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[ 0001] Thi syep@isice@bd on cl ains the benefit of United Stat@&852008/051580
Provi si onal Patent Application No. 60/885,982, entitled A METHOD AND
APPARATUS FOR MULTI - LI NK SUPPORT FOR NETWORK BASED MOBI LI TY
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I's known as Mobile Internet Protocol (MP). Another variant is Proxy
Mobile Internet Protocol (PMP). Such nobile protocols are often
enpl oyed with a network domai n BALGKGROUNRs nodes such as access
nodes and L Mobility Anchors (LMA) for exanple that often enpl oy
the nobile protocols in conjunction with a domain protocol to
manage[00A2] r espethe valabeng cdesriptivthirglatthgecboathi to. communications systems, and

morc particularly to cnabling concurrent communications links over multiple access

nodes.

Background

[0003] Communication networks, such as wireless communication networks, broadband
networks, and other suitable networks are utilized in connection with transferring data,
wherein data can include word processing files, streaming video, multimedia files, voice
data, and/or the like. Such networks are often employed with protocols such as Internet
Protocol (IP) for transferring data in accordance with a public network such as the
Internet. An extension of IP protocols relates to mobile devices and is known as Mobile
Internet Protocol (MIP). Another variant is Proxy Mobile Internet Protocol (PMIP).
Such mobile protocols are often employed with a network domain that incfudes nodes
such as access nodes and Local Mobility Anchors (LMA) for example that often employ
the mobile IP protocols in conjunction with a domain protocol to manage the respective
devices within the domain.

[0004] One such domain protocol is referred to as a Network-based Localized Mobility
Management (NETLMM) protacol. In contrast to MIP protocol which is considered a
global mobility management protocol to control IP links as communications devices
change location, NETLMM and PMIP help localize the management of topologically
small device movements, Limiting the reach of the respective protocol responsibilitics is
more preferable to handle local movements since protocol complexities are reduced.

Generally, NETLMM provides for efficient support for mobile nodes communicating
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do not trigger such registrations. Even in this case, however,
2008/ 09182 3veansUSE8 gmd O¥PB gespectively, where such groups may service a mobile devwe

1060. The mobile device 1060 maintains a link with Access Point 2 (AP2) 1070, which
is directly connected to the AN at 1020. In this example, NETLMM protocol schemes
work relatively well since only movement between ANs 1020 and 1030 is triggering
NETLMM device registrations, while movement between APs at 1040 or 1050 under the

same AN 1020 or 1030 do not trigger such registrations. Even in this case, however,
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device has multiple links to a network QoS signaling can be employed to request

resources on a specific link. This QoS reservation process (e.g., the signaling and/or
admission control associated with supporting QoS) ftriggers the creation of a flow
specific route that points to the link over which the reservation was made.

[0009} To the accomplishment of the foregoing and related ends, certain illustrative
aspects are described herein in connection with the following description and the
annexed drawings. These aspects are indicative, however, of but a few of the various
ways in which the principles of the claimed subject matter may be employed and the
claimed subject matter is intended to include all such aspects and their equivalents.
Other advantages and novel features may become apparent from the following detailed

description when considered in conjunction with the drawings.



[0010]FIG 1 is a high level block diagramof a systemthat is
provided to illustrate concurrent nessaging in a conmunications
envi ronmer§g 2o8948dsF1 G 2 is a bl ock diagram of an exappt/@sihedyesss
access systemthat can form concurrent ¢onmmunications |inks
[0012]FIG 3 is a block diagramthat illustrates an alternative
architecture that supports concurrent communi cations |inks.

[0013]FIG 4 is a nesiRYE PESGRIPAPHRKF SHEBRAWHY® nessage

suppor 0014] < 1.ShigH M hagr - :
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exanpl e sedaeeEnpnessessg norcopmuevdatignimesseyest. [ 0016] FIGS. 7 and 8
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regi st I'ons.
concurrent communications links,

[0012] FIG. 3 is a block diagram that illustrates an alternative architecture that supports

concurrent communications links.

[0013] FIG. 4 is a message flow diagram for concurrent message support.

[0014] FIG. 5 is a message flow diagram that illustrates example messages and
registrations.

[0015] FIG. 6 illustrates an example sequence process for ordering messages.

[0016] FIGS. 7 and 8 illustrate example logical modules for processing messages and
registrations.

[0017] FIG. 9 illustrates an example communications apparatus that communicates over

multiple communications links.

[0018] FIG. 10 illustrates a prior art network based mobility management system.
[0019] FIG. 11 illustrates an example communications system.
[0020] F1G. 12 illustrates an example end node.
[0021] FIG. 13 illustrates an example access node.
[0022] FIG. 14 illustrates an example end node communicating with an example access
node.
DETAILED DESCRIPTION
[0023] Systems and methods are provided to facilitate concurrent messaging in

network-based mobility management systems. In an aspect, a communications method
is provided. The method includes establishing a communications link though an access
component with a network domain node and enabling at least one other communications
link through at least one other access component with the network domain node. This
also includes enabling concurrent communications with the network domain node via the
access component or the other access component.

[0024] Furthermore, various aspects are described herein in connection with a terminal.
A terminal can also be called a system, a user device, a subscriber unit, subscriber
station, mobile station, mobile device, remote station, remote terminal, access terminal,

user terminal, user agent, or user equipment. A user device can be a cellular telephone, a



[0017]FIG 9 illustrates an exanpl e comruni cati ons apparatus that
communi cates over nultiple communications |inks. [0018] FIG 10

I 1l ustrat &gp 3pophd19s3 art network based nobility managenpatusiss/&isso
100191FIG 11 illustrates an exanpl e cofmuni cati ons system

[0020]FIG 12 illustrates an exanple end node. 100211FI G 13
Il lustrates an exanpl e access node.  100221FI G._ 14 illustrates an
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an aspect, moddgrwithincatéromsl, etdrddhatscapripvittielkd Dher wisghtadl vibinud best
est abl i shi ng. a_conmuni Lans_ i nk though an access co ent with a
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access CONMMAARKY, - afpR@RA] oHr &-hek B GanyBELRUSsIAS ReFHS dApR gFleRfing PAR/or
herein in connection with a termnal .
engineering techniques to produce software, firmware, hardware, or any combination
thereof to control a computer or computing components to implement various aspects of
the claimed subject matter. The term "article of manufacture” as used herein is intended
to encompass a computer program accessible from any computer-readable device,
carrier, or media. For example, computer readable media can include but are not limited
to magnetic storage devices (e.g., hard disk, floppy disk, magnetic strips...), optical
disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart cards, and flash
memory devices (e.g., card, stick, key drive...). Additionally it should be appreciated
that a carrier wave can be employed to carry computer-readable electronic data such as
those used in transmitting and receiving voice mail or in accessing a network such as a
cellular network. Of course, those skilled in the art will recognize many modifications
may be made to this configuration without departing from the scope or spirit of what is
described herein.

[0026] Referring now to Fig. 1, a system 100 illustrates concurrent messaging
principles in a communications environment. A network or domain 110 includes at least
one domain node 120 that communicates to one or more access components 130, where
the access components can include interface points to the domain such as access nodes,
access routers, base stations, and so forth. A mobile device 140 attempts to establish one
or more concurrent communications links 150 with the domain node 120 via the access
components 130. For instance, the mobile device 140 may attempt to form a first
communications link via a first access component at 130 and after moving to another
location, the mobile device forms a subsequent link such as through a second access
component at 130. As can be appreciated, a plurality of such communications links can
be formed between the mobile device 140, access components 130, and the domain node
120. As illustrated, a policy component 160 provides rules or controls for supporting the
communications links 150. A quality of service (QoS) component 170 which can

include one or more admission control decisions is employed to create flow or
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to create f OYve system 100 include resource reservation protocol (RSVP), local RSVP, next steps
in signaling (NSIS) protocol, and MARC, communications protocol for example.

[06029] It is noted that the terminal or mobile device 140, can be, for instance, a module
such as an SD card, a network card, a wireless network card, a computer (including
laptops, desktops, personal digital assistants PDAs), mobile phones, smart phones, or
any other suitable terminal that can be utilized to access a network. The mobile device
140 accesses the network by way of an access component 130. In one example, a

connection between the mobile device 140 and the access components 130 may be
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[0032] In other aspects, the signaling components (can be associated with the (LMA

210 or the access components 224) employ quality of service (QoS) signaling and/or
admission control decisions to trigger the creation of flow/application specific routes in

the network. For instance, when a mobile device has multiple links to a network QoS



node associated with a wired network or a wireless network. To that
end, access conponent 130 can be, for instance, a router, a swtch,
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descri bed i gpyaoge detail below with respect to Fig. 3. 100321l n other
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Fig. 3, an alternative system 300 illustrates concCurrent )
Up) or may become broken (Link-Down). The QoS triggers represent reservation
requests from a mobile or a network device on behalf of the mobile. For example, the
mobile 330 may request certain type of quality of service to be applied to a given flow,
[0035] Quality of service 1s often represented by a Flow Spec, which is commonly a
collection of primitives related to QoS (c.g., minimum bandwidth, maximum delay
tolerance, and so forth) and a Filter Spec, which is commonly a collection of packet

classification criteria (e.g., source address, destination address, port numbers etc).

[0036] According to an aspect the NetlLMM may react according to the following
example rules or policies:

[0037] On a Link Up trigger the access router (AR) registers the link to the LMA.

[0038] On a Link Down trigger the AR deregisters the link from the LMA.

[0039] When multiple links are concurrently registered for the same mobile at the LMA

310, they are processed as alternative links. The LMA 310 in this case can apply



nmessagi ng flows. Before proceeding, it is noted that the protocols
and rules described with respect to Fig. 3 can also be applied top
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tol erance, and so forth l'ter Spec, which is commonly a

col l ection mﬁOEQﬁkehm@IaSS|flcatlon criteria (e.g., source address,

dest | IR 290" 83810/ B0 Ske UTBRES, ERShafORRLACOLA! A0 0. BRPBEL

the Ne accor ng exanpl e
policies: [d&asidpplicaiohs mky kil benefigksm tdigivadsSss router (AR) registers

the |i o the . ] 0038]. i nk trigge e, AR dere ters
the 11 s s o By sk REGHeR vRert e s O et IR GFRER: THReS:
registered doipohfi cHRBEuIB B MBvdrothPQéMRseRiontda&Yipab&s (PIRESSSE thds
alternative I|nks The LMA 310 in this case can a

I WO
2008/ 091823PHyy PrspeoRhigh gaygepme times be verbose. In th1se:gse¥ a handle can be used to
refer to such reservations e.g., a Service Class ID, reservation 1d, Flow Spec 1d, Filter

Spec Id or other suitable TD negotiated during reservation establishment. In this case, an
entity, e.g., the mobile 330, that wants to move a reservation from link to another sends a
QoS reservation with the appropriate ID to the new AR. The new AR at 320 then
registers the corresponding flow to the LMA. Similar procedure can be followed for the
release of the resources from the old AR for that flow. It is noted that although six
access components are illustrated in the system 300 that more or less than six such
components can be employed.

[0045] Turning to Fig. 4, an example message flow diagram 400 is illustrated. The
message flow diagram 400 represents but one of a plurality of possible messaging
scenarios. In this example, two concurrent links are established but it is to be
appreciated that more than two links can be established with a respective mobile device
410. As shown, the mobile device 410 communicates through access points (AP) 420
and 430 to an LMA 440. A link creation message is sent from the mobile device to APl
at 420. A PMIP request 446 is then transmitted from AP1 420 to the LMA 440. At 450,
a PMIP response is sent from the LMA 440 to AP1 at 420. At 452, a tunne] is created



9 default/optional forwarding policy which may involve sendi ng sone
fl ows over one |link and sonme flows over another |ink

(f 1 ow packed »sRhdikis ng) or the LMA sends a copy of theppiakidogiodissoal |
avail abl e Iinks (X-casting) or other polgcy that is defined.
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reservation | qw Filter. Spec | t her, sui le ID .
nogot | at ed At G AbIRVEPMIR Gurht tsaRrn APT A8 AL “elion R Ruiaria i
e.g., the nofivted 3the thbidle dESIIDO m #hdl BFe himakls Qfe Ere@Ba bitiker the
anot her sends a %)S reservation with the apfro riate 1D to the new

AR The newMR 40 mploARhA pryABE 474G reecteshn e SHBRETF oY GitieH el Rithe
LVA. Si mi | ak pl0fS i m@%“@%x&%abpm%né Rlenfifi& ﬁ%%&ue@{ 466herunne1 436

resources fromthe ol for t I's noted that although
si x access Iun’nmn@ﬁh@ﬂawezdpnﬁfws‘tm@Dédequnstt‘lﬁé system 300 that nore or

less 1 MQTISi X Suﬁ@fe?r?l{épt%rﬁg.t §, aCI%stQ& ﬁgﬂpld%é?z%ﬁ 500 1illustrates example messages

and registrations depicted in Fig. 4. In the diagram 500, dashed lines represent optional
messages that can be provided in various ways. A Mobile 502 creates an initial link 501
with AP2 504. Then, AP2 504 initiates a Sequence Number 508 with a Network
Controller (NC) / Proxy Mobile (PM) 510. It is noted that the NC and PM at 510 may be
collocated or may be independent but communicating processes. AP2 504 uses the
Sequence Number 508 provided by NC/PM 510 to perform a PMIP registration with an
LMA 514, The LMA 514 forms a tunnel now at 520 for the mobile points to AP2 504.
[0048] The Mobile 502 sends link measurement reports at 530 (e.g., SNR reports) to the
NC/PM 5310. The NC/PM 510 makes a decision that AP3 at 540 is a better access point
for the Mobile 502 and sends a command at 534 to the mobile 502 to instruct it to move
to AP3 540. The NC/PM 510 also sends a new Sequence Number 550 to AP3 540. The
mobile 502 creates a link 560 to AP3 540 and the AP3 performs a {PMIP registration
this time with the new Sequence number. A tunnel 570 now points to AP3 540 for that
mobile 502. The Sequence Number can be a number or a timestamp or other
incrementing ID. A PMIP protocol is used as an example implementation of NetLMM,
where NetLMM may be implemented with other message types between an access router
(also called a MAG) and the LMA 514, Another variant of this message exchange is
that instead of PMIP, regular MIP can be used with the NC/PM node 510 providing a



[ 0045] Turning to Fig. 4, an exanple nessage flow diagram 400 is
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numbers can take the form of incremental data, decremented data, or time stamp data for
example. Also, if yet another access point 1s encountered, yet another registration can be
performed along with generation of yet another sequence number.

[0051] At 612, the mobile device employs the respective sequence number when
communicating with a given access point. For instance, if sequence number 1 is
generated when registering to access point 1, then sequence number 1 is employed as
part of the messaging protocol for future communications through access point 1.
Similarly, if sequence number 2 is generated when registering through access point 2,
then sequence number 2 is employed by the mobile device as part of its messaging
protocol for further communications through access point 2. In this manner, message
ordering can be achieved and effects such as node ping-pong are mitigated. As can be
appreciated, more than two nodces can be registered having additional sequence numbers

as may be necessary for the additional access points.
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nunber 2 i s, genglialigd vié/“aeﬁsﬁegg{be%&&k'cl}%g&bﬁnﬂ YR, RERESSHIBRIAND offer §dtEiBes

sequence nunber 2 Is enployed by the e device as part of its
messagi ng pioot owwling e¢cessutcthianl. c bnannthes aspash she memegh rdeive gstrpdions o,
In this manner, .. S order.i n_be achj e n fect C
node ping-p eﬁlﬁfa'é“rq%%nﬁ Iﬁﬁlﬁa{%‘&l&%g Wgtginoﬁeora%g%ee%e?gf %d?“h?}%r %l%t %ﬁll%tgv%g%se
nodes can bssseged ivéthedhdray hetgrodd dirhponnal arslegodfialide riametrsicas desayptive
necessary for the acﬁii ti anal abcces§ gi ntﬁ.. . . .
component. The profile can be emp oﬁ: to ofter services to a roaming access terminal,

for example.



WD 2008/ 091823PCT/ US2008/ 051580 12 [0052] Turning now to Figs. 7 and 8
collectively, systens are provided that relate to sequence ordering

Wi th respeed 2d080dsizer m nal , operator networks, access pegg800hsso
traffic flows therewith. The systens ars represented as a series of

interrelated functional blocks, which can represent functions
i npl enent ed by a processor, software hardware, firmmvare, or an

sui t abl85Bonbi nal$ orevideesddsional] gUE3] Fefaerdriors sadbofimears @ﬁsrr&eﬁlf@remz
a system /G, tﬁ% Rkl ks ﬁhﬁﬁt@%@é@h&%bﬂﬁﬁn %%’S{%ﬁ:c L f&%tﬁlz{t %?ﬂgﬂécg

and nul tipl eScomrini cat i ons e system ica
modul e 710 p‘lumlmyerfemda:smgtemmlrlnecmdeb)r camkmurgsipions bsksf r’bim systamt MO0 knay use

domai n and dul f
The syst om OO Ao TR e 5 obo M FERE THA0T el R R e

across mul tihfoh@at@nFdn mweR1ds finks. NKSwiver,AQBAT HIFGRCE sigralt, te@e dddak)mslon
responses. [0054] Now referr ng to Fi 8, a ?}éﬁtem 800 t

faci | it at eSeERIEUMAsEs: (NEA semils or dime LiLvisie thp}?H%ccgﬁPs(tTW%bﬁgndh

i ncludes a Aregrs&e&mémﬂu&:e (@éghérqrnmew@ﬁtnﬁgd rﬂJiaﬁwased |nl=:t‘§%rlfs?5 praaeelﬁ
froma network domain and ?I cal nodul e 820 for processing t

link resporiBesommaicstjet W@@OO ) serhpgd idemagon gging signabdake I%Gﬁgﬁ@r

comuni cat iyage AGS ﬁ%@%ﬁ%&t&gwguﬁ}%ﬁh@&e{ Pﬁﬁ)%wr}a%t‘é{cgﬁgﬁﬁw%&n@

the link responses rates a co

appar at us Qﬁﬂis totﬁahe sﬁnanbél@() wiay diceisg ] anommadn iferagxaomps:, a;pipgweitassﬁbérourptic
i nst ance, ﬁ@‘ W re ess term ntel ﬁ%}é‘htl onaqu{“%; or, al Ll r nat
communi cat i % Yat'l'§ e%ﬁotggwmﬁg P& SCHIRGI ¢ SE

Communi cat I;ﬂﬁl}?ll@nﬂ@ﬁc};ﬁh@t&s 9062- mmzhwnrchud@smmpmﬁﬁ%aﬁdiﬁysﬁmm Ql(r))%ﬂagway
instructions, for configuring such apparatus with respect to data
and sequenc¥ dRItRILHR %C%Sérlﬁrlfﬁah“‘ééﬁﬁﬂ %r? podes {11 G L @%L%t“’eﬁ’d wireless

therew th) . cofdtlinida@hR!deVicesS SMEHRIGARL AN ARRBAHHRs I9P4-TRIR bﬁ(}'ﬂéd%ga
processor 904 that can execute instructions wthin menory 902 ancUSr

i Nstruct i or¥irglesseicoassl reutermon dichvitionsat Worknunesatioe sysigre rldéPh alspréncludes a
f
' ”St ructi Oggm%%Pof&L&tn[%désol 1%8@1!;(9&%{ J}Qu&?ggg@,]%@%t&%n&&?%é@ﬁ Bﬁ’ar e

a rel at conmmun
| nstructl onpedibe serrecmonfmg:tlansprofl | e associated with one or nore

servic wher e oflle can ociated w

corrpon@ﬂ?sland no 1‘%“%5 VS0 g?(?o(se emetﬁvﬁnpﬁmggﬁﬂgﬂ(gﬁg‘% ‘PﬁBg\%r FFi%e
enpl oyed tQ:oﬁfrf)leﬁlo&?rl\l!Z@e&mbmtﬁ Juppd ngdaciaess pbeeynicotol hdieanmidhednd
aspect, the nenory retains |nstruct| ons for generating.,a profile

associ at ed WWPHFRtGASCTET Atce! 8 ¢ll Gf svhighh aieecanpestssh or ¢t interaRdigle network

associ at ed ygth; eghege, %ﬁ‘éﬁfohdlﬁgnﬂi@@@ﬂﬁt AR 1rpdibg a@%ﬁecﬁ{/@ya In qome
servi ces description conponent he profile can be enpl oyed to offer

servi ces t cengbodgaentnghaceeoss cortrali nde, e.ora Branisl duthentication Dial In User
Service (RADIUS) or Diameter server, supports authentication, authorization, and/or

accounting of end nodes and/or services associated with end nodes. In some
embodiments, mobility support node 1122, e.g., a Mobile IP home agent and/or context
transfer server, supports mobility, e.g., handoff, of end nodes between access nodes, e.g.,
by way of redirection of traffic to/from end nodes and/or transfer of state associated with
end nodes between access nodes. In some embodiments, policy control node 1124, e.g,,
a policy server or Policy Decision Point (PDP), supportts policy authorization for services
or application layer sessions. In some embodiments, application server node 1126, e.g.,
a Session Initiation Protocol server, streaming media server, or other application layer
server, supports session signaling for services available to end nodes and/or provides

services or content available to end nodes.



WD 2008/ 091823PCT/ US2008/ 051580 13 [0057] To provi de additi onal

context for one or nore enbodi ments described herein, Fig. 11 is
provi ded tpgohbkMsisiat e an exanpl e comuni cati on syst empddRQdofied1ss0
conprises a plurality of nodes interconnected by conmuni cations

| i nks. The system 1100 may use Ot hogonal Frequency Division

Mul ti pl exing (OFDM signals to comuni cate infoi mation over wreless

| i nks. [008Never, btdimedipigpetvak neilghblssin network 1060 eravides sitenqomgkvity te
Access ( _ j | r. Tim -V S) It , i

i gnals.  are g kISR s s A P R RO GroRER TR VB of nerwor
| and- based livdt WSAK Netwditdak 11684 tiseommociaditu m&tnediats ystvenk o401 BOc haithe

i nformation usi,ng. Sjgnals, .e.qg,, nessages a on ni catlon
prot ocol s, @98@?5%%% Cﬁ{“éfé—cﬁg‘ﬁgﬂ ?)thﬁséd\oge('sl E)IQ’ ﬁ'ﬁg’ ﬁﬂm%a‘??‘yo#ant‘f'?fks
of the systigrs 1106108y betivRlyemBatescedsalodexampl €18 14sdop@tod 4ssroviding
fiber optic cables, and/or w reless communj cations_techniques. The
syst em 1100°0PReiitet edgodesal 1021164, resnectiveliely ¥409f coresnonime drcest beids
the communi gabiql) SYHtaetl M dmiAYatidh sfstdh ¥ @, bich REcsRERSS 109488is
1114-1118. End nodes 1102-1112 may be, e.g., W reless comunication
devi ces or deprotidnal ssingmdretehe tegbedegy, ramlewirglgssqactastginksy topprovide gicgess.
W rel ess acgess.routers or .base .staki.Qns, i i A

B 560§ ot uaBiRd BT nd) ARPBEuTLAL KON EGHNCAR) WA oGO0
provi de i nt&radnoectdgeiates, ap., tanpuoivatibes s¢gkclilbi-d 158 oidack scwess node 1114-

functions. 5.8bggrmu€i cat.i ?ns sYlsAf.emhlloo de}?.cts a neiczlwork 1160
that incl udes °al8 CEEEAEGHT T OICniget 4By the BT PP ‘i)“%%FﬁB%‘F‘P flode 1122,
pol i cy[ouget r ol nogmbhrR4siornSehtaRNlI0G ahh B SRE VB! 2 DRME fdrlaR, dRtdptidh of
whi ch are connected to an internedi ate network node 1128 by a .
cor r espondi Ya§ioR® tabpRimanti deseabed) higwin.  edliapativgepbodifenty faclude various
enbodi ment 4 e, £ WEﬁnﬁ&‘p&gg{ gat ,Qp
Dial In USZIFet&é@?\;?@g %A%ﬁ%%)aqg@% arcrle eéryo sngrﬂ‘\ele , supports olie, 5
aut hent i catials, cadtnhdasi zawelbas varmus eontaad copnert.rigd srvehtbdesld e sumhel/ and
servi ces assQci at w t.h. end n s. Jn s . I oAb | it
Suppor ¢ nodiss PRty Mk iRy el Ve BID AT iR dih bt of
transfer sefon@hyniGtippaydtan modd.l tidditioralty, sorthanfltief funa@fongnahtiieddspicted in
bet ween access nqdes, e.g., way, of redirectjon,of traffic.to/fro
ond modee SSRTBIGE AR STIET o108 D ebe N ot SR LA AP SRS

access nodegesel finONE BG4 RINoSe vAkd.CY control node 1124, e.g., a
policy server or Policy Decision Point (PDP), supports polic

but hor DALY on 1 oFis dvireBssom ABpirek Piof PEFETe Sa4apeni200, Pgoieless
embodi ment Sy Rl 'ﬁa%beelmriyg?%ﬂ&g&a&&?&an gﬁzﬁamé"th%% BOydeBial bt &N

Prot ocol server, stream ng ne server, or other application |ayer
server, suppomtgodessidiand 18l (gl lilhgEadnoded 200 owdidayapfoatiser 1202 enireless

nodes and/ or_provi des .ser.vices, or ntent .avajlable.t WO
D006 00182 HbHER 8T ay N R0k il PHlshBRL SrdPret Mol B4 Rimad
in network 18Coppley iteiethet by ariasni2eot iAdcbidirpdy, hetwnr &f hiaded ) thatvads s
external fromthe perspective of work 1160 by way .of network |ink

7134, Net woRROIRHI BE300e; 8 GABLDD T P aTHHo I Betetes ABPRS ridetats
1130, whi cheampiteARa 26210 bdedt RO ABRCIINGichY bd BcAELRSe AASRLILI4, 1116,
and 1118 by way of network |jinks 1136-1140, respectively. Each access
node 1i008201118 i Vigrdess eprappupisatigmoiceprgnedivh B ngeHgdestagneshgnisis @x gvhich
1102-1112, i MV 5 || t 1
1142- 1152, {hgi‘gi‘ﬁ‘%% é\%p\;éfler?%o e Bl 220 %ﬁggﬁt@%neﬁ%%ﬁglga%ﬁ@& ess

node 1114- 1dsv&eb sind epitwerddnalss,usgngowiss alodess Véicdiers| @gymuracagon interface
Wi rel ess acce l.il,Aks, .tp provide access, W t.echnol o )

e ot zoqoRile dofh TaciRe DL 2 AR A5G AR 1D FE L RO HNdIRY e Rihe,
coverage arffenn®.1g16 agdmmmntat nodule &2 18swith b4eddspOndifg eacittiag estsnna
node 1114- %212]0811’86('1 §OI'IC!01|.1p lszfgre%Ei%gde? Y260 tglol:d'(l:elr Tetwork no e(sj,I o s lgyh%ay of wircless

communications channels.



vari ous enbodi ments described herein. Alternative enbodi nents include
vari ous network topol ogies, where a nunber and type of nodes

(i ncl udi ngypesmskanodes, access nodes, end nodes, as %#)Uﬁl zf(},qugéoous

control, support, and server nodes), a punber and type o
interconnectivity bet ween vari ous nodes may differ fromthat of
conmmuni cation system 1100. Additionally, sone of the functional
entiti@963Hepi ct eBrd podsolPHnsise andledes gygcrénplﬁm@icwd?ﬂo@ gorkeypasld amt a user

be vari ed. TOBBITRIE. 12" by sl an i okt PRET T S A R Ph

node 1200, isp@optpnt nekbdss tHGM ridus, wed mpldlaufbﬂﬂ @evisesa 12Ep aed €nbat daan
of an apparatus that

be used s any one of end naqde
CFig. 11). BHiA8HIoTHHE Yer sl %{faw%@é%%?mgmtso 0 ptfed2d by ey
comuni cat i Fhsérth@itfoagat ﬁi&qfab@m%%d RisUSEs. USRY 2;4 h"ttlntc%@;r fAgeand
1206 and nenory 1208 coupl ed together by a bus 1 ccordlng y, by

way of bus #PpEted diaicgntiBunddgap Bivditlegneshanises @hﬂ'hwb@émqwe opgrte end

exchange i I f

mode 1900 oot ned] BeceohPR SRR A In R BE ks SR EOF oL anf Wer
comruni cat i autput dc\ew Ia"@é propddsl faﬂdﬁ@@ahtp thoay I‘dUIfB’SS ?auwetmamtrelmnldylovkmlﬂﬁ) ande
i nt ernal

% éj de 1200 can sgﬂ nq. guve Si

Lol from extBPIaTONs s R IR s dBro B Re 50 RSB Ragidd nénory
Wrel ess connﬂﬂfaﬁhuﬂelnm&erface nodul e 1204 i ncludes, e.g., a

receiv dule 14 w rrespondj ng. recei vj ng ant enna 12 nd
o trandipdlier mo F%*Safz%) T £ORYY «gtj Wgw H&j)d{lt“%m%ﬁq FRUAES: 4t %dﬁﬁ
1220 used frﬁém&QUQIOB RGn@e1s o@@d@oﬁtaﬁ@nd Rodt m&fo ReSMREK NAAFES siglalBg, anlY

way of wi reless comunications channels.
2008/ 09182 3PEsrests2 068y medweonalgdgdyn esymiy 1%%@6 ERO0 | cptarivg| oy ge salked

user input \A{h\%ﬁ hfafes. © ModuldS SHRAxcRlifs Hats ChiRHLRM, H8VLiGHuIs 3t

e.g., displ are coup ed to through use
i nput / out pwtxecumde Malokes hEQesoThes, datasmd lnfmpruatianuﬂpﬂntexd@mdc edehB321 248d

1224 d th
1224 can Cxhgngs) PORYIRILERsp AT TR Rl b Bh S SEHREYSR
1210. User and mjtréﬁ'id:t mtroi Ricdulkar280,1l 2AGhafethasmoltiiat eshfigaratice Infdddadion

and 1224 prqyi de, mechani ich a user can operate end node 1200
to aCCOHD|I§% @%9?%5@5?%§W@WP%H$gﬁ%ticular user input device 1222

and usgbesiut put demidt %1%133@ RoauledE226 URmirbR Qﬂbée%éiné lﬂﬁ&tu@ 10OMBcidind SBH
to control end node 1200 and applications, e.g., nbdules, prograns,

routines arfN@RE FigMS ieghgnessagss, TaseantioBing AperaRsY 4ndioy genfiguration of saréous
1200. [00 64&1@@’{0@9 6B 2Rd n%%g 21’2()'3l nigggdlﬁg nt, ol treﬁ‘ﬁc c@ﬁﬁ&uﬁog@g ulI §§ as qu_ 2a8 0

routines, uded 1'n nenory ol s operation node
t o perf or mopafigweisons lrgmmiding 1284 dprlowsss rdditidid mabhldseiscludal. ude doine

menory 1208_ar cut ed on. startu alled.b er, dul es.
Voaul o oy ietiige ware St e dbell. 222602 gt Sl uiBRpEg .
Modul es  maypaednsdters,haites dad/ar amdr iinfoonanah, Matigen @xetidhad. enN&WEylzoo

1208 of end de 1200 includes a control signaling nodul e 6
appl i cat i orf S8 QP CHB9% SIEHFANES PROFASP SBPRP(SWF?’BICO awéafi@geofwim %9& In

further Incﬂamsarcwﬁ&bgyéﬁmng@nddﬁteormtmanm%ﬁéz AR YA G rmation, e.g.,
addi ti onal nodul es [ 0065] Control signaling nodul e 1226 controls

processi ng g apqiq«.gldglﬁlﬁc@tm vnfegnefipg and/or parameter settings, and operational
information, e.g., information about current processing state, status of pending message
transactions, efe.

[0066] Application module 1228 controls processing and communications relating to
one or more applications supported by end node 1200. In some cmbodiments,
application module 1228 processing can include tasks relating to input/output of
information by way of the user input/output interface 1206, manipulation of information

associated with an application, and/or receiving or sending signals, e.g., messages,



sending signals, e.g., nessages, for controlling operation and/or
configuration of various aspects of end node 1200 including, e.g.,
traffic CQﬁ&E@ odigskul e 1230 as wel | as configuration i BE@RRBHLAssh232
and various a dltlonal nodul es i ncl udedjg I n sone enbodi nents, control
signaling nodul e 1226 can include state information, e.g.,

paraneters, status and/or other information, relatlng to operation of
end node 120@ciatd) with eneppbeationr & mr@mhqugnmbﬁp@@a@,orsmp@m 1848 ipgludes
control si | e S

modul e 122 aqu!é ynr}(?zgg;? gllCI}e %éﬁa%gﬁﬁéﬂg,t ]ﬂ%ﬁg %n%;"dlaorthctr(f%}ngaq on, Llcgiﬂf’ﬁ‘%ltdq%pcfratmn
i denti fi catafommel of nformtaplﬁircdamrd/ mppmmdahﬁtapplmebﬁ mitgisle 8. oe rpatticolag)|
information, e.qg., infor |on a rrent oceSS|n state, statu
of pendi ng delielish RtRBh iR ST ot it BR B R e G- s dresiEsdit
control s prigeessididaaiel SR SAling@Nend @F@‘Eﬂh(ﬂﬂl iFoRMioR) e BDifformation
appllcatlons supported by end node 1200. In sone embodi ment’s,

appl i cati or® ﬁﬁfd%!r’@ntllzf%%ﬂﬁ%é‘é§si¢ﬁ@b ebpending TawenicisHs Aapliafiony supported
i nput/outp f e J u e
1206, mant Rl ATy e A e ug {h i (oo ok oA
and/or r eceatmamglg@nd@émpnlgstsmtgmsgmgeﬁ sham sag@sa efc.\ND

2008/ 0 3PCT/ 8/051 c e an
come olB8: mont s gD R Srtsated oont: Hobhall PRbe Friellrinkiad
e.g., paranghdéng, da&t aifblﬁnﬁﬂﬁi/ ek., ohbssgesNparker] ndior Iﬁai‘nai i thepuigh wireless

operation of one.or, nore plicgati S orted b pllc ti |.e
526 | paETRHion dB FEntaNen oAl o EoBemal FHEP (Rputol module [0
confi gur at i jgBluliddf @miRllalbn ioMmatiodSEN 21 gheRbil fas Cakiben a&id"iﬁ@faﬂ&ﬁdd@{bs that
and/or parameter settings, and operational |nfornat|on

i nf or mat i orcoaBBlivatRHsr aPECthrifc 883 Fy Rackete ang{ost affip il Cp@ndfi g associated
ol ude. e, SafengoPd e, OV E URRBILA qduRB RERQD RO, Emboffints,
audi o/ vi ded perfsmmrtmlss agamtggs arndloge@ham& %glee@@nﬂorﬁgppcet spemﬁc aspects of
[ 0067] Traffy {4 Con%go il els(?n 1 %n& aQé/ér e &ede%l d%t sl Sn the
recei ving an St g dET S TP orna i on, S sages “pakke :§

and/ or fr an®actidnblr mqg%mmebésmffmmmi caétldemnlpnbzerofaecﬂl muﬁmlﬁl hitddle
The exanpl e, tr ffic nt r ol Ie i ncl udes configuration

i nf or mat i on"§P8Y! igdr qonH%“V 4E§%§B@P$ﬁonal nodul es t hat control
vari Oumoagpect s ah ddmisfar cd%&@kﬁbaulandé@&natﬁtﬁﬁi irGorla@¥8 rel@i to resource
associ at ed sequences_of packets. Various additional nodul es are

i ncl uded, i wilkatRs/aspdddiitnend dotermingsdf SBRsICTH APIONISEY HP aTaIkbleit) APPaH QoS
Nbdul syl b e Rl e RS onar oy o Py
f uncti onal mﬁqmmM@nEmt$ﬂmﬁi&wﬂﬁﬂwmpmﬂmuukwmdﬂcdékbmp@ﬂMOngmd@atthw

additionaldpndule i ncl %@ﬂ£¢afflc ont 1 ?

[ 0068] An adM8sHEH & ﬁP%‘P’ €8 I3 Ar”‘?ngm"?fﬁ‘&%ﬁ‘% m8‘r‘€‘°ry ?aQ?C“P(g
t 0 resour cendsgti¢d maapp@ﬁrammoaéatrhﬂftyﬁoa@d Cdﬁﬂf@l’signlkﬁ% ibdidel 2A6¢ bgnhitation
resources are, avai to su or r.amet er i rabl

associ at ed W@Lﬂ 32{’- | % OéPﬂ’FF S%‘i%@ R&8 ep@%‘?ﬁ ain%ﬂ%?%%?mssm
i nformati Oncdﬁﬁ'bpﬁi@HMQQZMtoa&yi@rﬁﬂe%‘ sEPBichOlesdBEd laf: HAR4bIE RLSUPHSS a new
e.g., packet and/or frame queui ng capacity, scheduling capacity, as

wel | as pr owesedifigf wific Merprders Abntdmissionesnal deerainspon is colyaction oF8los
traffic fl t
rarfic 110 ot??%rg Jrfrg% ﬁérﬂ&ﬁ&ﬂ @gfgg@w &‘ndlg&ﬁ ggzgﬂ%eb&&éﬂn%@ wm%%%mme

1228, and/o ures 1 nclu e in en uery

admni ssi on cOofrgutation dufoend R84 289 caeinglude nenﬁg‘ur%ioﬁﬁmfommnr €80 pureesters
are avail abl 0 ppert.a new.or

in oston_ CBTTES PHRERR PREIST o B robirBlmofys B etbrisraghfiRion
the parti cudcakrol thedshald vhluewhaailidnsS ppaeangd eff ssahedel thetnay bdhilldcd@ed prior
profile. Cbnflguratlgumngfornatlon 1232 can include configuration

to rejecting ad requests
[0069] An uplink scheduler module 1236 controls proccssing relating to transmission

scheduling, e.g.,, order and/or timing, and allocation of transmission resources, e.g.,



scheduling, e.g., order and/or timng, and allocation of transm ssion
resources, e.g., WD 2008/091823PCT/ US2008/ 051580 17 i nformation

codi Ng 1 akfy 2dok/AA18s¥ ssion time slots, and/or transm sspefyRRYEFsisshOr
data information, e.g., nessages, packaws and/or franes, to be sent

by way of mnreless comuni cation interface nodule 1204, e.g., from
end node 1200 to an access node. Uplink schedul er nodul e 1236 can
schedul e t rieleyndtiosi wdinganis, dlahvoiatien timgrsets,saidin traasoissior Poysr, dor data

function of, ?1 Cxﬁ&% Lﬁ}ﬁ,ng&!k g, M RaR0E t8r11 ”Pc,fn‘? B " 3 g Jke‘?&@

In some enbodi and’ or ‘resour¢ on “‘operations
per f ot ned hcyrmrpimaakors rherthek enodubxd U204, 23 6iran eend dabide i laﬁ&hd yin awéeum obdon

ol k. Prav/ R s 75T 376 o7 SPRaU Gl g, I jriaon”

Access Contrghirded/Q filndy @l ommﬁﬁ%&grsragéoaiatoﬁgmﬂﬂorﬁﬁﬂdhd}l trdﬂ'ic&lows In
information, e.g., nmessages, gackets and/ or franpes,
wirel ess coRMENTERACIBEAL, nacb%q’u 8% 3Rd@n resoyg 4allogatipn OWéﬁﬂné rmrﬁqaa%i by

1200 to an t
Ul e 1238 e R e, of R L oA o

e.g., Si gnaitl@réactm§%gv@g’erb@gebor di nate sending of data infornmation,

€. 9. [§rnages RaCkFItlks PHAMHAY o moiig1338 %&i&l@éﬁfsﬁéa? Kbﬁrﬁ %&é@&nd%edla

1232 ¢ |nclude CoRt I'guration rntormafi on
setti ngs tAmessaComeadl MERCY peratpranssify bqutmgktoPh‘:iﬂivgmamchfbmahBBBe g.

e.g., a frequenc band, apnel , .sprea code or code tq be
Gogd for 1 HORSTRCSaPOR saflor HBES £ S5 AL oOt s Camap B oe Tag6t
a request dllzeﬁl@ 2 Y mPERISEddebi200 tb'%ﬁ a@ées@ﬁo@essmnmaﬁcer epdiasdn of upllnk
channel , EtC'Y&i 71]An uplink LLC modul e 1240 controls Logi ca

Li nk Cont r dHY/MAS magdplsr 1238 decdudss Av@thﬁép@mg e meléfé}soﬁomjoldafoamaﬁon eg,
| nf or mat | 0rka%s}s%trenﬁgﬁ%g@qg%mireﬁgéé%@mgﬂaﬂéa@g i AERSn, M&g Qi gaei(&§s

comruni cati o g., from end node
access nodemdigplfianis. Lc@ﬁmommm@nmmzu qas | inededs @mﬁg@gmm@formatwn

associ at ed WI t Ir)]arAr% tg ste{t(ﬁ aetaatffec e Era KA 8Smo&il ‘1238,

retransni sston 58t 8 s or |n nodul e

1240 can, feg, ianfitqresy, bfantll hbsrnnbln(slpwdan@r@xdesai h@pinglcatié ng Beoused for

Sl o RrRmEonT ot atena Srohaiedr ik Sonapis 208§ liRP WiBhary

mul ti - prot q&edcrinia hh@éﬁh‘a@ﬂ%tﬂﬁéﬂﬂf&m@t@h@nﬁ@l &y way of a type field or

error detection through utilization of a checksum field, Uplink LLC
fla

(ARQ 88Ul e 12463k BHCt(i‘\Bﬁawcgﬂub:elr%Brf:ﬁmfcrl%lb%ﬁﬁlé{%ﬁormoi i lgRdlpyer
| ayer nmess Sc,semﬁg Iat1 gat{ilﬁ Heﬁ‘é hroRtlatibR) SMQ%E&%L ; ]il,a%ﬂés #AdBr frames,

frames to e sent /NAC modul € 1240 guration
i nf or mat i orthk2g8k wmak%s mmruntecdtmnflmtgztﬁwatm@ulq X0dr et from anbatoded 3@icte an

oot on o W01k WG AR R o0 R QR S
2008/ 09182 3REIMuiT? BOPRIa0 BRLhBBt L8RQ) capabilitics, e.g., retransmission of lost packets or
frames. Uplink LLC (ARQ) module 1240 can, for instance, further include processing
relating to addition of an LLC header and/or trailer to higher layer messages, e.g.,
packets, to provide additional functionality, e.g., multi-protocol
multiplexing/demultiplexing by way of a type field or error detection through utilization
of a checksum field. Uplink LLC (ARQ) module 1240 can additionally perform
fragmentation of higher layer messages, e.g., packets, into multiple sub-portions, e.g.,
frames to be sent by uplink PHY/MAC module 1240. Configuration information 1232
can include configuration information that affect operation of uplink LLC (ARQ)

module 1240, e.g, an ARQ window size, maximum number of retransmissions, a

discard timer, etc.



100721An uplink queue managenent nodul e 1242 maintains information
and controls processing relating to storage of data information to be
sent by Wa¥o 9fosé k8 €ss conmmuni cation interface nmodul epd2@4r00808s80
fromend node 1200 to an access node. Uy i nk queue managenment nodul e
1242 can, for exanple, control storage of data information awaiting
transm ssion and maintain state information regardi ng data

i nf or ni@P7ANn awai Ahnglink awsspingspgamenhmadyerl 242 aRintang ingwmbiwi and eongols

packets assQci at. a affi,c. f. e.StQ i 1
ouos. Portidratihssfidy fPSRrlge o e Bl BE 58] 8465y uf SRSy
vari ety of @gueusicdcaagesdnt rhabini 20de 2. ganfiéorendapabil2D0 itesn aecgs node.
head dr op, il drop, as well as,vyarjious Active eue nagenment

(AW e et e S Rl 119 Pt e TRESoN b A i 8¢ 8
i nf or mat i onnfbgAdicaaAweiial UESseMA{dng Bh@ ihftainn k@R fotioh afeg@ldfRC Usta
operation of uplink gueue managenent nodul e 1242, such as a queue,
linit, drophBrpaiosgyalimmasmADML ¢ & PRbradicloas biat de-wpachetd gasosipted
more traf{iGiol LawmarhOEILADy 8R! Sdikd & aateld BeulPIubeintAft, LRI Qhcte
processing relating to 1dentification of data Information as

bel ongi ng tmagegemént whesulet AR suppdrisonsarpaty of qeayelrednagersen tiechyiquesyangfor
the wrel escsa a(l:b? itlesnieCathieod1 cl}ont ?ariif %Ce arg) \qrglil %s ]\'fleicl)élds &':tgfe’ lfler Orﬂflaelﬂidelﬂgn e
1200 to an ARTESE nbde."ThSEne" e3bdinmen S, nessages, packe s,g

and/ or fran@Mp laechagisist fichugh Ridrdoinz darlgn Defectidt eREEH.  Configuration
communi cati.,op inter e mpdule 1204 are .classified bel ongi ng.toq.
oo of o venfogngie 138 Gef TN SREDBY i FRERE g PBGANe Souink
based on i nfiReSWaaMetfenORRIAE 1MALCsRBATES q@e/IPhit, RBYP @@&e%ﬁ, ehdsr AQM
Results of classification by uplink classifier nodule 1244 can affect
t he treat nethteshrldscassnciated wilh el mase Bpibadloys- by upl i nk queue

manage nodul Wl LM .
e e O A
message, patieinformaidos elcagmgwh birtibdargsdoe flawepriaite heihg seng by may of thed
further affect, subsequeni. proc i.n as _se¢hedul,i nga.

Cont 1 gur at | SO Ao LIRS PRRuR s Gar EPRGHI R 1208 fogir s5sep
af f ect opermideoninofonep kinbédimkeats,simkssagesipaikes, 12d¥d; framgs fo deSeht dfowghe

or nore classifier filter rules, that, prescri iteria used to |
associ at e d&?]&aﬁw%"ﬂml?saﬁ?ma’}lal.@f%@geafgﬁeswogﬁ%ﬁé@%ﬁ}l‘ea ik £ 35/ hgipnging
as bel ongi ng dne 0PAQaRty BPH AT TR G I\L;kli%\@lassﬂf@m&ed&wibhﬁh oRlidspe e
nodul e 1246 controls P Ia%er and C |l ayer processing relating to

I

recei vi ng dftoae phmererhgdes angor nwrlpad ficldsr Rpeuis OE‘éMWﬁmbwlmhpgﬁ%@e
modul e 1204, 6nef34d off e WLk R %fﬂl%ﬁemw &f&r&%ﬁofﬁ? upifek YelGue
both sending and recerving control 1nfornation to coordi nate

recei vi ng ohamgement miwiulatZ4d ns wedns piar mpildes witfio meatorp h2082 Bbr csample,
i ncl ude con%i ur@ti ondi tnf or rratign fhat af,E ect Qper %tie?n Q{Rbgr%vml i'ﬂ‘%
PI TY/ MAC no 8?%“ SYRY dgicnine 2 particuisr JCHS (e MGSsagt, Dapfst 20 e Wil be
2008/ 09182 3R6eaA 4P 0B FEI51dv8E: ahd fapliee athcigubede:nd prdsepinggucingieschalulieg.
used for raﬁe i on, ar} identifier, assocjated with end nodg. 1200, .etc
[0075] A dovin?i TP RS op-Gafinslude aentiegrtipp ormpation Mk ALleqt greratiqn.of

relating toydfiggedakifigr dldalcl M4Qr RBRL I DRty YRY 0PinoM CREESE filter rules that
comuni cation interface nodul e 1204. Downlink LLC (ARQ nodul e 1248
i ncl udes pryeEsss wHtcaidsued 4o agsofjateh dRRANEEPHIN et emesspgey, packets, and/or
retransm ssg 0 - HBSwsFor exanple, downlink LLC
(ARQ rmdulféé}%ﬁsﬂ%sdcegﬁll%%%?gﬁgééﬁr%%ﬁ&%e pr ocessi ng relating to an LLC
header [08G4l/ or tr & HewnlitkaPHYAdASS nlodnles 1 Hi6gtmtrolsaBY haysrs agpe SMA Ghlagér
provi des addl_i ti olnalr lLunc% i 1onail { tyd ae.ng.fmaré‘ul tbi -\gﬁ{ otpcorlele S :cation
mul ti pl exi iYPEEHEE (7Bl TRPEUGH §T0BECY iPE §W0P" &FFSPS GRPRETEEH
by way of ainghfackgiatulktilebd. Gpevitiohk dokv@liGARQY /MDA hddi24846 afn dhchale
perform reaﬁsenbl X of franmes recei v%d. 1%3/ t he downl i nk PHY/ NAC nodul e
oth sending and receiving control information to coordinate receiving of data
information. Configuration information 1204 can include configuration information that

affect operation of downlink PHY/MAC module 1246, e.g., a frequency, band, channel,



[0076] Fig. 13 provides a detailed illustration of an exanple access
node 1300 inplenmented in accordance with the present invention. The
access nogfy Infhoikss @ detailed representation of an appatatiessdiah
may be used as any one of the access nodes 1114-1118 depicted 1 n Fig.
11. In the Fig. 13 enbodi nent, access node 1300 includes a processor
1302, nenory 1304, a network/internetwork interface nodule 1306 and a
Wi rel ess conreating spdeon honingcpdecte bynded for 1Begiong yuidketificr egsecinied with avds
1310. Accoggigggxyegy way of bus 1310 the various conponents of
access node f ¢an exchange information, signals and data. The
conpon@At?y 1302- A3bOnbik BECEAR Q) aabeluk32A8 avwrdlochf édrer porabeing rélaing thg
1312. 100771Net.work/i.n engtmﬂ%y i nt rta%e nodul e 1306 gr vide%ﬂa 04
mechani sm B§CNAME A2E AROTRTOP R WEb R SNENTS “UPHUEHIOL TAGHE 1388 & 4704
send and r gosinRkSILYCAIARNY/ b@i e X148 Raludde Vipre &8siag CasReided KuiflD dEI8Q
Net wor k/ i nternetwork intertface nmodul e 1306 includes a receiver nodul e
1314 and a P ¢&r refpmnesiamalidosi paeketsorr EwEs! FRHCHEWE: fenplighLLC

ot her netwqr, oy A i i ber i i .
e one COMRANER: St s DBMORSAPRRL MRy Y Pl e

_ _ 1308 "al so provi o
mechani sm Byailghthgherchpsulatgsdvigher 1%’9me$$egﬂsswmchazwggﬁ additlenal Soationslity,
send and receive,sigpals tolfro xt er na i and t war k
oo, ond e iGyPRRe Sl Rpleh M Bt R B ERE QRANE Ty B8R
i ncl udes, eygway af hehethsemn ModdlulDHwiBRE MIG NARQE aradekplddi dag alcirfoimng
antenna 1320 and a transmtter dyl e, 1322 wi orrespandi.ng ..
Eanontt L g o 3R rexyedl Bs de B A FDOY RS Ploth bep D08 Doty
20 comuni Caddr Qheskdpber Cagmyumibul igfoddfhn B2305ef, /marin Gomplchibgdidat Sdes,
node 1300 to ot her nodes, e.g., by way of w reless caonmunicati on,
channel s. [00v¢] priuEdiop BOMatine g c BHEMSIETSofetings, Bt aHferd gustation of

e.g., rout id?)%vsn’li?_%; neludadyj RolREabys 1304, 8RYY /o RSl Qe nRGE& S

node 1300 to performvarious signa i g and processing. The nodul es
i ncl uded i rrerasorspiong@4lisne tamecait.ed on startup or as called by ot her

nodul e dul es Yy €Xeh e d i.pformati gn n i n
execut @87 Modul els?{éﬁalf 81°s gd%g haardg%a % éﬁiésglag?nn grdrlrlat% 10 Wﬁémgaggésgxﬁgégt 1e3 O
I n the Fig.imbEnsmddinnaabrdanenwitly tH3pksaft iacndss Mideact@8thodad30das aa

control sigpaling nodule 1326 and a traffig confrol nodul.e 1328,
S e ur t SRR Gerehe e o A APRET O 1o Y RS GHAS ARGRaRG i o godes

addi tional pmdulies iddpdet k3G4. 111 Q8 4 KNt T @hb&igaR! 4c06s ABE] B0EdAfdes a

controls processin% relating to receiving and sending signals, e.g.,

messages, fRIPCEH¥tPOT Magonpetth izorrtuprsfivemebiirk dutediGeomodile V4P aus 2
aspects of @L0E]S AAHENILARD NGk RGauIE- B08 tcroa@fgaftﬁgaﬁéﬁ %gug&dqh@o.

1328 as well as configuration information 1330 a vari
addi ti onal Aowuliedy, hcwaded usel3dD rthd 382ouk3Bnporants phgecascrgdec bHO0r oin
signaling npdule 1

I 326 i.ncludes state informtion , raneters
Status and/or agRdror Rt BivaRran b it Y EEsRratof aPEEREES Fose
1300 and/ ori3g0earcbedi@al idsidé ghadsingd 3p2.ot ocol s supported by contro
si gnal | nmodul e, 1326. .1 n particul ar, caontrqgl  signalin dul e 1326
ey niB03He. cont NGURaKingrnFRPR il gt modulg. 1205 8ades o eshantsn by Which
i denti fi catheNnfeffal toMpdrRits BETUAREssPRIGBMEIO cafi fchdl RE8 , re@ikd GBI Akd/R0R]
information, e i nformati on about current processing state, status

of pending m%g%eviqe&ﬁggdtepmfgy nogeg  Network/internetwork inferface module 1306
includes a receiver module 1314 and a transmitter module 1316 used for coupling node

1300 to other network nodes, e.g., through copper wires or fiber optic lines. Wireless
communication interface module 1308 also provides a mechanism by which the internal
components of access node 1300 can send and receive signals to/from external devices
and network nodes, e.g., end nodes. Wireless communication interface module 1308
includes, e.g., a receiver module 1318 with a corresponding recciving antenna 1320 and

a transmitter module 1322 with a corresponding transmitting antenna 1324. Wireless



[ 0080] Traffic control nodule 1328 controls processing relating to
receiving and sending data information, e.g., nessages, packets,
and/or fr y of wireless comunication interf

1308. For%gﬁgpgﬁ%g%ptraffic control nody e can includegggﬁ igﬁ%ﬁ??on
information 1330 as well as various additional nodul es 1332-1354 that
control various aspects of quality of service for packets and/or
traffic fl oasmumigtion asgbck atweldlcs BPidnoesl bf cpadingtascess podohd0 to other
enbodi ments, traffic control 8 | es state information,
e.g., par arﬁ?figsr’ §&8- l)yévtaﬁg%évﬁraygé?&gﬁ%n%{%ﬁg %&%ﬁ?’on, relating to

oper at j00T8]of accPwsessadE3(R3Mler to@tdl iof vaeinty oloduledud. @, kBP8es, amddded in
one or nore of tgg %arioqs additi%nal nn%ylg% i.ncl uded therejnl. d
1332- 1354, BRI JuPACPUIPS ARsHivgia sheessaefc UG o pperghyariops sigpgling fu
det eum nes, ygdk 8kt STRIGOIcPHENESD RS 1304 AA cREcubddafnl PR taE Bdlled
nodul e 1328 and/or the various additional nodul es included therein
1332- 1354. bphethgarmesiiesaddeduinsamenoahaige afaé | WETHadRn, 4nd sighds when
erbod! Ment Sexelfled? CAORLIE AAY bisGUhAL AbdINAl 1 ABRARA ARRTAARAS AR RRE IS

to support speciftic aspect trafti . o
2008/ 091823RMHHSIN0BLDSHYSBR42E asorss motle 1300 inshidouis contb cignehing module

nodul es may om tted.and/ or canbi ne neede ependi aon_4& he ..
functiona|3P§§uﬁg£ﬁbﬁF§§%ﬂ“?$%ﬁfﬁ%m@bﬂ§?§|F%KﬁdgggF?dP%%%%of°@§?ﬁ“mn
addi ti onal infeheon 136D Wae darions kddifidriaCmedwley H323dul e 1328 fol | ows.
100811Adm ssi on Ec:ont rol. rTquI e 1@3%5& ntaj ns i nformation relating tdo
resour @7t i1 za P@Fﬂla%%}a 1% npqdp ?ﬂ?fr@ AESSTE T Bfe tﬂ Bfjetving an
resources ajgdiay dichAP! & t ResSHRPAbE ctid|link YopShtiSEANM/Goh BEMMRIERES0RS
particular traffic flows. Resource availability information

mai nt ai ned #pecdnl geteamnnednl 1) ingvdinge e 233 fin cpritr gnodile 1328 ac pistl as
and/or frang, aueul 0o ; G8RAGL Y1338 %ﬁgogjé LA9oGeRAG ke nRGuMElidcLRRd therein
processi ng and“nenory capaclity needed to support one or nore traffic
f1 ows. Cont I38R-185¢nBbi inganvedwheoll3@alianobdule d82emcirdebstas inforolaticied.g.n
access node 1300 ca uery adm ssi.on control dul e .133 0. d rmdJie
N Coutt o et T B R IReSEh LBl Br b8 AU RL I
traffic fl osd/omMeas er thoge Gguliag balooBNHupRirted dlyebirslaignaling Siodulé UBRE. i an

of the qualit f service requirenents of th artjpcular traffic flow
and/ or the w%fm?%wtrpéélan%‘wgw%%ﬂig?gﬁumaff i"zfﬁlq%rppa B BN E RN, -8

i ncl ude confdo@yr AddeOtehtiQfiBR! infitmaord -andBRTARRARES sstfids A8, ofchional
affect the operation of adm ssion control nodule 1332, e.g., an
admi ssi on ciofrrmetion, I§1%e Shigrmatioal abeut dvaent prasessing statch tatye PE BdEGEePage

resource t Ynbe,al located prior to rejecting additional
(ShuBRer

requests. I'nk schedul er nodul e 1334 controls processing
rel ati (9800 trangniffsioontrsic medulki HP8 enngrols prodessingnulating t toniengjyingnahd

al l ocation of ,transm ssion resources, e.q...iInformation,coding. rate

transni ssi o EPELE BIQMAdnlyor PERASH CORSH BRI TGy Dhara Of witcless
informati 0ncon&g@ﬁcaéiﬁﬁ&&&@z&ﬁ,mmiﬁ(ﬂﬂ& Fgﬂﬁlﬁ@ﬁcef, tr&ff?&onﬁr(ﬂlrh&um iﬁ(?ﬁfﬁ
one or nore end nodes to the ess node by way..o irel ess_inte ce
modul e 1308%0nEjgHiEHRD ghfm@ri%ge@am“@ﬂﬁs%f@w_ %WF@%‘F%E##@&%@
and al | ocat g lihbRReMRShPEcts VTGS S0P Serdict UBE hhARtOhnddtersraal fidws, AUy,
service requirenents and/ or constraints associated with one or nore

traffic fl owsodsted erquennss of pPadicts. ehdsamerd embodiBents.gitathe icomral irestuleat $45n
1330 can ingl fi] Lop,i i : - |

of upl 1 nik e AP b cEe’ BhARRRES, Sluk bioP LEC RIRR AL
| at ency boungkratendfacceshaodentpOdetrgfiiic castseoneiuéa 1348 Anddereonsrormpgre of the

traffic flows. and/,Qr. end nodes. e i ts hedul i.n .

and/ or resolf"t8’ é‘ldg‘&?ﬁagi Igﬂglg?)ge}nﬁhr%?s]gﬁ%gp?%ggblgg Jlg'y G%I?sfllcgﬁka%g ¢ h%%llﬁﬂ%tlmn
nodul e 13341380 e 2 Pafaniialstyings, eeahingy) affécts Baiirepreaibel djeedtion afidraffic
other fact Ogosdtro?m%dﬁlqug\éegndtf)&q S Erério&gggcﬁgfon%?mldllﬂgg in%ﬁlggcg £ 1|e$elin k) l—Jll?;eb'ﬂf.
The various additional modules arc included, in some embodiments, to perform

particular functions and operations as needed to support specific aspects of traffic



WD 2008/ 091823PCT/ US2008/ 051580 22 one or nore end nodes through
wireless interface nodul e 1308. Downl i nk schedul er nodul e 1336 can
schedul e W@?@%ﬁ§£3ons and al | ocate transm ssi on I eSOULEL%sAas/f1580
function o e quality of service requiyrenents and/ or constrai n%s
associated with one or nore traffic flows and/or one or nore end
nodes. Configuration information 1330 can include configuration

i nf or mat i orcottiet Iafvkectssentivdimges, atddoles ofay dewmhitterk asddreuibered rmp dad¢ded

1336, e.qg.,,a priorit rat.e bound, |ate ound, .and/ or sharing
aoo it Sl sePelis R vl gliBh R omo s (RO MR ola S e eecp
sorr]f,‘ enbgdibademﬁﬁal maehedntlidg iandffrconesonrdnt: BB dglhtsison oper ati ons
perforped by the downlink schedyl er dul e 1336 are .additionally a
funct i GASYs chanﬁgmélsﬂo@prf%gwgwﬁ bt frepeinigisy pformatign relglings fo 5%%95@?

[ 0084] Upl i nkijbhtnfav 150061 dhli QREmRE uF 8utididf ROMIEQ! S RVAITARS td Support
relating to traffic conditioning, e.g., nmetering, marking, policing,
etc., for duehtyi of cenvicei auiraments ofensstigulas, traffie kidaves. ahesowice favarebility
recei ved by - i v v o LT

node 1o aceabeta i thBhes by LR MR PP oy PR B
condi ti on tfrafid queping cgpacityesciedulingpedpacityt Aowelbad proesssiag aad fematyi capacddy

the quality of service requirenents.and/ or constraint i at.ed

Wi th one orRIOFYERFRIES P BRE EHHS BF " orEomiE! NeptE Ao dags «adSioter
Conf i gur at i el RENBE PNack3B0ndan 300 Gatl dReOostfnigHitAtd v ] infidaleMRB2 0B
that affects the QPEI‘ ation of uplink traffic conditioner ig%gulﬁ 1338,
e.g., a r at EtHBingd! S‘bfﬁﬁP‘&Trreﬁ?ﬁF%Fﬁ@ ayailabls 9supRarty B @F Rd UrgHic iy

traffic flopger@ntd Qim&Sdn NQAESE ddRQ8RAiHPLS! Q%E&t?ﬁé&ﬁ el qumedube sd3fR

controls processing relating to identification o ata information,

e.g., nessagesrenpasledtls paiiatraffiaiiey and/ectdi gedlablrotogireni Cenfagisation
interface .13 - - CCES. b @S
bel ongi ng ﬁg%gllg%ﬁkcgﬁgr&{l gg?1¥<§e£9c{£pg\[£r§8%f; orﬂﬁggﬁe(??i’gs%ﬁrg%%gsgﬁgg b
upl i nk tr afdffect dendpdrationec! ardisbion k8880l twddenB32nbgdi amendrsission control

, K /ot f. Lved th i rel .
Communt oat | D T &7 PRcuC S b oo b amerer dnaeSud distrgprg

one of a vagjeefing Allitlonaftquest] ows by uplink classifier nodule 1340
based on_inspection of one or npre_ header and/or payload fields. The

resul t 9082 c| assPplidasthsdulsy mgsdoien k33 seuios erocatstgl elatmgotocEnsai st

the treat mepheffing 8o ClofRsidbipd t3aha idaf AIBEIOHS tfnShissiSIERIQFES
packets, and/or franes, by uplink traffic conditioner nodule 133

e.g., the riafumegomendinierase, riransmigsipn timacslpiar anfieratrasmissionrovst, ot gee
machi ne t he e, r 1.l | at ed. w d
recthoe L ealFRERH. PRl AL LRI AL 08 BESELARLARLE
and/ or pol imidagto Bontiegunade wnwanbddwiralkssontetf3&0moduie i1, utplink scheduler

conf 1 gur at g, LD gLl on LGt atlects, ! her QRELAt Lo Pl cs s o

2008/ 09182 3fR6dt S IS HELS B cRFccaequiRiRn Bl 28851 bdBfraihis| dbtiatdd] veith bilbadr
prescribe criteria used to associate data_i nfornmatian,

messages, pAEKETAIIc Aawy apd/er aived, more cBeRSdRi fPniaughen orslien 133 40c
flows. [ OQgélLdéJ&l)dfféﬁralﬁlmg iﬁf@‘ﬂ@tioﬁqgéﬂla?f_eétftﬁg oﬁ%ﬁérpl)%uﬂé}fng s'cﬁéﬁgfe{ module

1 e.g.,
g

processing relatingto receiving data information, e.g., packets
and/ or franEs4, by wayiosty. wite dbewls labneynbaiedaandlor sharing gisht assdubted with

1308, e.g. ’orIeroqrpn g tl%%jc ﬂ8\9§ aﬁ@o@&fﬁe&ﬁie 106€, 0 E)ljnélﬂé( SL' 9(1 d/or
toil Wih RS

nodul e 13427 1'ncl udes processing assocl a capab
e.g., retrarsmirssiatocatibn | gstratipac ketrformoed fliyampbok |sohsiohe eothddi H8At sie

uplink LLC ( dul e.1342 further.inclu rocessing relatipg to
ah LLC headt Bhos Mopidt abetts] cgiiapsen Citas Mt hene-Hyer ik ages,
e.g., paskets, WobGhliRK eeaesr addiltiigBa ottt bloesBinktiylatife & transmission
mul ti-protocol nultiplexing/denultiplexing through a type field or
scheduling, e.g, order “and/or timing, and allocation of transmiSsion resources, e.g.,
information coding rate, transmission time slots, and/or transmission power, for data

information, e.g., messages, packets, and/or frames, to be sent from access node 1300 to



[ 0088] Downl i nk cl assifier nodul e 1346 controls processing relating to
identification of data information, e.g., nessages, packets, and/or
frames, asydsdpsknnd to particular traffic flows prior pbe R&hEEsSRNT
through wi rel ess conmuni cation interface nodule 1308, e.g., forom
access node 1300 to an end node. In sone enbodi nents, nessages,
packets, and/or frames to be sent by way of w rel ess conmuni cation
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25 of an LLC header and/or trailer to higher |ayer nessages, e.g.,
packets, to provide additional functionality, e.g., multi-protocol

mul ti pl exi i pl exing through a type field or er ohO6h igN
by way of Ngwgﬂg?gg%mfi el d. Downlink LG (ARQ nodule &g{gggcaﬁ a?so
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le 1354, e.q., a frequency, band, nel , ..
aoronding ROy Rt Fifieeds st RO nORRE pEARRAG sucitional
i Fllenti fier faﬁﬁﬁﬁﬁllﬂyﬁdg.v\/inidlht_i-ﬁai‘lﬁoc@g@Iﬁﬁﬁaldf%@f_ dehal Q(Dplgﬁhg: thrd QO3 Ifiegfield br
illustrates exanple signaling and tr i 1.0 en vari.ous
modul es i &R ere?fwniwaw %%C%E@?&%@’P&ﬂ%ﬁ%@ﬁ moduls L3 g atso
1300. The Hefforrd 4ea@tshvlpaefrdRl0rcafided bBuplitk PIeAIACNASRIL B @icchigher
sinmplified representations of the Fig. 1% end node 1200 and Fi g. %3

access noddayEB00SssERsSpeadi Pedkpts. ThiheFpeniigumtion ainfremationo s 38 pgini &nsluden
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information is referred to as the correspondi ng node. [0094] The data
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[0088] Downlink classifier module 1346 controls processing relating to identification of

data information, e.g., messages, packets, and/or frames, as belonging to particular

traffic flows prior to being sent through wireless communication interface module 1308,

e.g., from access node 1300 to an end node. In some embodiments, messages, packets,

and/or frames to be sent by way of wireless communication interface module 1308 are

classified as belonging to one of a variety of traffic flows by downlink classifier module

1346 based on inspection of one or more header and/or payload fields. The results of

classification by downlink classifier module 1346 can affect the treatment of the

classified data information, e.g., mcssagces, packets, and/or frames, by downlink qucuc

management module 1350 and other modules 1348, 1352, and 1354, e.g., the results may



the data information is sent fromthe end node 1200 to the access
node 1300, e.g., by way of wreless communication interface nodul e
1204. Fol heywReodigmeption by access node 1300, e.g., bycya¥o0énsisso
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It is, of course, not possible to describe every conceivable
conbi nati on of conponents or mnethodol ogi es for purposes of describing

t he af or eRppLineHag;enbodi nents, but one of ordinary sKipbg/ukihodgssart
may recogni ze that many further conbi natsi ons and permutati ons of

vari ous enbodi ments are possible. Accordingly, the described

enbodi ments are intended to enbrace all such alterations, ]
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t he changed sequence informati on with the subsequent regjstration.
includes both sending and receiving control mformation, e.g., signals or messages, to
coordinate sending of data information, e.g., messages, packets, or frames.
Configuration information 1330 can include configuration information that affects the
operation of downlink PHY/MAC module 1354, e.g., a frequency, band, channel,
spreading code or hoping code to be used for transmissions, an identifier associated with
the access node 1300, etc.

[0093] Fig. 14 illustrates example signaling and traffic flows between various modules
included in example end node 1200 and example access node 1300, The Fig. 14 end
node 1200 and Fig. 14 access node 1300 are simplified representations of the Fig. 12 end
node 1200 and Fig. 13 access node 1300, respectively. The Fig. 14 example shows
application module 1228 sending and receiving data information, e.g., traffic flows
comprising a sequence of messages, packets, or frames. In the context of the Fig. 11
example system, the Fig. 14 end node 1200 may be any one of end nodes 1102-1112
depicted in Fig. 11 and the application module 1228 included in the Fig. 14 end node
1200 may be exchanging data information with another node in the system, e.g., another
end node 1102-1112 or the application server node 1126 as depicted in Fig. 11. In Fig.
14 and the subsequent description, the node with which the Fig. 14 end node 1200 1s
exchanging data information is referred to as the corresponding node.

[0094] The data information, e.g., traffic flows comprising a sequence of messages,
packets, or frames, sent from the application module 1228 in the end node 1200 to a
corresponding node is shown by a sequence of arrows 1402-1408 to proceed through a

sequence of modules 1238-1244 included in end node 1200 for processing, after which



4. The nmethod of claim 3, where changing the sequence information
i nvol ves incrementing a value, decrementing a value, or updating a

ti rrestarrpw/(?gé@ﬂgls% The nethod of claim4, where changcfgsidifosisso
sequence information is performed by a zpbile termnal or a proxy

node. 6. The nmethod of claiml, further including processing one or

nmore events or triggers |ndependently of one or nore other events or
triggers. whadetanfotiodioofis ¢¢rdifrant thefandinode 1RO foutic pgeeshaedd hyo, e.g. by

concurrent c

ol i cy. -6, P iR 5Bkl HEABEL RS DKo ikl RecBh @A hbccss
Pr oxy |Vbb| | @dt 560 neg., By otaycof w(rElM:,F%)omm@wdTihe mtatfmwmodulc;llai)ﬁnthe; data
further incl %ET‘ generagiL ﬁ wor ked- Based Loca I\ﬁ)l’t} Lty
Management ' E‘%Wy ¢8r SPOLOHOME E?Wll}ge? RO ST ¢ Inéeisﬁﬁgies pra b ther Tmes
i ncl udi ng aschtpﬁl'@;h M BhdlickorARGNOE 12IR BOMAI@de Q0 W thetbrresponding node is
comuni cations. . 29 I'l.The nethod of claim21, further includi

per f or ni ng SOV & Egrece ofrgA™s N Flidhl Satoppdee ypugh a sequence o hodules

1338-1344 included in access node 1300 for processing, prior to being forwarded from
the access node 1300 toward the corresponding node, e.g., directed in accordance with
routing information to an intermediate node connected to the access node by way of
network/internetwork interface module 1306.

[0095] The data information, e.g., traffic flows comprising a sequence of messages,
packets, or frames, sent from a corresponding node to application module 1228 in end
node 1228 is shown by a sequence of arrows 1420-1428 to be received by access node
1300, e.g., by way of network/internetwork interface module 1306, and then to proceed
through a sequence of modules 1346-1354 included in access node 1300 for processing,
after which the data information is sent from the access node 1300 to the end node 1200,
e.g., via the wireless communication interface module 1308. Following reception by end
node 1200, e.g., by way of wireless communication interface module 1204, the data
information, e.g., traffic flows comprising a sequence of messages, packets, or frames,
sent from the corresponding node to application module 1228 in end node 1200 18 shown
by a sequence of arrows 1430-1434 to proceed through a sequence of modules 1246 and
1248 included in end node 1200 for processing, prior to being delivered to the
application module 1228 in end node 1200.

[0096] In addition to the exchange of data information, e.g., traffic flows, Fig. 14 also
depicts the exchange of control information, e.g., signaling flows and/or communication
interfaces. In particular, the Fig. 14 example depicts the exchange of control information
between control signaling module 1326 and traffic control module 1328 included in
access node 1300. Similarly, the Fig. 14 example depicts the exchange of control
information between control signaling module 1226 and the traffic control module 1230
included in the end node 1200. In both access node 1300 and end node 1200, exchange
of control information between the modules as shown allows the respective control
signaling module 1326/1226 in the access/end node 1300/1200 to affect, e.g., set,

modify, and/or monitor, the configuration and/or opcration of the various modulcs

included in the respective traffic control module 1328/1230, as needed to provide the



i ncludes at | east one access point, access node, or access router.
12. The method of claiml, further including a Quality of Service

(Q0S) si gRaAh bGPk ocol to facilitate concurrent comppygRido@issso
channels. 13. The nethod of claim 12, therein the QoS signaling is

enpl oyed to create flow specific routes that point to a |ink over

which a reservation is perforned. 14. A communications appar at us,
i ncl udi ng: proper qualdy pbsepyie repiment of Hienlatai inforpation; egs treigic plovscegrom the

mul tiple C?%ﬁﬁéa"tiﬁ@&old{ll@i’ig?égEﬂﬁ@&ﬂcpﬂ?ﬁcilﬁ'O(f’.‘ roam ng access term nal,

the mul ti pl e concurrent connections established wth a sanme
net wor 0®9mai n nfoke wichatgeo @f cmoirel aod@swtionnponensignaing dlowse amid/or
one | ocal nobil.i t% .ancho t _on t he | ti oncu

at |.ea 0 tiple r.ent..
Vink connecORBREIRECR lettoed iy it Shoyed SRt P drotedpd Fetlre! Sighating
requested Eﬁodlﬂ'@ 13T mcs'scmﬁsswt)%rwm k- conadighlicatiph B€RSO 1 228Nt ?nd rllode
executes the instructions., 15. T 0 ni cat i ons aratus of claim
14, further J00enuemy! deeiae i ukﬁfﬁ%érr&%é{ogﬁﬁ]wn@rﬁa%sm@ﬁ DSITPBRC e
mul tiple |ioke6oaaRehs MUules 1826/TH% QORBURINEEA! | ABSaRAPRANRIE200. Thélem
15, further including a policy conponent to facilitate conmunications

over the muxchasiges efowntieli ichrmaies. kgnkignalingflows agdantamnouticasieg interfaces,
apparatus, 1oghudl 0o MRANS fPb: SRERN B%aftl ddnBbPmbidlls {BRPORE S both
wor g the I'in d

froma net omal h;” neans Tor ‘processin r ésponses; an
means for cemmmodal3tyamictheead noil¢ il P0letoclomaiifiviccldiy anodei ovksotieradditional

cccordance wih | eyl Dkcrecponcess: LR TULLI BbsycormaL et Len | iaks

mul tipl e copplgitieatmeduld inkS ihamingda LWO! at 1) ty pembihatidhabf tofie @k more
Service r eqa%?iist}oggl n%)éesaaqidatgeca%%ﬁcgﬁgg rrnr;orc]l%ile'1228 in end node 1200.

[0098] What has been described above includes examples of one or more embodiments.

It is, of course, not possible to describe every conceivable combination of components or

methodologies for purposes of describing the aforementioned embodiments, but one of

ordinary skill in the art may recognize that many further combinations and permutations

of various embodiments are possible. Accordingly, the described embodiments are

imntended to embrace all such alterations, modifications and variations that fall within the

spirit and scope of the appended claims. Furthermore, to the extent that the term

“includes” is used in either the detailed description or the claims, such term is intended

to be inclusive in a manner similar to the term “comprising” as “comprising” is

interpreted when employed as a transitional word in a claim,



18. A non-transitory machi ne-readabl e nmedi um havi ng stored thereon
machi ne- executabl e instructions for: receiving a request from an
access termnal to a network domain; processi ng the request
across two or nore communications |imks, the two or nore

conmmruni cations |inks established with a same network domai n node, the

request jncluding a r e the access termpal for a certain type
of Quali hy%ﬁL%MgﬂF@ﬁﬁgr%%q] é@gﬁoﬁ %cﬁs '%%Q:"Sﬁnuni cations |inks;
and 30 enpl oying one or nore policies to control the conmunications

links. 19. The rmachine-regadabl e gﬁ%v%”ir%iud?' aim18, wherein the
i nstructions further icnclude ehpfoyihg= e “0F more quality of service

par anet er s t cesddisEngd eeemuigtios ivkthiceghei onss ¢omplrgnt witR @ netFdrle domain

machi ne- pgadabl e nmedi um of claim 18, wherein the instructions further
i ncl ude processi _nég one or nore triggers independently fromat |east
one ot her tri§gRlshing 2 keast pne gihgjcarmmgiicationg tinkdhaieh) fldesopEotiepioEshi ng

I NSt r uct k@fBhent with the ne@loRkGRSSHh ige;dat a across nul ti pl e concurrent

communi cati ong I'.€§ . a -network domain, t | tiple copcurrent
communi cat i on_squl_cgl“ﬁ_scerétgsl?gﬁﬁ ?fgﬁae“ %gfrﬁlcg;[géeadr?g“eﬁg at\/\n%?sﬁo oc’;rertg? eﬁgﬁgéfg; and
enpl oyi ngeraugicptiops ipks: Sk vi ce paraneters or admi ssion control

par anet ers t Oprf@gink bdnalr@nGRIMLEAL Wife REASRmERRode OTRdRIEART | ONS
f the conmuni cations |inks having a certain type

i nks, at | east 3\r}‘e‘g
of Qual i EY"PORTGRE i o QLU EesHP B Hccess terminal . 22, A
communi cations nmethod for a network donain, including:

2. The method of claim |, further including initiating a subsequent registration through an

alternative path with the network domain node.

3. The method of claim 2, further including changing sequence information and associating the

changed sequence information with the subsequent registration.

4, The method of ¢claim 3, where changing the sequence information involves incrementing a

value, decrementing a value, or updating a timestamp value,

5. The method of claim 4, where changing the sequence information is performed by a mobile

terminal or a proxy node.

6. The method of claim 1, further including processing one or more events or triggers

independently of one or more other events or triggers.

7. The method of claim 1, further including enabling concurrent communication via

predetermined policy or via signaled policy.
8. The method of claim 1, further including generating a Proxy Mobile Internet Protocol (PMIF).

9. The method of claim [, further including generating a Networked-Based Localized Mobility
Management (NETLMM) pratocol.

10. The method of claim |, further including a Local Maobility Anchor to control concurrent

communications.



establishing a comruni cations |ink through an access conponent;
establishing at | east one other conmunications |ink through at | east
one ot her access conponent; applying, in response to a request
froman access termnal, a certain t9pe of Quality of Service to at

| east one of the established communications |inks; and

enabl i ng concyrrent. communications wth a network donmain node via the
access céﬁpon el eRD b”‘%QE@a@ﬁ&“@?ﬁgﬁﬁyﬁﬁﬁg§“%%W$ﬁﬂéH?ﬁm“23_
The net hodludd adtagions 2&ss Holne acvess wale Jor chorvaiomemode is a | ocal nobility
anchor. 24. The nethod of claim 22, the access conponent is an
access router. 25. The nethod of claim22, further including
processi ng a Themethed efclaint b fughrsinclyginga Quakityiof Servire (QuS) gignelnemraiogglde . 26.
The et hegiigfe cehcavdil RRmuhitikib@Faniencl udi ng regi stering a link on a
link up trigger or deregistering a link on a link down trigger. 27.
The met hod of claim 22, further including processing nultiple

conmuni cat.i onShelmetkdofakingl2t elreredit tha/@oS| signkisg is laplosé ndrear §sagecifid ows t o

one or gy, mmm&éwmsarigsérgéﬁ??ispéﬁoma.S- The met hod of claim 22,

further including initratin owspecific registration in view of
a quality of service request.

14, A communications apparatus, including:

a memory that retains instructions to process multiple concurrent link cannections in a
roaming access terminal, the multiple concurrent link connections established with a same network
domain node via two or more access components and at least one Jocal mobility anchor, at least one of
the multiple concurrent link connections having a certain type of Quality of Service requested by the
roaming access terminal; and

a processor that executes the instructions.

15. The communications apparatus of claim 14, further including a quality of service component

to establish the multipte link connections.

16. The communications apparatus of claim 15, further including a policy component to facifitale

communications over the muliple communications links.

17. A communications apparatus, including:

means for receiving multiple link responses from a network domain;

means for processing the link responses; and

means for communicating across multiple communication links in accordance with the link
respenses, the multiple communication links established with a same network domain node, at least
one of the multiple communication links having a certain type of Quality of Service requested by an

aceess terminal.

18. A non-transitory machine-readable medium having stored thereon machine-executable
instructions for:

receiving a request from an access terminal to a network domain;

processing the request across two or more communications links, the two or more
communications links established with a same network domain node, the request including a request

by the access terminal for a certain type of Quality of Service for at least one of the communications
links; and



29. The nethod of claim 22, further including performng a

flow specific deregistration. 30. The nethod of claim 22, further

i ncl udi ng processing multicasting requests or unicast requests. 31.
~ The nmethod of claim 22, further inclegaing enploying a context
transfer component to conmunicate with other existing links. 32. A
conmuni cati ons ﬁgﬁaratus |chud %I .a.neggry that retains

i nstructions TBEPEYEST AP PISERC CWRR e RTUYFHS Mfnect i ons in a
roam ng access termnal, the nmultiple concurrent |ink connections
est abl i shed W‘C]ute %a&fn%qggabﬂ%em%%fﬁﬁm%Q-ihQ'QQﬁleYrrs cBA’XQf?E riRfufe BCCESS
conponents an east one | [ or {east one of

t he nul t pprleyitgencemoesarality of kemmmemtrr@mletmeﬁg canrelerrcp!mnWWy pe of
Qual ity of Service requested by the roaning access termnal; and a
processor th he |ns ructions. nlcatlons
appar at ug® "ea ‘5‘1“81" YERdPAOPHY ‘Ws‘f‘f‘cb‘i“‘é ?‘}IT?H KMe€Sponses
froma neiovmdgodmfmm wrifed nderk Qkntprioeasisdsnge bthe rlgpak responses; and
means for comunicating across nultiple conmunication links in
accordance with the |link responses, the nultiple communication |inks
establ i sRed wh plcessostsrexenaesdisiilodberisscimgle, at | east one of the

mul tipl e conmigeal b bctobd HukipRa¥hdd@enBeof@hihigt:iBnsUNiIRGroRfa nbdBikidbMaif the

Servi ce reguest ed an access ter . A non-transitor
machi ne- f'é 8'56?“8"%%93]‘??’1"}@9‘?”?1 nks e NL’H Jt"l‘ig‘raé?i’ﬁe WROH RETRIEEEGDI e

i nstructions éngioying Bogityif Agviee respon sirdindsid dontrokparaaguasd fadilitam a
net wor k gmnﬂﬁtions across the communications links, at least one of the communications links having a

certain type of Qualily of Service requested by an access terminal.

22. A communications method for a network domain, including:

establishing a communications link through an access component;

establishing at least one other communications link through at least one other access
component;

applying, in response (o a request from an access terminal, a certain type of Quality of Service
10 at least one of the established communications links; and

enabling concurrent communications with a network domain node via the access component

and the at least one other access component.

23. The method of claim 22, the network domain node is a lacal mobility anchor.

24, The method of claim 22, the access component is an access router.

23 The method of claim 22, further including processing a link state trigger or a quality of service
trigger.

26, The method of claim 22, further including registering a link on a link up trigger or

deregistering a link on a link down trigger.

27. The method of claim 22, fu

=

her including processing multiple communications links as

alternative links that send miessage flows to one of more communications |inks.



processing the link request across two or nore commrunications |inks,
the two or nore comuni cations |inks established wth a same network
domai n node, the |link request including a request by an access
termnal for a certain type of Qualigy of Service for at |east one of
t he conmuni cations |inks; and enploying one or nore policies to

trol icatjon i nks., .32 ..35. rocessor that . executes
N S e e B AL B S Rt st

comuni c aidligrsgsehiicakegudbr om a net wor k donain, the nultiple concurrent
conmuni cations |inks established with a same network domai n node; and
processing Quality of Service paranmeters or adm ssion contro

par amet e2% t oleduthed of gl Raher Belgdingordyying pBovratiindeecasyaleis | i nks,

at | east one of the comunications |links having a certain type of

Quality Ser.vi c est.ed by. an_.access. terminal. 36. A

Communt cabi onbREPRbY SHEVE: i nEReere SRRk ey B her of n
descri bedqwastsh ref erence to any one of Figures 1-9 and 11-14 of the
acconpanyi ng drawi ngs. 37. A conmuni cations apparatus according to
claim 14 substantially as herein described with reference to any one
of Fi gur@és 1- Gregishodafclpim &5 fupthrs ingleegrmgmleynsycodieawpiifys component to

communicate with other existing links.

32 A communications apparaius, including:

a memory that retains instructions to create multiple concurrent link connections in a roaming
access terminal, the multiple concurrent link connections established with a same network domain
node via two or more access components and at least one local mobility anchor, at least one of the
multiple concurrent link connections having a certain type of Quality of Service requested by the
roaming access terminal; and

a processor that executes the instructions.

33. A communications apparatus, including:

means for generating multiple link responses from a network domain;

means for processing the link responses; and

means for communicating across multiple communicaiion links in accordance with the link
responses, the multiple communication links established with a same network domain node, at least
one of the multiple communication links having a certain type of Quality of Service requested by an

acecess terminal.

34 A non-transitory machine-readable medium having stored thereon machine-executable
instructions for:

receiving a response to a link request from a network domain;

processing the link request across two or more communications links, the two or more
communications links established with a same network domain node, the link request including a
request by an access terminal for a certain type of Quality of Service for at least one of the
communications links; and

employing one or more policies to control the communications links.



32

38 A processor that executes the following instructions:

generating multiple concurrent communications links from a network domain, the multiple
concurrent communications links established with a same network domain node; and

processing Quality of Service parameters or admission control paramsters 10
route communications across the communications links, at least one of the communications links

having a certain type of Quality of Service requested by an access terminal.

6. A communications method according to claim | substantiaily as herein described with

reference to any one of Figures 1-9 and [1-14 of the accompanying drawings.

37. A communications apparatus according 1o claim 14 substantially as herein described with

reference to any one of Figures 1-9 and [ 1-14 of the accompanying drawings.



