’
wirel ess | ocal area network (W.AN);

for packets of the subscriber for non-directly routed flows, routing those

packets through the cellular network and the WLAN.

18. The method of claim 17 further comprising classifying the
determined traffic loading into priority levels and the directly routed flow

determination is based on the classified priority level of the determined iraffic

loading.

19. A wireless loeal area network access router (WLAN-AR) configured
to perform steps comprising:

registering a flow for a subscriber, the subscriber subscribed to both a
cellular network and a wireless local area network (WLAN);

determining whether direct or encapsulated delivery for the flow is desired

based on the type of flow; and

assigning the flow direct or encapsulated delivery based on the direct or

- encapsulated delivery determination.

-11-




determ ni ng whet her direct or encapsul ated delivery for §§F f|§Ml 8 desired
based on the type of flow, and assigning the flow di rec% v ea{ng)u?at ed
delivery based on the direct or encapsul ated delivery determ nation. -11
27 Novemuessnaf@b WO 03/103311 PCT/ USO3/ 16406 20. A G4/ fsddsl ON system
conprising: a cellular network conprising a cellular gateway router; a
wirel ess | ocaf. arfeeonmanpivation| kiR cooprisingi ng a WLAN access router

(WLAN- AR) ; and a subscri ber subscribed to both the cellular network and
WLAN and t hea csliidscnetiverk congirthingga calluldregatinily, routes; subscri ber transferring
packets of flows; and wherein routing each packet either via the W.AN- AR
and not the gelitddsalocabaieawalwark BVERAN) cothivésingh WILAN agesexwayerr out er and
WLAN- AR based on the flow of that packet. 21. The system of claim 20

wher ei n WaR)vimd the WAAN-AR and the cellular gateway router is by
adding the cellular gateway router to routing information of a header of

each flow s pagkfkiberdubsditdty Sbidnehe teltllay Rat#Orivirel WILAN st theg vi a the
W.AN-AR and the cellular gateway router is by adding the cellular gateway
router tQmkQitel Pekiding P EHBEWLAN, the fibBaAe traRbfeBandpddion of ipasket .

and
wherein routing each packet either via the WLAN-AR and not the cellular
gateway router or the cellular gateway router and WLAN-AR based on the flow of

that packet.

21.  The system of claim 20 wherein routing via the WLAN-AR and the
" cellular gateway router is by adding the cellular gateway router to routing

information of a header of each flow’s packet.

22, The system of claim 20 wherein routing via the WLAN-AR and the
cellular gateway router is by adding the cellular gateway router to routing

information of a header of each flow’s packet.
23. The system of claim 20 wherein each flow is a distinct session.

94, The system of claim 28 wherein each flow is a distinct TCP/TP

. gession.
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23. The system of claim 20 wherein each flowis a diStiEi sesEi 0624' The
system of claim 23 wherein each flowis a distinct TCP/ OB - 12 27
Novermber 2006 WD 03/103311 PCT/11S03/ 16406 25. The system of cl aim 20

wher ei nvwapgsnofsiow di fferentiates between quality of pgq¥ifRads’ €at ment. -13

25.  The system of claim 20 wherein each flow differentiates between

quality of service treatment.
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