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BACKGROUND
Field
[0002] This application relates generally to wireless communication and more

specifically, but not exclusively, to improving communication performance.

Introduction

[0003] Wireless communication systems are widely deployed to provide various
types of communication (e.g., voice, data, multimedia services, etc.) to multiple users.
As the demand for high-rate and multimedia data services rapidly grows, there lies a
challenge to implement efficient and robust communication systems with enhanced
performance.

[0004] To supplement conventional mobile phone network access points, small-
coverage access points may be deployed (e.g., installed in a user's home) to provide
more robust indoor wireless coverage to mobile units. Such small-coverage access

points are generally known as access point base stations, Home NodeBs, or femto cells.



[0005] In sonme wireless architectures, the access point is a |layer 2 device
t hat does not process Internet Protocol ("IP") packets routed to or froman
access t ewoin@l114¢H3r exanpl e, on a reverse |link, the ac®eTAISP@O0B638RY
recei ve packets fromthe access termnal and forward the packets into the
network via a protocol tunnel. Conversely, on a forward |ink, the access
poi nt may receive packets fromthe network via a protocol tunnel and
transmt the packets to the access term nal associated with that protocol
tunnel . Consequently, the endpoint for a protocol tunnel may be the first
hop router (or a node beyond the first hop router). As such, any packet
fromthe access termnal will traverse this route before it is forwarded to
its destination. Slnllarl packet destined for the access term nal

will be rout S¥PIGALLY, %“ﬁ%%ﬂé%?ﬁge fReGIS Paingrare eanaeqtsia die Intgpghanddle f i r st hop
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breakout nmay be provi ocal access polnt an gateway to

enabl e an acg@sd aﬁ&friﬂsﬂﬂ'thé@cﬁ&@@&ﬁe Q08 Mrmifal &sS@hdd &lﬂﬁthathﬁ@tomy be
accessed via the |local access point and/or the |ocal gateway.[0008] The
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destined for the access terminal will be routed via the endpoint device of this tunnel.
When the first hop router is located relatively far away from access terminal, however,
suboptimal routing may occur. Moreover, an access terminal may not be able to access
local services since the services may not be visible to the first hop router (e.g., due to a
firewall at a router associated with the local services). Thus, there is a need for

improved routing techniques for wireless networks.

SUMMARY
[0006] A summary of sample aspects of the disclosure follows. It should be
understood that any reference to the term aspects herein may refer to one or more
aspects of the disclosure.
[0007] The disclosure relates in some aspect to providing local breakout to facilitate
access to one or more local services. For example, local breakout may be provided by a
local access point and/or a local gateway to enable an access terminal to access one or

more services that may be accessed via the local access point and/or the local gateway.



exanpl e, one point of presence may relate to a |ocal service while another
poi nt of presence may relate to a core network service. Thus, in sone
aspects, woOleweli4@B service may relate to the term nati enTafS2@9pacsket in a
network. In sonme aspects the access termnal uses the nmultiple I P points of
presence to access services via an associ ated access point, where the
access termnal and the access point comrunicate over a single air
interface. [0009] The disclosure relates in sonme aspect to sending a packet
in a manner that indicates the |evel of 3service associated with the packet.
In this way, a node sending a packet over-the-air may indicate a
termnation point for the packet. In sone aspects, the level of service may
i ndi cate whet her the packet is to be sent via a_protocol tunnel and/or

i ndi cate an H{8%oi nfhodisdosyiedelgiedin somsenect tr ffovidng @eiypledP peigtseft he packet .
As an exanplq, an %Ccesﬁntﬁﬁﬂl %Jnt rahgentigﬁhfhﬂ vel(P %e{%ice for a
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access term samphaynd fvem ofl pleesntd mey i foa 1s@netriibewhikcdoethef goig.of det er m ne
whet her to send the packet via a tunnel and/or determ ne the endpoint)
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sone aspect to providjng different bility managenment functionality and/or
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traffic while a local node may provide nobility and/ or session nanagenent

associ at ed weit mtdrfacal traffic at the | ocal node.[0011] The discl osure
relates in sone aspect to an access termnal that supports multiple non
access strat [P0 NaShg dipghesurerfelatss figromsasiecty seilingcdmsket i @pfeehaht

services L . . . : :
indicates the level of service associated with the packet. In this way, a node sending a

packet over-the-air may indicate a termination point for the packet. In some aspects, the
level of service may indicate whether the packet is to be sent via a protocol tunnel
and/or indicate an endpoint of a protocol tunnel that is used to route the packet. As an
example, an access terminal may identify a level of service for a packet by specifying a
particular stream upon which the packet is to be sent or by sending an appropriate
identifier with the packet (e.g., in a header). An access point that receives this packet
over-the-air from the access terminal may then determine how to send the packet (e.g.,
determine whether to send the packet via a tunnel and/or determine the endpoint) based
on the identified level of service.

[0010] The disclosure relates in some aspect to providing different mobility
management functionality and/or session management functionality at different nodes in
a system whereby mobility and/or session management for a given node may be
provided by a different node for different traffic. For example, a network node may
provide mobility and/or session management associated with core network traffic while
a local node may provide mobility and/or session management associated with local

traffic at the local node.



(e.g., local IP access versus network | P access). For exanple, one or nore
NAS i nstances may be defined for communicating with a |ocal nobility
manager (WOg0Q/tihat handl es | ocal nobility and sessi on mramaFeeR089858 O
facilitate access to |local services while one or nore other NAS instances
may be defined for communicating with a network nobility manager (e.g.,

t hat handl es core network nobility and session nanagenent) to facilitate
access to core network services. [0012] The disclosure relates in sone
aspect to providing different types of paging for different types of
traffic. For exanple, paging for local traffic may be managed by a | ocal
nobi lity manager while paging for network traffic may be nmanaged by a
network nobility manager. [0013] The disclosure relates in sone aspect to
carrying mss@%ﬁs t ypi @éﬂlwre&g@ & ina08d aweewoaﬁéccls?sa?ra%ql thegsupportsg) * 1) over
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a flowchart @ana'sg@m@myio fﬁ@f@de%c@a‘é@@%%&r@fw&p%rﬁ&sons that nmay be perforned
in conjunction wth identifying point of presence for an over-the-air

packet; [O001BP1HI G THe disclasufd rolaeh ar fomefaspemte palvidaggiffereas pi@s o pagfing
operatlons that may be

for differént types of traffic. For example, paging for local traffic may be managed by a
local mobility manager while paging for network traffic may be managed by a network
mobility manager.

[0013] The disclosure relates in some aspect to carrying messages typically
associated with one protocol (e.g., S11) over another protocol (e.g., S1). For example,
S11 protocol messages elating to creating bearers that are sent between a serving

gateway and a mobility manager may be carried by S1 protocol between the mobility

manager and an access point that is co-located with the serving gateway.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] These and other sample aspects of the disclosure will be described in the
detailed description and the appended claims that follow, and in the accompanying
drawings, wherein:
[0015] FIG. 1 is a simplified block diagram of several sample aspects of a wireless
communication system configured to provide local breakout;
[0016] FIG. 2 is a flowchart of several sample aspects of operations that may be

performed in conjunction with providing multiple points of presence;



performed in conjunction with determning | evel of service for an
over-the-air packet; [0019] FIG 5 is a flowhart of several sanple aspects
of operatwonsiwhat43may be perforned in conjunction w thPoTas2e90s6s8ss

di stributed control managenent functionality; [0020] FIG 6 is a sinplified
bl ock di agram of several sanple aspects of conponents of w reless nodes
that nay be enployed in conjunction with providing |ocal breakout; [0021]
FIG 7 is a sinplified block diagram of several sanple aspects of a

wi rel ess conmmuni cati on system configured to provide | ocal breakout; [0022]
FIG 8 is a sinplified diagram of a sanple control plane protocol stack;
[0023] FIG 9 is a sinplified diagramof a sanple data pl ane protocol

stack; [0024] FIG 10 is a sinplified diagramillustrating sanple attach
call flow [0838] FFE 3192 flewghagiofpiverel #nlg agecafioprradens Ahat AgY Sanpl e

triggered service eqyest Calhﬂﬁﬁ&ﬂﬁiiOOZQ%fFlG' 1

i .~ perfofmed 1n.comunction O1T resen go ir? ox%r—Fli&r:%)l iafcifﬁqd di agram
illustrating sanp?e triggered servi ezi%quesp cary Fﬁomg 027 G 13 is
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comuni cati on system configured to provide |ocal breakout; [0028] FIG 14

i s a sinplifpetbraded@reamnundtiodsiithakicAging@nplebofativiceHorcal dvef-thewir phdd@29] FI G
15 is a sinplified diagramillustrating sanple attach call flow where
messages assHWlAUt edFlF- OHs o Hewghagtod sxeragsanptedspeassdoiwpenatiens dhahenay pe ot ocol ;
[0030] FIG 16.is a sinplified block diagramof several sanple aspects of a
wi r ol ess. conPEa] PGANEYLR A LAt I90f SaTPBCD OO HR T EEmP B IRBIL: | 0031)
FIGS. 17A a”ﬂ)o%(g]B aEfs $ilRLi Eiiﬁ‘?d RbaCk ggérﬁgi‘?e%r PJan@FeV%e%‘[s fampl e aspects
of a wirelesS communication sys en1enp? yl ng nuﬁt|p e k ys to support

nul tiple |inksmfoaknts OCRkelEE 8ok tat mhPBS&hpI6yddSn cdiffhcabdwikB Brodldgsi npl i fi ed
bl ock di agrans of several sanple aspects
local breakout;

[0021] FIG. 7 is a simplified block diagram of several sample aspects of a wireless
communication system configured to provide local breakout;

[0022] FIG. 8 is a simplified diagram of a sample control plane protocol stack;
[0023] FIG. 9 is a simplified diagram of a sample data plane protocol stack;

[0024] FIG. 10 is a simplified diagram illustrating sample attach call flow;

[0025] FIG. 11 is a simplified diagram illustrating sample triggered service request
call flow;

[0026] FIG. 12 is a simplified diagram illustrating sample triggered service request
call flow;

[0027] FIG. 13 is a simplified block diagram of several sample aspects of a wireless
communication system configured to provide local breakout;

[0028] FIG. 14 is a simplified diagram illustrating sample attach call flow;

[0029] FIG. 15 is a simplified diagram illustrating sample attach call flow where
messages associated with one protocol are carried over another protocol;

[0030] FIG. 16 is a simplified block diagram of several sample aspects of a wireless

communication system configured to provide local breakout;



of a wireless conmuni cation systemenploying a single key to support
multiple links for local breakout; [0033] FIG 19 is a sinplified diagram

i |l ustratwogoeomessdge areas for wirel ess comuni cati on; PLOAB4409/636358 20 i s a
sinplified diagramof a wi reless comunication system [0035] FIG 2 1 is a
sinmplified diagramof a w rel ess comunication systemincluding fento
nodes; [0036] FIG 22 is a sinplified bl ock diagram of several sanple
aspects of comuni cati on conponents; and [0037] FIGS. 23 - 25 are
sinplified block diagrans of several sample aspects of apparatuses
configured to facilitate | ocal breakout as taught herein. [0038] In
accordance with common practice the various features illustrated in the
drawi ngs may not be drawn to scale. Accordin , the_ dinmensions of the

various feat L?Pé%l may! e L4t Brd H ?Wn@&lés%l@e# %‘ngﬁ@ﬁi B%Hefﬁldﬁmelle&?ﬁ%‘?
addi ti on, SOQF a \{Vlre ctess %o dr awlf:arl]t%s angm emﬁ%égng n%ul‘u dkc%/%)[w suggor][ rtnXI‘u’ple 1nl$<s t he

drawi ngs may no epic he" c0 apparatus” (e.qg.
device) or neihRdiorEkbgt !y, |ike reference nunerals may be used to denot e
li ke features throughout the specification and figures. DETAI LED

DESCRI PTI ON [00839] WBGS. 0B aas P48 siplifis€bldtisdihg@sns ef @vaaldespleiagedisbel ow.

It should be apparent that the teachings herein may be enbodied in a wde
vari ety of fefansirelerd comauniggipnspeen fnplogingaeingledkey fasweperbmultiple lipkt h bei ng
di scl osed hef ﬁ S nerely representative. Based on the teachings herein
one skilled ‘Fﬁ@”%ﬁ?ushould appre0|ate that an aspectdiscl osed herein may

be Pl ement pgalndepRITEN | i Bfina PLRAT. ATRE LS ANAADAL WiiROT T @ of

t hese aspect be conbi ned in va exanpl e, an appar at us
may be inpleaﬁmh@ga@%ne met hod may be practlced usi ng any nunber of the
aspects set forth herein. In addition, such an apparatus may be inpl enented
or such a nefddd4 nayIG. 20 is a simplified diagram of a wireless communication system;

[0035] FIG. 21 is a simplified diagram of a wireless communication system
including femto nodes;

[0036] FIG. 22 is a simplified block diagram of several sample aspects of
communication components; and

[0037] FIGS. 23 - 25 are simplified block diagrams of several sample aspects of
apparatuses configured to facilitate local breakout as taught herein.

[0038] In accordance with common practice the various features illustrated in the
drawings may not be drawn to scale. Accordingly, the dimensions of the various
features may be arbitrarily expanded or reduced for clarity. In addition, some of the
drawings may be simplified for clarity. Thus, the drawings may not depict all of the
components of a given apparatus (e.g., device) or method. Finally, like reference

numerals may be used to denote like features throughout the specification and figures.

DETAILED DESCRIPTION
[0039] Various aspects of the disclosure are described below. It should be apparent
that the teachings herein may be embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed herein is merely representative.

Based on the teachings herein one skilled in the art should appreciate that an aspect



be practiced using other structure, functionality, or structure and
functionality in addition to or other than one or nore of the aspects set
forth herwOroo9usdsBer nore, an aspect may conprise at | e&st/use@opbassent of a

claim [0040] FIG 1 illustrates several nodes in a sanple comunication
system 100 (e.g., a portion of a comunication network). For illustration
pur poses, various aspects of the disclosure will be described in the

context of one or nore access term nals, access points, gateways, and

net wor k nodes that communicate with one7another. It should be appreciated,
however, that the teachings herein nmay be applicable to other types of
apparatuses or other simlar apparatuses that are referenced using other
term nol ogy. Faor exanple, in various, inplenmentations access points nay be
referred to FClpyspherBitaPederisasated indeneaantly 9& anysather asngrts an&thatedyope
referred to onn&g%¥§pented as._yser Hy&pnent and so. qQn ngﬁl The system

. or €SE. aspects, may, be com N _various ways. For exam aratus
100 i ncl udes"access por nts tlﬁa’t provi de one or r'YDre Servi ces aé) . g., net wor k

connect i Vi t Yhaf 88 inhlenQcd L SncRRRASHS He%‘fd&i%'d%inyaﬂ}? ni¥Rber bEGE 3§ ek thi n or
that may roamthroughout an associ ated geographical area. To reduce the

conpl exi ty oforthlh&einl ,In addiyora siwhnglhppaaaassy @daimpienika2d andich a sicigldenagccess
termnal 104 are shown. Each of the access points in the system 100 may
conmmuni cat e b RIACtsAGUDBRS ¢HRT StrpgradiRetivod B of strygture fnd-fypctiagity sut er 106 and
ot her network, nodes 108) to facilitate wi de area network connectivity. Such
net wor k node®ddH i 8&@}?%[&]?*}“&% f ’6‘P’E‘Fs°f§1?c?ﬁpeé‘(‘§ setigith E‘?IQHpF‘éﬁtheb‘H%reoﬂn nor e

radi o and/ orasgggt%agg%%{i% a@[&%tt&é??‘e&gm%faclgﬂpi lity managenent entities,

session reference contr ers, gateways, routers, or sone ot her

sui tabl e net yoad) entid.y iRisu@dt idvbRblodePne sepRROAnfAich@mROaS@nbo tades, and
so on.[0042] The system 100 includes various nodes that provide access to

di fferent seuportiesof ecopnmundiafibrenawork). efielilbusoftiamguyioss) varions paedtd efithar , t he
system 100 i ncl udes one or nore nodes (e.g., local router 110 and gat eway
112) that prévilerarq widdie dsyvaibrbinithe @nisneofone ppmerclagges teguipdh.@e%¥s{e. g., at a
visited net Wgorirlit)s,' ga e%rays? A5 ét\(vaérktnggesltl?a? %émrrngrlﬁtca% wilil]l'gne another. It should be
appreciated, however, that the teachings herein may be applicable to other types of
apparatuses or other similar apparatuses that are referenced using other terminology.
For example, in various implementations access points may be referred to or
implemented as base stations, access terminals may be referred to or implemented as
user equipment, and so on.
[0041] The system 100 includes access points that provide one or more services
(e.g., network connectivity) for one or more access terminals that may reside within or
that may roam throughout an associated geographical area. To reduce the complexity of
FIG. 1, only a single access point 102 and a single access terminal 104 are shown. Each
of the access points in the system 100 may communicate with one or more network
nodes (e.g., first hop router 106 and other network nodes 108) to facilitate wide area
network connectivity. Such network nodes may take various forms such as, for
example, one or more radio and/or core network entities (e.g., mobility management

entities, session reference network controllers, gateways, routers, or some other suitable

network entity or entities), one or more correspondent nodes, and so on.



may enabl e the access termnal 104 to access to one or nore |ocal services
114, Simlarly, the gateway 112 (e.g., an edge gateway) may enabl e the
access tewoin@l/114@4 to access to one or nore |ocal serviPCeaIS28/03¢8694 3]
These | ocal services may take various forns. For exanple, in sone

i npl enentations the local service 114 may relate to services provided by a
| ocal network (e.g., by various entities on the sane | P subnetwork
controlled by the Iocal router 110). Such | ocal network services nay

i nvol ve, for exanple, access to a local gprinter, a |local server, or sone
other entity. In sone inplenentations the |ocal service 114 may incl ude

I nternet connectivity. For exanple, the local router 110 may enabl e the

access termnal 104 to access.an Internet connection provided by an
I nternet ser{f0¢d pr Etﬁ %Yéﬁem(l'opgr@h)dewr@ubmeﬁ that %PVI%%C&?%S&W!(%R@ a user's

home, an | nternet e ocal servi ce
e g ol st anges ({12, FfBlont B drgotBel Ml Gal PR TR N Q07 ink NG BB SEry

exanpl e, thenlRGRLSERLYikS! r&l{@r m@xana %Lt@{w@y 112) {h‘aﬁf%{u@@lo@ﬁ beeako&%bﬁel on)
information that the access term nal 104 may use to obtain other services.

[ 0044] To f acithork&dcal depdak (dg. eakeisited manvdikpl Borlekangoe, nislocd r@itedemce (" POP")
are provided for the access termnal 104. In conjunction wth each point of
presence, t heagnewableghe weers traminpDW4ge evdceies oae eioneredqsairginvmgs LPLi nterface

(associ at ed an. | P addr associated wth a_ correspondi veI of
Sorvice . ThusmiBie it cudet 827 mat den Sty lat! e bt SRBRIGIIEL LR o access

a first IevekH£&$§%Q%£%§mk%l&mjﬁggg&ﬂrg service) and use a second IP

address to access a second | eve service (e.g., local service). For

exanpl e, one[pPa3NDr hAe IR kiRl Hap takE viHRS eiee. RdSxpmylche saiaé i ned to

enabl e the access termnal 104 to conmunicate with the first hop router 106

(e.g., a corenpletemtationgat &walysprvice 1obhimy nelge roseodcey pevidaé b eteealnet wor k

(e.g., froma hone network). Inaddition, one or nore network p0|nts of

presence 120ner?a9r ke edbY VWS eitishabihe S%mFeIPaS@E@%\gorképlrzﬁqlﬂaﬁ by the lecgl
t o _access ser Vi
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printer, a local server, or some other entity. In some implementations the local service

e, the

114 may include Internet connectivity. For example, the local router 110 may enable
the access terminal 104 to access an Internet connection provided by an Internet service
provider (“ISP”) at a particular location (e.g., a user’s home, an Internet hotspot, etc.).
In some implementations the local service 116 may relate to network-related services
that are local in nature. For example, the local service 116 may relate to location (e.g.,
position) information that the access terminal 104 may use to obtain other services.
[0044] To facilitate local breakout, multiple IP points of presence (“POP”) are
provided for the access terminal 104. In conjunction with each point of presence, the
access terminal 104 provides a corresponding IP interface (associated with an IP
address) associated with a corresponding level of service. Thus, the access terminal 104
may use a first IP address to access a first level of service (e.g., network service) and
use a second IP address to access a second level of service (e.g., local service). For
example, one or more network points of presence 118 may be defined to enable the
access terminal 104 to communicate with the first hop router 106 (e.g., a core network

gateway) to obtain service via the core network (e.g., from a home network). In



service 114 and the access term nal 104 may use point of presence 120B to
access |l ocal service 116. [0045] Sanple | ocal breakout-rel ated operations
wi |l nowwe 2désiausised in nore detail in conjunction w tirCThusS260009&sh@rts of
FIGS. 2 - 5. For convenience, the operations of FIGS. 2 - 5 (or any other
operations discussed or taught herein) may be described as being perforned
by specific conponents (e.g., conponents of the system 100 and/or a system
600 as depicted in FIG 6). It should be appreci ated, however, that these
operations may be perfornmed by other types of conponents and may be
performed using a different nunber of conponents. It also should be
appreci ated that one or nore of the operations described herein nmay not be
enployed in a given inplenentation. [0046] Referring initially to FIG 2,
several oper & tERs e MFNREY K PPN diPFgeea I €9 ﬁlmébﬁ‘o%qfw%t%ﬁlafa? f¢ence in
conjunction wth Ioc,:all 16)4r eakout descri OcalﬁsSe 202 d 204

Wi | .Ple bted. Blp
aCccesy.terming t¢ conmunicate with aloca % t1ty 1O access {: LVICES. f6 .
relate to provrding points of presence for access term na 4. A point

of presence gBynpleliRlbeccbOrehihdianstay R IRLEPRsdnBe oAl B8RS local

i mpl enent ations. For exanple, in sofre I nplenentations (e.g., LTE-based

i npl ement at | gMse Eldcind peiantesoferminglSlOn eevy ey pdil ociprsdnoe 208 dfaedeeniocdlccess
poi nt name ("APN') associated with a bearer service. Thus, a first |evel of
servi ce (e.gservitolbld®l service) may be associated with one APN ID while

anot her | eve service (e.g., core network service) .may he associ ated
W th anot her AFR T Do WAk aaisd ape g bl How BB Bl o

i npl enment at i . : I, 0 e . different LinklD.
Thus, a fi rs?&?ﬁ)e?}gc Jg?&lg’g%ﬁhglge ﬂ?r%@%%@s@%% %t%gé‘)\?vic{”ﬁeg]ﬁ‘g&ﬁlﬁk| D whil e
anot her | evebppftioR€5MICS. 1MBY %&@n@&ﬁ%p@ﬂaﬁ&s‘ﬂisﬁ:ﬁ'ss@d‘@{tﬂ%t hdreik) By 60047] As
represented by block 202, a first point of presence is provi dleor | ocal
servi ce. Her dgsciifvd asbarsperfonined byl Pecifie cgnponems oo pempbnans ofithidsysthe | ocal
router 110) mayassign an |P address to the access term nal 104 to be used
in conj unct i & ardton 2 pxstan HY asdlerirted g 6. tibshanld be porfeeited. hevews thadr ni nal
104. For exapp

geedperca)lgoenslrrﬁ)ay%%%reﬁgrsmem olal%r types of components and may be performed
using a different number of components. It also should be appreciated that one or more
of the operations described herein may not be employed in a given implementation.
[0046] Referring initially to FIG. 2, several operations relating to providing multiple
points of presence in conjunction with local breakout will be described. Blocks 202 and
204 relate to providing points of presence for the access terminal 104. A point of
presence may relate to different parameters in different implementations. For example,
in some implementations (e.g., LTE-based implementations) each point of presence may
relate to a different access point name (“APN”) associated with a bearer service. Thus,
a first level of service (e.g., local service) may be associated with one APN ID while
another level of service (e.g., core network service) may be associated with another
APN ID. In some implementations (e.g., UMB-based implementations) each point of
presence may relate to a different LinkID. Thus, a first level of service may be
associated with one LinkID while another level of service may be associated with
another LinkID.

[0047] As represented by block 202, a first point of presence is provided for local

service. Here, the access point 102 (e.g., in cooperation with the local router 110) may



assigned for accessing the |ocal service 114 via the local router 110.
Alternatively or in addition, an |IP address nay be assigned for accessing

t he | ocalweenwae64316 via the gateway 112. The access p®CmiUS2@2/08asys t her eby
use the local I P address to route packets between the access term nal 104
and an entity that provides |ocal service. [0048] As represented by bl ock
204, a second point of presence is provided for network service. In this
case, the network (e.g., the first hop router 106) nmay assign an | P address
to the access termnal 104 to be used imconjunction with routing network
traffic to and fromthe access term nal 104. The access point 102 may
thereby use this IP address to route packets betmeen the access term nal
104 and an entjty that provides network service. [0049] Blocks 206 - 212
relate to Op%ﬁsgﬁua?a#%aédﬁé@ t%%?aqs%ssém%é% o e Jpedi l?rﬁ‘i’l’é‘#PéH?IéWlﬂéFP“\t/m%re

control manage func di stri.buted i s wll be
Gascr | bed | nORBVRITsG AT AR Atk BritbR (Ko Rheunb, SRP iy R

i pl enent at i pRsH&ORE a&bssf%m@&m%mw pedJigmghddabrohRr 1@) gaméﬁﬁuaél 65
term nal may be provided by different entities. For exanple, lity

managemnent fanmtdnpaimllPlatdyressah@tbervgmg@dlfmbessegmecb@ah@ywémenpwm/thded by a
| ocal nobility manager (not shown in FIG 1). Conversely, nobility
managenent f gHevdyold lthlaqceqsapinhbﬂztmawé@r\ﬁbsrWeél@rlwaééP Weiipesb@ PWOVi ded by a

t Kk bi | t tit t sh
ngrg;enggdlH%i%ﬁga%%%Ugegﬁeﬁgggwﬁ%g quﬁnggﬁﬁag?p%¥§b%%fﬁngﬁﬁ one or nore
streams and Wo%a‘l' dfé?h%?e{serﬁ@ ' Ecl{%ﬁaegsee%ﬁt ol BE b QA i E)%/qv Tt«%rocal

traffic. For oca managenent” entit may set up

one or nore b@%&rsérvtc@ endhlcasd he n@t%ﬂ@@gteﬁermir@talopl&ﬂern%p@magﬁaﬁe with a
| ocal service provider. To this end, the I ocal ME may nmanage bearer setup,

qual ity of sHraddess (0"tligodstgss teaunihal R’)4adde esd @scdnpmclioceith meting ev¢rR051] As
represented by block 208, a network control nanager al so nay establish one

or more st r eWHEC Erenddronytha accssseming 484 cRheriaera BORINIO2 muy Aharehatss s f or

net wor k IP address to route packets between the access terminal 104 and an entity that provides

network service.

[0049] Blocks 206 - 212 relate to operations that may be employed in an
implementation where control management functionality is distributed. In particular, as
will be described in more detail in conjunction with FIG. 7, in some implementations
control management functionality for a given access terminal may be provided by
different entities. For example, mobility management functionality relating to local
service may be provided by a local mobility manager (not shown in FIG. 1).
Conversely, mobility management functionality relating to network service may be
provided by a network mobility management entity (not shown in FIG. 1).

[0050] As represented by block 206, a local control manager may establish one or
more streams and provide other session management functionality for local traffic. For
example, a local mobility management entity (“MME”) may set up one or more bearers
to enable the access terminal 104 to communicate with a local service provider. To this
end, the local MME may manage bearer setup, quality of service (“QoS”), and IP

addresses for local service.



traffic. For exanple, a network nobility nmanagenent entity ("MVE') nay set
up one or nore bearers to enable the access termnal 104 to comruni cate

wi th a newaanto/dessi ce provider. To this end, the netwoPKTNSRIMAF6SS®Nage
bearer setup, quality of service ("QS"), and |IP addresses for core network
service. [0052] As represented by block 2 10, a local control nmanager al so
may manage pagi ng and provide other nobility managenent functionality for

| ocal traffic. For exanple, when local traffic is received (e.g., at the
access point 102) froma |ocal service provider, a local nobility
managenent entity ("MVE') may cause the access point 102 to page the access
termnal 104 in the event the access termnal 104 is currently in a sleep
node (e.g., a lLow power node). Here, since traffic is associated with |oca

service, thel¥8Hal = fvEPRgateht Flogke?08 cappehvork spytrod mapager alse wawesiblish 102 (as

opposed to apy, Q[C%tnk‘o?r sRERIIDPELNG. AREEIS RO Sdnenl ARRRLAS f&en%{weogﬁm ed by
bl ock 212, a networ k™ control” manager ‘nay nana%e pagi ng Shd provi de ot her

mobi ity manggepent: kst L0aldrk ndbafty RehadRhKntlch@d (M Pha e R0PbR When
network traffic is received (e.g., at  the first hop router 106), a network
mobi | ity manageosrebtareltd dngble tdMceks eayinglaldg o Edremadeessith enerivodkl 104 to be
paged if the access termnal 104 is currently in a sleep node. Here, since
t he recei vedsaryied prpederay obleis pish theineher ME maxnfifapege betrer ssepwirektyMVE nay

initiate pagi ng accordin o standard network paging rul es. For exanple,

t he access t%?%f%@&oégAmﬂﬁéa e%ﬁﬂ%ﬂ“ﬁ?“%WPﬁﬁP F%e access points associ at ed
w th one or tr i %Qﬁ 0 r r the
access terniﬂ??ﬂ104g%§%ﬂggﬁ%age © asgﬁ{%ﬁﬂaﬁgﬁgﬁgg¥%g§gﬁa%%§?%58ruIes, or
ot her types pfoifagidpebvide! Bifer moBRiBAhal3et et ifGtinRYi for btfboafrid. #0f 4, several
operations relating to identifying points of presence in conjunction with

| ocal br eakoerangpiee wiaslordl effic iTtvesecdiper, at tho ascsvgpind €02 Mphoy/ledy]l f or

exanple, to efficiently identify a termnation point of a packetthat is
travel i ng oveFViEhRowHer, hlocylarabilgn mapresmenteativy (WAMERh ay fruge e gecepoi nt . For

point 102 to page the access terminal 104 in the event the access terminal 104 is
currently in a sleep mode (e.g., a low-power mode). Here, since traffic is associated
with local service, the local MME may initiate paging only at the access point 102 (as
opposed to any other neighboring access points).

[0053] As represented by block 212, a network control manager may manage
paging and provide other mobility management functionality for network traffic. For
example, when network traffic is received (e.g., at the first hop router 106), a network
mobility management entity (“MME”) may cause the access terminal 104 to be paged if
the access terminal 104 is currently in a sleep mode. Here, since the received traffic
may be normal network traffic, the network MME may initiate paging according to
standard network paging rules. For example, the access terminal 104 may be paged by
all of the access points associated with one or more tracking areas, one or more zones,
and so on, or the access terminal 104 may be paged based on distance-based paging
rules, or other types of paging rules.

[0054] Referring now to FIGS. 3 and 4, several operations relating to identifying
points of presence in conjunction with local breakout are described. These operations

may be employed, for example, to efficiently identify a termination point of a packet



exanple, it may not be practical or possible for an access point that
receives a tunnel ed packet froman access termnal to determne the IP
dest i nat iwo 2009/ti@3packet. Consequently, several techni QUEdISare/osssEri bed
for efficiently routing such a packet. [0055] FIG 3 describes these
operations at a relatively high-level. As represented by block 302 of FIG
3, initially a node may identify a point of presence for an over-theair
packet to indicate the term nation of a protocol tunnel for the packet. The
node may then send the packet based on the identified point of presence
(block 304). As will be described in nore detail in FIG 4, these

hi gh-1 evel operations may be perfornmed at an access termnal and at an
access point. For exanple, an access ternminal may determ ne the point of
presence f or that lﬁge%‘élpg%erﬁ@ YpbRitveanfaResahigmeing aﬁ%&%%@%@@mtt% air based
on this det erm n?tlon nvers ess, Roi Nt det er

gxar 1t m peprac i%a%’jr Boss1b A E ac@ess Pﬂlnp% t réceivey a nnele(ﬁ1 e point
of presence Forra’ pac ceived over e-alr, orward“the® packet

based on the Adi@trﬁ:dn{ ér%cé%@'té?&m@fto@@@ﬁﬁﬂ@ﬁm 1P Q%ﬁluoﬁ%ffﬁ{erplaa&t now to FIG 4,
as represent ed by bl ocks 402 and 404, different |IP points of presence may

be provided Coiisequentdy,cessal teehiminglard deseivadioe effieeendy ersisg fueh mipacdet.t 0 access
different levels of service. Here, each level of service may determ ne a
di fferent teld@Flati B |3rde%t:r1|be@tﬁh@fﬂl@pﬂ@trlonpat«@iaéwely higbtlewest. Wﬁ@sen&’«dl evel of
service may i cket fromthe access.term is to come out
'n the netwo 3|’<€1 St 5 hiRF &ene G ey BaSagt i raMEaPE NG REr 1 he
packets are 519 ?tttéj\ﬂlrafclaﬁqhétgrn%natloﬁ okgéﬁ)lltocoﬁ\(lﬁlllefl ?Jr t}§63{ Xﬁe(fefh%Xd d{ﬂ jcate

there is no tU e a core networ eve servi ce nmay cate that

there is a tuh@minh tho/Macias 84s0@ bn 8% ad@atifed FitRY Blesdbe GRICKI308). mﬁ,xmurbel cate
t hat packets are to be sent via a tunnel that termnates in a visited

net wor k and/ desciiiledan morealegéitie WY. 4, isseytegh-kmd tohenti@x anplbe perdorined el anof
service may indicate that packets are to be sent via a tunnel that
terminates i fFeasSHImiNahadms pk agad/POIt | Forsxemrle aﬁ@?%@?‘k‘m@a‘% langaydeterminghoul d be

appr eci at ed %hQ ?‘)tmn? otl presencec%or a{s pearcl\clét 0 be seXt %n Iser}l the pacget over-the-air based on

this determination. Conversely, an access point may determine the point of presence for
a packet received over-the-air, then forward the packet based on the identified point of
presence.

[0056] Referring now to FIG. 4, as represented by blocks 402 and 404, different IP
points of presence may be provided for an access terminal to enable the access terminal
to access different levels of service. Here, each level of service may determine a
different termination in a network for packets. In other words, a level of service may
indicate where a packet from the access terminal is to come out in the network. For
example, a level of service may indicate whether the packets are to be tunneled (e.g., a
local level of service may indicate there is no tunnel while a core network level of
service may indicate that there is a tunnel). As another example, a level of service may
indicate that packets are to be sent via a tunnel that terminates in a visited network
and/or in a core gateway. As yet another example, a level of service may indicate that
packets are to be sent via a tunnel that terminates in a home network and/or in a core
network gateway. It should be appreciated that a level of service may be indicated in

various ways (e.g., by a number, by ASCII text, etc.).



vari ous ways (e.g., by a nunmber, by ASCI| text, etc.).[0057] As represented
by bl ock 406, when an access term nal needs to send a packet over-the-air
to an accwe0puilmg43 t he access termnal may identify theCpaisne9nBesps esence
for that traffic. As discussed above, in sone aspects the point of presence
may relate to different levels of service (e.g., local traffic or network
traffic). In sonme aspects the point of presence is indicative of the PSN
gateway at the endpoint of the tunnel. Thus, in sonme aspects the point of
presence nay serve to indicate the deptigdwithin a network of that endpoint
(e.g., which may be | ocated at a hone network or a visited network). [0058]
In sone inplenentations different levels of service may be associated with
different streans associated with different quality of service

par anet er s) . [0887 exéﬁmpéeselae%w@t)dq %e‘WhQS‘fané‘é‘%e\?ﬁ f@@mﬁ%lylefﬂé t%%féléeupaffl@a with a

first set of \?eﬁn?he air tror%neccsegsrp%?‘tgsthe access termln Ondlcfent\llte thﬁpmn%efvrespe%cermy be
associ at ed V\A secon t one or nore eam; € operations

of bl ock 406¢gmairitrie! Xe dfs@i@é@d‘ db¥ieNG sbhe aHﬁEt"s 'tHéLHoﬁ{t oPhiE&A QR Whkeh the
over-the-air packet is to be sent (e.g., by identifying a streamfromthe

correspondi ndifseh) letay ofaegice€dg | Pualtratfic & atwioteraffie)c in sdneapwthy t ake
different forns in different inplenentations. For exanple, in an LTE-based
i mpl ement at i peintdifpfesenspis isdicaivepf he Péﬁr@temyatrtber endpointofdhe uepebnThuset s of

data radi o bearer " DRBs" 0059] In sone di f ferent
el 5 ot s oPapie See B hoHEALMFIoBt TRt SO (G aEe ‘iPPth‘?ﬁqlsj‘&%h?W@thflers
t hat t ,

ar are assoaaLad D | ARck BCLS) Bhes SR nehRl AR EncitE a0

identifier ent Is transmtte

Accor di ngl y, [goss]t hi ﬁl%ﬁ}%ﬁmbféﬁleﬂt@@dr@‘dlf%t fbfvelbbp@lméeqaayn&yaswamdwmh
determining the identifier associated with the |evel of service for the

packet to bedﬁ@nmt@mans@hg%@ﬂﬁmwﬁ®ﬂﬁﬂmﬂ@@nmaﬂnﬁsénhmwrhyummedeﬂS, t he
access termnal then sends traffic indicating the |evel of service. As
di scussed ab®wEWPIq A figs fpscliohpersice Mexbe @%ﬁ@cmﬁiglthr&ﬁrﬁwﬁvefw oF B9 ng the

ol emont at 1 86 LY iSRG B DL R bR RO BTk 8 i th the
packet. 1N e streams. Thus, the operations of block 406 may involve identifying the particular
stream on which the over-the-air packet is to be sent (e.g., by identifying a stream from
the corresponding set) for a given level of service. Such streams may take different
forms in different implementations. For example, in an LTE-based implementation
different sets of streams may relate to different sets of data radio bearers (“DRBs”).
[0059] In some implementations different levels of service may be identified
through the use of unique identifiers that are associated with the levels of service. For
example, such an identifier may be sent with the packet when it is transmitted over-the-
air. Accordingly, in this case the operations of block 402 may involve determining the
identifier associated with the level of service for the packet to be sent over-the-air.
[0060] As represented by block 408, the access terminal then sends traffic indicating
the level of service. As discussed above, in some implementations this may involve
sending the packet over-the-air via an appropriate stream. Conversely, in other

implementations this may involve sending an appropriate identifier with the packet. In

some implementations this identifier may be sent via a packet header. For example, a



sonme inplenentations this identifier may be sent via a packet header. For
exanpl e, aspeci al packet header that includes the identifier nay be

i nsert ed Wotzomenn4d4Be | P packet header and the air interPataSpaokadssheader
(e.g., an RLP header) for the packet. [0061] As represented by bl ock 410,
the access point will then receive the packet over-the-air. As represented
by bl ock 412, the access point may then determne the | evel of service for
t he packet. For exanple, the access point may identify the | evel of service
by determ ning the stream upon which theq packet is sent or by reading an
identifier that was sent with the packet. [0062] As represented by the

bl ock 414, the access point determ nes how to send the packet based on the
determ ned | evel of service. Based on the |evel of service, the access

poi nt may detRSFial Reeket headeithpliipcledey theadengtier apdhisdnssttyd pgweanrbe Bkt in t he
net wor k. For, exanpl as ntioned ahove, th vel .of servjce may indicate
mhetner the hERRERY e fngERE RIS GRS IE L bURLh ifln U fEGEkAD TRY 1S TS

be tunnel ed, [dobg | eX@lepffscREd B4 MISKTRY, thOHERLBindIal Beh REcilLHRBBhckEEr M nat es
(e.g., avisited network, an edge gateway, a honme network, a core network

gat eway) . | noatlierainvoxdspreicnted Dybloas pEL s dcbs peinpoayntherd deterinhe tikacket may
correspond to the term nation of a protocol tunnel through which the packet
is sent fromevtlef sareiestor themashen | Far sxamide. e aceessl poipemey, identife thijlevst ofhop
router 106 or a |ocal service provider OL FI le). Congegugntl , the packet
may be rout et e DHEGRLIHAT SEFAERHREB M (e Rpcket hsi @ BY B4R AR a net wor k

service or | @gﬁgﬁég{ay?vgses)eng‘%hathg EAC%JI vely efficient manner [0063] Referring
, re

nowto FIG several operation ating to the use of distributed MVES

will be descroobpd. Bk apksehOvyodiebROd4 14 hataeect OpRReEREMiARShHNBlelB)e be
performed in inplenentati ons where sone MVE functionality for an access

termnal is packstibded oattheadetmn@inad tbecMtiis¢reicat RBesed Mvibeflavettfisorvadej thy f or t he
access termnal is provided at another node. [0064] As represented by bl ock
502, a first299KE PREYMBR dgprgynctBel teamingtiqn (et eﬁ&m@t) or the packet in the

network. For example, as mentioned above, the level of service may indicate whether
the packet is to be tunneled or not tunneled. If the packet is to be tunneled, the level of
service may indicate where the tunnel terminates (e.g., a visited network, an edge
gateway, a home network, a core network gateway). In other words, in some aspects the
endpoint for the packet may correspond to the termination of a protocol tunnel through
which the packet is sent from the access terminal to another node (e.g., the first hop
router 106 or a local service provider of FIG. 1). Consequently, the packet may be
routed to the designated endpoint (e.g., associated with a network service or local
service) in a relatively efficient manner

[0063] Referring now to FIG. 5, several operations relating to the use of distributed
MMEs will be described. Blocks 502 and 504 relate to operations that may be
performed in implementations where some MME functionality for an access terminal is
provided at a one node while other MME functionality for the access terminal is
provided at another node.

[0064] As represented by block 502, a first MME may be provided at a first node
(e.g., a local node). For example, as will be described in more detail in conjunction with

FIG. 7 below, local MME functionality may be implemented at an access point. This



(e.g., a local node). For exanple, as will be described in nore detail in
conjunction with FIG 7 below, |ocal MVE functionality may be inpl enented
at an accwe=0@puilmi43 Thi sl ocal MVE nmay provide, for exanmpCe/Uush@anssssand
pagi ng managenent and other nobility and sessi on nmanagenent for | ocal
breakout traffic that flows to and fromthe access termnal. [0065] As
represented by block 504, a second MVE nay be provided at another node in
the system For exanple, core network MVE functionality nay be inplenented
at a core network node. This network MVES may provide, for exanple, bearer
and pagi ng managenent and other nobility and sessi on managenent for core
network traffic that flows to and fromthe access termnal. [0066] Bl ocks
506 and 508 relate to operations that nay be perforned in conjunctlon W th
suppor ti ng meFHiNME maygtrayide oreramRifiheRr ¥id gm&lrlg mjn%gamﬁat&nripf 3’Ee access to

dif ferent ser V 13? and sesmog)r(naan?%gl:n'ientaf%hlao&eﬁ?) eakou?tr%at rﬁa%sdl faf%er en tﬂm tiple

NAS i nstances® conmuni ca FEreht hodes.
[0067] As rep.esediga by bl ock 506, the access term nal communi cates with
the first MME via first control signaling (e.g., control plane traffic that
term nat es af0065] MVE} repkeéntakiaynipibek, S0t esca@ried S H maybajabvidaat suppoert a fir st
NAS i nstance for comrunicating with a local MVE to facilitate access to one
or nore | ocafodsé thecrdem [ BOGBIMAS, cotpresahMEIE Hynchprsdiy BBEYC t he access

term nal comuni cates with the secon i ond co troI si gnaling. For
exanpl o, ¢ homRBGLT R APy <l b fory SR st G e b

comuni cat i nge,w, taﬁ'ct %@%ﬁ{‘%&g n'}é}{'?a&dootﬁe%{o‘bmg&?d Qs ‘?ﬁﬁantag n?éﬁ‘?fo% Héfm ©

net work services sone aspect used 1 mobility

management aﬂ@w@&&ﬁfmhmmfronfﬂﬂéa@éé@s_m@llnﬂnal.rmb' Ilty rranagerre_nt may
i ncl ude managi ng nobility and nmanagi ng paging for the access terminal. In

addi tion, sef¥phen nBheakeitennd 303 relatctowgderatian algit ngy beperérmsétnup, QS, and
different 1P addresses for the access term nal. re
conjunction with supporting multiple instances of control 51gna11ng to facilitate access
to different services. For example, an access terminal may support multiple NAS
instances for communicating with different MMEs at different nodes.
[0067] As represented by block 506, the access terminal communicates with the first
MME via first control signaling (e.g., control plane traffic that terminates at an MME).
For example, the access terminal may support a first NAS instance for communicating
with a local MME to facilitate access to one or more local services.
[0068] As represented by block 508, the access terminal communicates with the
second MME via second control signaling. For example, the access terminal may
support a second NAS instance for communicating with a network MME to facilitate
access to one or more network services.
[0069] In some aspects NAS signaling is used for mobility management and session
management. For example, mobility management may include managing mobility and
managing paging for the access terminal. In addition, session management may include
managing bearer setup, QoS, and different IP addresses for the access terminal. Here,
NAS signaling relates to control plane messaging between the access terminal and a

control manager (e.g., an MME), and is distinguished from access stratum (“AS”)

between an access terminal and an associated access point that controls the radio access



NAS signaling relates to control plane nmessagi ng between the access
termnal and a control nanager (e.g., an MVE), and is distinguished from
access stweatowiidAs') between an access term nal and anPagdaseéavasdsaccess
point that controls the radio access(e.g., establishes a route for NAS
signaling over the air interface). Also, it should be appreciated that the
NAS signaling for all of the NAS i nstances may be routed through the sane
(i.e., a comon) air interface between the access term nal and the

associ ated access point. [0070] As represented by bl ock 510, the access
termnal may then access the first service and the second service via the
common air interface. Here, access to the first service is enabled by the

first NAS instance and access to the second service is enabl ed by the
second NAS i ffst-anRlshporpyte fon MaLS gichdipe ovy thetieinigrfeednpénehtioulddst nay be

enpl oyed in nodes.s a acces [ and an access term nal 604 to
o ovi e 1 ocarorby bRy AR AR BR Sl inecy s BB A RE R Rk hour 4 be

appr eci at ed {Rafmd (8., d8SHRMbRGG IFRARAIRRI R HeSBcPYRiRallNE MRNBhRE | Nto
ot her nodes in a comruni cation system For exanple, other nodes in a system

may i nclude seapeomnts simlar to those described for the access point 602
and the access termnal 604 to provide simlar functionality. In addition,
a gi ven nodel08891 cons sipresemed o blpgkr d 0othe agsessdergdndl bed theo aesserethe Sst For

exanpl e, a node may contain nmultiple transcejver c onents that enable the
mode t o' oper SrECORMGH BB e SRR She s M CHRS GITE UY f or ent

technol ogy. 90221 ABIGNOML ik Th Gy fined 19 1AGEERARL0N O0BcANGbIDE access

termnal 604 ma e respective transcelv
conmuni cat i ngy e kéoRN®AZNRMRE. and with ot her nodes. The transceiver 606
includes a transmtter 610 for sending signals (e.g., nessages and packets)
and a recei VEN7H12 Fur. 6rdepieis veveepl sorgmankests thst mmy ba ¢npplogdden hodemnsicbiaver 608
includes a transnmitter 614 for sendin% signals and a reggiver 616 for
recei vi ng si #figaisgoint 602 and an access terminal 604 to provide local breakout-related

functionality as taught herein. It should be appreciated that the described components

also may be incorporated into other nodes in a communication system. For example,

other nodes in a system may include components similar to those described for the

access point 602 and the access terminal 604 to provide similar functionality. In

addition, a given node may contain one or more of the described components. For

example, a node may contain multiple transceiver components that enable the node to

operate on multiple frequencies and/or communicate via different technology.

[0072] As shown in FIG. 6, the access point 602 and the access terminal 604 may

include respective transceivers 606 and 608 for communicating with one another and

with other nodes. The transceiver 606 includes a transmitter 610 for sending signals

(e.g., messages and packets) and a receiver 612 for receiving signals. Similarly, the

transceiver 608 includes a transmitter 614 for sending signals and a receiver 616 for

receiving signals.

[0073] The access point 602 and the access terminal 604 include other components

that may be used in conjunction with local breakout operations as taught herein. For

example, the access point 602 and the access terminal 604 may include respective point

of presence controllers 618 and 620 for providing (e.g., defining and/or maintaining)



[0073] The access point 602 and the access term nal 604 include other
conponents that nmay be used in conjunction with | ocal breakout operations
as taughtwber@in4esbor exanpl e, the access point 602 andPChaSawomsesss er m nal
604 may include respective point of presence controllers 618 and 620 for
providing (e.g., defining and/or maintaining)nmultiple points of presence
for accessing different services (e.g., local service and network service),
and for providing other related functionality as taught herein. The access
poi nt 602 and the access term nal 604 nmay include respective comunication
controllers 622 and 624 for sending and receiving traffic (e.g., traffic
indicating different levels of service, nessages, and packets) for

accessing services, for_ determning howto send a packet (e.g., via a
tunnel or nomtllﬁ‘ﬁt?éto}m%ﬁfd’r?sé‘?‘ce6?%9?"(9?lﬂ%d‘&eﬁ’étSeFVé‘Feét(%%i lerhsevishard ty as

taught herein, The acc 384 peLNt 602 t.he.acces 604. may i ncl ude
espective chrParedREhii BF bRlidd RS RSy Ll st o

recei ving copdEQlyomk Q@adn'drﬂg: e(cgesgtermfngll (f()‘ZIQﬁanlﬁ'clﬁd\é@:spe&% c§1’flﬁ’1ﬂf?1"c£tldﬂg ( e.g.,
usi ng and/ or deflnlng) mul tiple NAS instances, and for providing other

rel ated functdneoBér 632 asl ceatightndiey@idmeceivie tete@. patfittinéiG2ingry i ncl ude a
| evel of service determner 630 for determning a |l evel of service, and for
provi di ng ot tisferepeleedeef spiyrret esedes.tapd a@k@%@t@cwww yerviqeadva] The

t hi h t f t t
For _oxanpl o, UCHETDEUHAT HUGE! HOERF! bEd“Her e thdy Tweh i BREMLEEDS n an U i ra
Vobi e Br oadialdshas bl RIAEH Iy SHEM:od n}g}cﬁ&%@%ﬁ@h@ﬁgée {i on-based

("LTE-based") system or e of co ni cation system For

i 1T ustrati ongriikie0s @Sy iS@URr&pedRERbRrol HBh PROEASE 876 SRlGR IS S%dllll%]
described in the context of an LTE-based conmuni cation systemin t

di scussi on tmaMnﬁﬁkhmmﬁmnmdsqmﬂMQQBgonﬂﬁmmhnEH@S)ﬂismxmﬁmgngadﬂnglon,
several sanple inplenmentation details will be described in the context of a

UVB- based coffliidg@tipgrmdyele BidS ipstenees. ardonpv wina aer reiged Bagtionplity as

819 n![ EQCt hon WI thq hgrm%s Th%gccesslp%%t 665 may 1nclu(ae ?evglpc}%rsgr(\:f{ceatd&edrrrglrrl]eaft63& ?ma or all

determining a level of service, and for providing other related functionality as taught
herein.

[0074] The teachings herein may be applicable to a variety of communication
systems. For example, the techniques described herein may be implemented in an Ultra
Mobile Broadband-based (“UMB-based”) system, a Long Term Evolution-based
(“LTE-based”) system, or some other type of communication system. For illustrations
purposes, several sample implementation details will be described in the context of an
LTE-based communication system in the discussion that follows in conjunction with
FIGS. 7 - 15. In addition, several sample implementation details will be described in
the context of a UMB-based communication system in the discussion that follows in
conjunction with FIGS. 16 - 18B. It should be appreciated that some or all of the
components and/or operations discussed below may be incorporated into other types of
communication systems.

[0075] FIG. 7 illustrates several nodes in a sample communication system 700 that
comprises, for example, a portion of an LTE-based network including UMTS terrestrial

radio access network (“UTRAN”) components, GSM edge radio access network



conponent s and/ or operations discussed bel ow may be incorporated into other
types of conmunication systens. [0075] FIG 7 illustrates several nodes in
a sanpl e wormnamile@Bi on system 700 that conprises, for eramEpise)o9a3sssti on of
an LTE-based network including UMIS terrestrial radi o access network
("UTRAN') conponents, GSM edge radi o access networ k(" GERAN') conponents,
and evol ved packet core ("EPC') conponents. In this exanple, user equipnent
("UE") 702 communi cates over-the-air with a Hone eNodeB ("HENB") 704 (and
potentially other UTRAN network el ementsg not shown). [0076] To facilitate
| ocal breakout, a portion of the functionality that is conventionally
inplenmented in the network is instead inplenented at the HENB 704.
Specifically, co-located with the HENB 704 are a _hone serving gateway
("HSGW) 706!(CE corapsets ae §vlerd paeliet gare EREY | eqmegnys- 2081 and a hone
MVE ("HWVE") 710, For conveni. hese co-l ocated .conponent s be
referred to FHemisRE MR AE oL B Ruf i i LB IR Tt

respectivel yepippgiohd daQ@potl&FgufEma G%Aﬁméw&da@eleﬁa]gt%a{ &dwgpnponent s may

be referred to herein as co ctively conprising a fento node. [0077] The

system 700 e[oorelys Vardiciisse pratboeakbg, 4 porfi@cefthd Aah&ioalityhat sat i on bet ween
the illustrated functional nodules. For exanple, the HENB 704 na

commu 3 i cat edvﬁgWPmb?naIM\?Elpmﬁ‘(eé iythe nefwedy & ingtepdvamkernavid af the PEﬁ\“%‘)Vg‘b r ot ocol

i i i 713. E i i 714
A TN R Y.
712 may commyy ¢l &e c{l;gt ﬂqm%%{"%%_gat%:mé%g%%} Pa homOWNp 718 via an S3

protocol as indicate I ne SO nay communicate with a

home subscri pemvseryan. Forésavinichde thds@cAbcHbRcaiRhO8Oma@Be ichdicgas ed by |ine
724. The SGW 714 may conmuni cate with ot her UTRAN conponents via an S12

prot ocol as heeineatd Bdall3GW] nlecal P6&W vantl b 1édaeMSESkes pacBively alrenldBbnphot ocol as

indicated by line 728, with the MVE 712 ) )
HENB 704 and the co-located components may be referred to herein as collectively
comprising a femto node.
[0077] The system 700 employs various protocols to facilitate communication
between the illustrated functional modules. For example, the HENB 704 may
communicate with an MME 712 (e.g., a core network MME) via an S1 protocol as
indicated by line 713. The HENB 704 may communicate with an SGW 714 (e.g., a
network SGW) via an S1 protocol as indicated by line 716. The MME 712 may
communicate with a serving GPRS support node (“SGSN”") 718 via an S3 protocol as
indicated by line 720. The MME 712 also may communicate with a home subscriber
server (“HSS”) 722 via an S6a protocol as indicated by line 724. The SGW 714 may
communicate with other UTRAN components via an S12 protocol as indicated by line
726, with the SGSN 718 via an S4 protocol as indicated by line 728, with the MME 712
via an S11 protocol as indicated by line 730, and with a PSN gateway (e.g., a network
PGW) 732 via S5 and S8 protocols as indicated by line 734. The PGW 732 may
communicate with packet data network entities such as the Internet and an IP

multimedia subsystem (“IMS”) via SGi protocols as indicated by lines 736 and 738,

respectively. Also, a policy and charge rules function (“PCRF”) 740 may communicate



via an SI 1 protocol as indicated by line 730, and with a PSN gat enway
(e.g., a network PGN 732 via S5 and S8 protocols as indicated by |Iine 734.
The PGW A0 20@y11e@amuni cate wi t h packet data network enPCTitsg009084¢358s t he
Internet and an I P nultinedia subsystem ("IM5") via SG protocols as
indicated by lines 736 and 738, respectively. Al so, a policy and charge
rules function ("PCRF") 740 may comruni catewith the PGWN 732 via Gx protocol
as indicated by line 742 and the I M5 via Rx protocol as indicated by |ine
744. [0078] The system 700 provides inpioved | ocal breakout performance

t hrough the use of the HSGW 706, the HPGW 708, and the HMVE 710. As

descri bed below, this inproved perfornmance nay relate in sone aspects to

i nproved nobiljty managemant bear er managemant and E/Ing mana enent .

[0079] FIG Y rheL?é%WaY 2 ¥iargrotognl ap indicate Pxﬁh%wr?@ﬁlml S¥aREp %ﬁ% rout ed

via differeng mgéNt nt| ties. As represented by line 746, | ocal
breakout trat¥ic tor ytlﬁ 702 is routed via the HENB 704, the HSGW 706,

and the HPGWpg toﬁlé ﬁiﬂo@ AviRE IMbr6 R dRbQY bid&louf forﬁmwihb W 7).
Conver sel y%s%epr eseér?ly{g%gd by% |V#1e 74r net wor k to;l I?B? C ' ]Ighorre rout ed

traffic) mayukefeUHIEWVI0a, thth HPEENRBS! 0] the HBINBGM (. 145 d@adaetirbeloRGNﬂSZ
to/froma packet data network. [0080] To support the local traffic and the
net work traf fnilmfoveé PREOTRRpCe IRy Ielafatin phrac fseeqs fo immsyeprmebilil mpretedsl st acks

wherein an ajr interface between the UE and an associ ated HENB may be
shared betwe ‘??retrl’??ém%%eﬁ’(‘?ﬂ%an MEYUEPFEE| G 8 depicts a control plane

protocol sta %OO H&jatn\ﬂ\téltl)g%g It l%&fsarllrtljgfhtc afld H%wHH{%Ta‘cfﬁkp QE&uJ&‘UmF (Eﬁ{a%mgw‘s

i nstances ( 02 and i's exa d|t|on

depicts a das@wm@m@wreﬁﬁmohssépa&km&p@ mﬂa@u@l lbl:dllﬁieﬁl?dueﬁraﬂﬁb@dr tie UE may
support nmultiple applications (APPL 902 and APPL 904), where each

application 7@ iassoxlivadt thd HENEN7(E, the HSEIVE MO0, laRd thettERG WSO8 (céfrgm a local
corresponding to I P 906 and I P 908). [0081] Various provisions my be nade
for the dataspyighrrogdert (et shgwi @Fggpaoﬁonyeé@%}{ as represented by line 748, network

traffic (e.g., home routed traffic) may be routed via the HENB 704, the SGW 714, and
the PGW 732 to/from a packet data network.

[0080] To support the local traffic and the network traffic, a UE may run multiple
(e.g., two) partial protocol stacks wherein an air interface between the UE and an
associated HENB may be shared between the stacks. For example, FIG. 8 depicts a
control plane protocol stack 800 that illustrates that a UE may support multiple NAS
instances (NAS 802 and NAS 804 in this example). In addition, FIG. 9 depicts a data
plane protocol stack 900 that illustrates that a UE may support multiple applications
(APPL 902 and APPL 904), where each application is associated with a different IP
interface (e.g., corresponding to IP 906 and IP 908).

[0081] Various provisions may be made for the data plane at the UE to support local
traffic and network (e.g., home routed) traffic. As discussed below, in some
implementations a UE may not be allowed to connect to a HENB local breakout unless
the UA has been accepted by the core network. Thus, a UE may not be able to use local
breakout services if the UE has not been authenticated by the core network or if the
backhaul is not operational. Separate default bearers are set up for the local breakout

path and the network path. From the perspective of the UE, local breakout traffic may



traffic and network (e.g., home routed) traffic. As discussed below, in
sone inplenentations a UE may not be allowed to connect to a HENB | ocal

br eakout wol2e®gi1sd@ UA has been accepted by the core neramrs2009086358 a UE
may not be able to use |local breakout services if the UE has not been

aut henticated by the core network or if the backhaul is not operational.
Separate default bearers are set up for the |local breakout path and the
network path. Fromthe perspective of the UE, |ocal breakout traffic
maysi nply |1 ook |ike another PDN. The UExps aware of different sets of
bearers on the data plane. Different points of presence (e.g., APNs)

di stinguish the | ocal breakout PDN fromthe network (e.g., macro) PDN. The
UE will thus use the appropriate bearer for | ocal breakout traffic versus

networ k t r af FiMeLY 1o likeaaihpiel DN n EhaJEE v aseofdlidpiy seft af boprers ¢ebiaddt s for
| ocal breakout tr i ¢ ver.sus network ffi.c.. [.0082] Vari ous Vi si ons
o ea o b M, T TSR BEAMRE K WERA difingh P iR ol AR APV DL 0TS

and networ k £pafifd fetwdiRle. EXAIRL DR He UBYil 8RS 3R (APRp AT R IRl 3Per when
comuni cating with the neiwork (e.g., nacro) MVE. In contrast, the UE may

not use a ci phambrdakout MmafficusBuandiwubik taifth &oy exafipie, derOImMbE sdnll Repawitd h t he
HVME. [0083] A new service request may be encrypted between the UE and the
MVE. Here, tRECRERNBCajorheal tieakapl teaffiovatius nptwgtk wHfihet her the request is

destined for t HENB.(for | ocal  breakout r the network. ordi ngly,
e memme suont0RE 1EVE Ok SER s os bamaky R egons pinkaynbEE Sl boed
here. [0084 i e | i er. i oyed.
e, fhe e P R ERIEIRALALORae, PR EA Ml WOl b BIREOYES,

NAS nessage ¢ighd@skh BaEmifEatind it @t ork € NBLMEY MMYVEN (iR, tha@ HHENB
receives this nessage, it routes the packet to the appropriate destination

based on t hi mapnét.usé¢ mciphertioranayi usp b entd niphdr) when donenuddicatimy wills the HMMer ent
sequence nunbers for nessages associated with the HWE and the network MVE.
[0085] In anthORYr i Aplceienicarsayast ey ba cagrEpirgls taeeyribs VRgnboareYE. are
provided for Here, the HENB may not be able to distinguish whether the request is destined for the
HENB (for local breakout) or the network. Accordingly, schemes such as those
described above at FIGS. 3 and 4 may be employed here.

[0084] In one implementation, a single NAS SM layer is employed. Here, the UE
may include a special bit in a header to indicate whether a NAS message is destined for
the HMME or the network MME. When the HENB receives this message, it routes the
packet to the appropriate destination based on this bit. In such an implementation, the
UE may use different sequence numbers for messages associated with the HMME and
the network MME.

[0085] In another implementation, separate NAS signaling bearers are provided for
communicating with the HMME and the network MME. This implementation thus
involves separation of the NAS SM layer. Here, the UE will put local breakout requests
and network requests on the appropriate NAS signaling bearer. When the HENB
receives a message on a given NAS signaling bearer, the HENB routes the packet to the
appropriate destination based on the bearer.

[0086] The system 700 may provide other local breakout functionality that is similar

to the functionality discussed above in conjunction with FIGS. 1 - 6. For example, an



comuni cating wwth the HWE and the network MVE. This inplenentation thus
i nvol ves separation of the NAS SM | ayer. Here, the UE wll put | ocal

br eakout weqo@stige4dand net wor k requests on the appropri aP€TNASNI0§G388 | Ng
bearer. When the HENB recei ves a nmessage on a given NAS signaling bearer,
the HENB routes the packet to the appropriate destination based on the
bearer. [0086] The system 700 may provi de ot her | ocal breakout
functionality that is simlar to the functionality di scussed above in
conjunction with FIGS. 1 - 6. For exanpbe, anHENB rmay assign an | P address
for a UE for |local breakout. In addition, a UE may be paged for |ocal
breakout traffic. Al so, an HENB may support QoS for |ocal breakout traffic.
Each of these aspects of |ocal breakout will be discussed in turn, [0087]

Funct i onal i t YESEcRazRssigEal 1B adderrelosa B faclard! Sirekoiicmaddiding DHepd Painct i ons,
and nel ghbor (b8 E &Yoo fRIRE LS SFHENBR, TRYRBOS TR 04l poST ON an

| P address foF° o0 provid unc uced tunctionality

HPGN may be prvi 84 AthetRpddENR 1831 SR Will deldiEcusled fH8H4E, t he HPGW may not
support all of the functions of a conventional PGW(e.g., as deployed in a

core networ kjooBTit nBynctiosdligadick uppPPIRe addias ald@ueod, DHCIPvoasd BAGCPaMy ot her
functions that may be desired. [0088] Exanples of functionality that nmay be
enpl oyed i n Bosjancnd opighihor diseevap! 4sdlgiinadan BECt486 bmap hgyerdplpyad th awsin br eakout

traffic follo re,.an hyf f er packets (e.g., provid | DLE
ode downt | i SAUREE BEREEL gy ProVHE St RO £ Ay o Bl an
initiation o | i .G @@W T may

t her eby al eri{nagﬁé @@gﬁggﬂi {gttg%ﬁ]l%}ﬁﬁ ags{oﬁ?gﬁgg(ggz%g%e’o eq'(t{?r a fliﬁ%,y. HOFSLB)?%NI n
response to gushth@finddddk bf a EdQcdiRalm@W det edsicpRyMianR caRtheBioriueh eNodeBs
the UE wll be paged. Thus, the MVE may support UE reachability in ECM DLE
state (e.g., manokwad nypaotht nbdvedmetiexsemd inpothaf fup@ighntyatrredyr t@nssiiedsi on) .

Here, paging bg t he MME does not need NAS signaling. Rather, the MVE may
si mply comulfi088lt e Hivapplespfhangtonplitypthtanays cpplaygd mtcoBNBE OB Yath eNodeBs

(e.g., HENBs griabling the UE to be paged for local breakout traffic follow. Here, an SGW may
buffer packets (e.g., provide ECM-IDLE mode downlink packet buffering). In addition,
the SGW may support an initiation of network triggered service request procedure. The
SGW may thereby alert an associated MME of the presence of traffic.

[0089] In response to such an alert, the MME may determine when and at which
eNodeBs the UE will be paged. Thus, the MME may support UE reachability in ECM-
IDLE state (e.g., including control and execution of paging retransmission). Here,
paging by the MME does not need NAS signaling. Rather, the MME may simply
communicate when to page a UE to the relevant eNodeB or eNodeBs (e.g., HENBs).
The page is then broadcast by each eNodeB based on an identifier (e.g., GUTI, T-IMSI,
IMS]I, etc.) of the UE.

[0090] In some implementations mobility (e.g., service continuity) for local
breakout traffic is not supported. In such a case, the UE may only be paged for the local
breakout traffic at the corresponding HENB that provides the local breakout. However,
mobility may still be applied to anchored traffic (e.g., anchored either in VPLMN or
HPLMN). Such anchored traffic may be associated with, for example, a core PGW or

some other anchored PDN. Here, the network MME may cause the UE to be paged for



The page is then broadcast by each eNodeB based on an identifier (e.g.,
QJTl, T-IMSI, IMSI, etc.) of the UE. [0090] In sone inplenentations

nmobi [ ity We.2g09/11s@8vi ce continuity) for |ocal breakout ®PCERfUS2@i03688%1
supported. In such a case, the UE nmay only be paged for the | ocal breakout
traffic at the corresponding HENB t hat provides the | ocal breakout.

However, nobility may still be applied to anchored traffic (e.g., anchored
either in VPLMN or HPLMN). Such anchored traffic nmay be associated wth,
for exanple, a core PGWor sone other aprhored PDN. Here, the network MVE
may cause the UE to be paged forthe anchored traffic at the HENBs and macro
cells in the current tracking area list for the UE. [0091] To provide the
above SGWfunctions, a reduced functionality HSGW may be provided at the
HENB as showheiapchered trafiic af the FHSdRs dpdymagen celiipidbs %uﬂapy tragking geeafipf{et i ons of a
convent i onaItS%\ﬁ/(e. g., as deployed in a core network) but may instead
support the élﬁové functions (e.g., provide the interface to the MVE to

support pagi ﬂﬂbl]andTé‘E%v%%abBb@@@W%ﬁctfoHs%fa riR¥ePBndRRkIpdsdvPBRZ] | n some
i npl ement ati ons the above MVE functions may be provided by including a

reduced funchbé moeiléd at tdNIMENB s §HoenHENES. &S Thi 6MIGW al nG suporldibdf thes, t he
system may enpl oy distributed MME functionality whereby functionality for
di fferent typastion of ¢ egnvprtional SrWV¢-geth deploged macertneyrkitiuemay mstepe syst em

e.g., the HWE manages pagi ng and bearers for |ocal services and the

ot sor k- MVE MRS HSGiT G AR Bt ae (ForteHarsb i UMD SUSPN PG WE ray

not support gﬂdlan%m}%ptﬁm&%g}ﬂap&%diegirg&?nventi onal MME (e.g., as depl oyed
ut may pp

in a core networ I nstead support the above functions and any

ot her functi @og2]t hatn JoR¥ iMBleAheSthii @ the BERIVMMUBENAE maiTBE BIFRIIL&bY ONS t he
above MME functions may instead be provided through the use of an Sl 1

pr ot ocol i nteclhdne afredmoed foectiddity HIVMEBEat MVEEND s shhvowm KIG. Fl That 5) theThat | s,

i nstead of using the HWE as shown FIG 7, the HSGWN may )
system may employ distributed MME functionality whereby functionality for different
types of traffic is provided at different entities in the system (e.g., the HMME manages
paging and bearers for local services and the network MME manages paging and
bearers for network services). The HMME may not support all of the functions of a
conventional MME (e.g., as deployed in a core network) but may instead support the
above functions and any other functions that may be desired.
[0093] In other implementations the above MME functions may instead be provided
through the use of an S11 protocol interface from the HSGW to the MME (not shown in
FIG. 7). That is, instead of using the HMME as shown FIG. 7, the HSGW may
communicate with a core network MME that provides all of the MME functionality. In
some aspects, such an implementation may involve modifying the S11 protocol or may
involve changing the MME to support multiple SGWs to change the paging behavior of
the MME.
[0094] Certain efficiencies may be achieved through the use of distributed MME
functionality (e.g., between HMMEs and core network MMEs) since the messages
relating to local traffic may be routed from the HENB to the local MME rather than to a

core network MME. Thus, the resulting architecture may avoid the use of one or more

interfaces between the core MME and each HENB (e.g., S11 interfaces between the



communi cate wth a core network MVE that provides all of the MVE
functionality. In sone aspects, such an inplenentation may involve

nodi f yi ngwoheosBiiedpr ot ocol or may i nvol ve changi ng t he WNVEUSRO®OpSES t

mul tiple SGM to change the pagi ng behavior of the MME. [0094] Certain
efficiencies may be achieved through the use of distributed MVE
functionality (e.g., between HWEs and core network MVES) since the
nessages relating to local traffic nay be routed fromthe HENB to the | ocal
MVE rather than to a core network MVE. Fhus, the resulting architecture may
avoid the use of one or nore interfaces between the core MME and each HENB

(e.g., SI | interfaces bet ween theMMVE and the HSGWM). Moreover, the
reduction in nessa %§§raffl ¢ and work| oad at the core netvvork associ at ed
with processMWF tHES s g MOTGON S @ér%qugﬁlﬂnrmegmagmﬁgﬁfﬁcﬁéﬂ @voaﬁl@ &l arge

nunber of HENBS r'erﬁet Oekssgosctlagé’g 0095 yeral .exanmpl e jonality

that nay be enployed 1n conhj Uncti on SSI eselﬁ\éﬁﬁe p%geilgmﬁ a&o Yor 1ocal

br eakout tra{hgfecdrgpﬂa{gg\ﬂumb& &m&qg%@ gs}anupl i nk/downlink traffic flow
tenplate ("TFT") and a QS cl ass indi cag "QCI") are provided for each

| ocal breako[o09flear Bevetad e s rof ﬁ@aﬁorfamyahatmlbie emploly DB &bnjHearien alith
procedures may be enployed to establish the EPS bearer with the HPGN |n
one procedur@nHENB smm@é@@%fon@yalwaé@ﬁﬁﬁagwfemwstIatsp@alcﬂtsys an the HPGW

HEN t f d terf
g e de | nBdGor R AR s b WART e ae lrSEge ikest RS % ocedur e
my be a betfn%(ud&?fb'r%@ch 5l (RLEIBRLAL 0 sﬂ@&w@ b MYE authenticates t he

UE as wel | anot her roce ace 15 defined to the HPGWN

(dynani cal | YDM9$]009g&vei@bio@é@rés)fﬁh@%e@hpfdz}@&fo‘e@ﬂﬁﬁlﬁs‘htth/e PEy/bdakr wiRkigment ed in
the HPGWin conjunction with supporting QS for |ocal breakout traffic. For

exanpl e, t heHFBBW imaye sropphird, thediPSusercr pag ketonbgsedsthiidatiepti thgHPGMe HPGN may
support transport | evel Ee acket marking in the uplink. In addition, uplink
("UL") and d@v%[)?rrﬁ(E}(IBW )ld pEreg UE). In another procedure an STA interface may be

defined to the HMME from the AAA (access specific). This procedure may be a better
choice in implementations where the HMME authenticates the UE as well. In yet
another procedure, a Gx interface is defined to the HPGW (dynamically).

[0097] Various types of functionality may be implemented in the HPGW in
conjunction with supporting QoS for local breakout traffic. For example, the HPGW
may support per user packet-based filtering. The HPGW may support transport level
packet marking in the uplink. In addition, uplink (“UL”) and downlink (“DL”) rate
policing/shaping and gating control may be supported. Also, UL and DL bearer binding
as defined in TS 23.203 may be supported.

[0098] Various types of MME functionality may be provided in conjunction with
supporting QoS for local breakout traffic. For example, NAS signaling and bearer
management functions (e.g., including dedicated bearer establishment) may be
provided.

[0099] In implementations that employ an HMME (e.g., as shown in FIG. 7), the
HMME may be used for the NAS signaling. This may imply that the UE is to support
multiple MME NAS signaling instances. One method may involve defining a second

radio bearer for the HENB MME. Then, based on which PDN is being used (e.g., for



pol i ci ng/ shapi ng and gating control may be supported. Al so, UL and DL
bearer binding as defined in TS 23. 203 nmay be supported. [0098] Vari ous
types of WhRodunedssonal ity may be provided in conjuncti @TRS2609984880rt i Ng
QS for local breakout traffic. For exanple, NAS signaling and bearer
managenment functions (e.g., including dedicated bearer establishnent) may
be provided. [0099] In inplenentations that enploy an HWE (e.g., as shown
in FIG 7), the HWE may be used for the NAS signaling. This may inply that
the UE is to support nultiple MVE NAS spgnal ing instances. One nethod nay

i nvol ve defining a second radi o bearer for the HENB MVE. Then, based on
which PDN is being used (e.g., forlocal traffic or network traffic), the UE
sel ects the ap propriate bearer. The use of mult pl e bearers may invol ve

separ at e NASOSEd@ticsf nfff&wﬂ@é%fﬁ%éliePFo%eleﬁﬁyhera@ngpaﬁe m:ers dégPiedf. [00100] In
| ement at on at do it erf the core
| mp I )ﬁ/lpt r'1oe:arers 1nv0?\r;g) sep%/rat R@@’sl\e{clzurf%cog‘lea h palr Hltay treef%{pl% R

network MVE e e tised"to sup reak Such an
|nplenentat|g£mq§y i nvol ve nDdlfylng the S11 protocol or may invol ve
changing the MME to support multiple SGW to change how the bearers are set
up by the MViB01¢0Q01Giinplemeatidoisi thar db aot dngpldyuanciMd g et 91 | desidace betie above,
other functionality may be supported in conjunction with |ocal breakout.
For exanpl e, c@awtivakdYIMenmaishrctiedty supreriRos él%léwk@ﬁ tiaffe. Svelbamt i ng

f t t ed f t f t | ude UL d
L1 oS TS SHERS S RIS O QUSRI B8, LAEL enR e CE UL an
defined in Tﬁﬁ%to%%g%ori RSO0 MNEHBRGH] RDR-SHE T A5 bf AGK(RY area | st

managenent nay por tracki ng area local

br eakout may[oaméty desiddnmheo ﬁlbﬂmbﬁd)\dﬁht gcrmé@yuod@setﬁehmk@&ﬁln yihgajeout .
[00102] Referring nowto FIGS. 10 - 1 sever al exarrpl es of caII fl ow t hat

may be enpl oygotal it henjsesdemitly m&alvhréalkodue FdesempleePIGW fang@mesuch as

| mpl enment at | gl?v%ulal‘ntglczeptlo%/ and accounting functions may be supported. Examples of
accounting functions include UL and DL service level charging and UL and DL service
level gating control as defined in TS 23.203. In addition, MME functions such as
tracking area list management may be supported. Here, the tracking area list for local
breakout may only designate the HENB that provides the local breakout.
[00102] Referring now to FIGS. 10 - 12, several examples of call flow that may be
employed in the system 700 will be described. In some implementations a UE may
send an indication to an access point to inform the access point that the UE is capable of
receiving local services.
[00103] FIG. 10 describes sample attach call flow. Initially, the UE communicates
with a single core network MME (e.g., a macro MME) over NAS. The UE sends an
attach request to the HENB (e.g., to a femto node), and this request is forwarded by the
HENB to the network MME. The information provided in the attach request from the
UE may include, for example, IMSI or GUTI that may be used by the HENB to find the
MME, the last visited tracking area identifier (if applicable), UE network capability,
PDN address allocation (IP version, when to allocate address), protocol configuration

options, attach type, KSI, NAS sequence number, and NAS-MAC. In some cases, some

of this information may be encrypted. However, the UE may need to send some



send an indication to an access point to informthe access point that the
UE is capable of receiving |ocal services. [00103] FIG 10 describes sanple
attach cawb 2bd9omu64Bni ti al ly, the UE conmuni cates w t h aP€Tagk@nsssss net wor k
MVE (e.g., a nmacro MVE) over NAS. The UE sends an attach request to the
HENB (e.g., to a fento node), and this request is forwarded by the HENB to
the network MME. The information provided in the attach request fromthe UE
may include, for exanple, IMSI or GUTI that nay be used by the HENB to find
the MVE, the last visited tracking areazsdentifier (if applicable), UE
networ k capability, PDN address allocation (IP version, when to allocate
address), protocol configuration options, attach type, KSI, NAS seqguence
nunber, and NAS-MAC.. I n sone cases, sone of this infornmation n%ﬁ%be

encrypt ed. HEWREmaton inhe dler pyhatibe HENG willb abls sedsieraiearicdicr the Uhis cl ear so

t hat the HENglm&J%fgemgblﬁx%ﬂngﬁ%%%nine whet her the UE is capabl e of
accessing | ocC Fo B eakout S SEF Vi ces: fﬁﬁfﬁ4] Referring again to FIG 10, the

UE communi caj@$odp t Refehdonehings ldME thOUBebhRtAAL DRt aatoanvandisecurity
oper ati ons. re, the UE may be authenticated to the HSS (not shown in FIG

10) . [ 00105] pdrformaddihtihtationdat acdutityhgaradoss. dfcee, SetURImaf b¢ adthaticeédwor k. Her e,
the network MVE sends a create default bearer request. The network SGW
cooper at es wihe fiSSHaotsbewkEIBGANt 0 create the bearer and replies with the

te def t . .[.00106] Th k th d ttach
ccoopt mesealf1 B FiadlERn i SFRFS Alar| BHOBREOPHEEE T A BALSEN accept.
may i nclude, Nﬂ\ﬂé seql)&ggpljegte d@fgﬂ\ﬁ be%'rqu@?’\'rf?ed&'iﬁ&ﬁg%?%ﬁ%'te‘g%tﬂﬂ list, EPS

bearer identity, session nanagenent configuratio g. including UL

TET), or cal hetwOifI@MIt@ERD tHRPedreNhd réphes withheTRAUERERItBUIEhessAS- MAC, and
NAS security algorithm Again, sonme of this information may be encrypted.

[ 00107] The HENB]t h€he EssorkNMERRenHMI ag @ttddhragcappmedsegede tletHENBe@her s f or

the information provided in the attach accept may include, for example, APN, GUTI, PDN
address information, TAI list, EPS bearer identity, session management configuration
IE (e.g. including UL TFT), or call configuration options, KSI, NAS sequence number,
NAS-MAC, and NAS security algorithm. Again, some of this information may be
encrypted.
[00107] The HENB then assists the HMME setting up the default bearers for the
local breakout. For example, the HENB may pass on the attach request to the HMME
when the HENB receives the attach accept from the network MME. The default bearers
for local breakout may then be created by cooperation of the HMME, the HSGW, and
the HPGW. RRC connection reconfiguration messages may then be sent for both local
breakout and network traffic, and the attach procedure is completed. From the above it
may be seen that the UE maintains separate EPS bearers for local breakout traffic and
network traffic.
[00108] Appropriate procedures may be employed in the event dedicated local
breakout bearers are needed at a later point in time. For example, the UE may signal for
local breakout using a special NAS bit. This packet may be routed to the HMME.
Local signaling between the HMME and the HSGW sets up a new bearer. The HMME

may communicate with the PCRF to learn local breakout policies for the UE.



| ocal breakout. For exanple, the HENB may pass on the attach request to the
HVWE when the HENB receives the attach accept fromthe network MVE. The
defaul t beenresgii@s | ocal breakout may then be created PpgTase@enadsson of
the HMWE, the HSGW and the HPGW RRC connection reconfiguration nessages
may then be sent for both | ocal breakout and network traffic, and the
attach procedure is conpleted. Fromthe above it nmay be seen that the UE
mai nt ai ns separate EPS bearers for |ocal breakout traffic and network
traffic. [00108] Appropriate procedures2say be enployed in the event

dedi cated | ocal breakout bearers are needed at a later point in time. For
exanpl e, the UE may signal for |ocal breakout using a special NAS bit. This
packet nmay be routed to the HWE. Local. signaling between the HWE and t he

HSGW set s~ upl®4! Q?éw B%rléﬂescmh@ SRINRE %slzlg%%i?mleear@@wﬁ %H flowe HseRthet o | earn
local br eako SEN% £ ]Iocc:)a{lb E?ulygorltacéb%géd Q[an Hgitl‘ggl?tsa%aulpe%%né anpl e UE

triggered service" equé) t "up | oca

br eakout confyatagnsd @&e&a Ble' S @mfor R UH mAFBUdoRS 2f1hd HRE! @éﬂaﬁdmgor
exanpl e, the GUTI of the UE may be known at” the HENB. Depending on the

servi ce typeod thegeryicelatpa (/e GittSvesdug Kighdling), thetNiBENMEy ateiyataEP$ balras &PS
bearers or not. In sone inplenentations, the HWE may activate | ocal

br eakout EPS¥edr wing ipplepentationst the FVMEP mayagtivatoslogal Breplegun gPabedrerat ed.
[00110] The U nds S service re nmessage i ncluding, for exanple,
GUTI, TwmSI, S 'HGEWOE%B S BERene et GFﬁnati on The HENB sends the NAS

service requ o] r cont ext
are set up. EQ%HH bggfggg&ﬁgggg%$§ﬁﬁ¢y elﬁggmgn?r ¥0r | oca
breakout. OngeTiheVSEX-GESYPE, And %eﬂlﬁforrﬂﬁto\ﬁﬂrfhe Hat® JaR% tb@NAsrsérvfcéom the UE
to the HENB, then fromthe HENB to the network SGW then to the network
PGW Local bmqa%ommh@m£3mkamwﬁeAﬁbnmnhmnanmhemMErmowkhnehEhB Raden fromthe
HENB to the HSGW and then to the HPGN [00111] FIG 12 describes sanple
HENB (e.g., b@fﬁr%gre pq;tqtké@]@qdé@r the pefverk and é@jégqal rgplqout. Once the bearers are set

up, network data may be sent from the UE to the HENB, then from the HENB to the
network SGW, then to the network PGW. Local breakout data may be sent from the UE
to the HENB, then from the HENB to the HSGW, and then to the HPGW.

[00111] FIG. 12 describes sample HENB (e.g., femto) triggered service request call
flow. In implementations where a macro connection is needed for authentication, a
service request triggered by an HENB for local breakout may set up EPS bearers with
the network. This step may be avoided, however, if the service request indicates it is for
local breakout only. In such a case, the network MME may not activate any network
EPS bearers.

[00112] When local data appears at the HPGW, the data is forwarded to the HSGW
and the HSGW notifies the HMME that local data has been received. This triggers a
page at the HMME whereby the HMME sends a message (e.g., a page request) to the
HENB to cause the HENB to page the UE. The UE triggered service request procedure
may then follow, after which the data may be sent from the HSGW to the UE via the
HENB.

[00113] The HENB may learn the paging cycle information ahead of time. For

example, paging DRX for the UE may be included in the paging message. In some



flow. In inplenentations where a macro connection is needed for

aut hentication, a service request triggered by an HENB for |ocal breakout
may set WOBP®/Beasers with the network. This step may PpeTa®MdBBESShowever
if the service request indicates it is for |local breakout only. In such a
case, the network MME may not activate any network EPS bearers. [00112]
When | ocal data appears at the HPGN the data is forwarded to the HSGW and
the HSGWnotifies the HWE that | ocal data has been received. This triggers
a page at the HWE whereby the HWE sengs a nessage (e.g., a page request)
to the HENB to cause the HENB to page the UE. The UE triggered service
request procedure may then follow, after which the data may be sent from
the HSGWto the UE via the HENB. (%%0113 The HENB na%” earn the pag i ng
cycl e i nf or nERRIgREAeRTPRK it mﬁl@de armitien clsagring' thﬂ?eoHJEf%%E may be

i ncluded in i ssa 0 | nt n | uded as
here ﬁle% tn%JU CP]E@)% i§ fe %dg b Com ]g)reﬁ ays V\/ne 151§X

an information e ene n E cont ext

is fetched bynNie HENE: ad %léﬂ%}lﬁaubﬁl1§aé§b&%u%11&a@ioﬁmaﬁ%e alllcﬂve%ilié?h an

i pl enentation, |ocal breakout applications may not be allowed to enforce

ti ght er pagi agocy dles.paking oydie@r In ofatrempii@hiaons, a diffdichf BREE. ¢ D2, g.

integral multiples) my be used by HENBs (e.g., fento nodes) and macro

cells. In suthltinleshaey baused BEHERNBS (Q/\&kfémwpnqﬂm)tahémagprcglﬂﬁr ilmsurh@ygesce

dependi ng on t at which the UE i urrently idlin t he UE

W T ecognt 6 U B} G RREUEGRPPEEE CXC?F e Rt g (5 SRNRAREUES on

sl owner cycl ecurFeF]ﬁ‘ Hn %;re tﬁ&%ﬁ‘(ﬁu%&% Wi?ll‘agleth@mt rcﬁéf Clh&ie é@hﬁﬂe [00114]
b ative

The use of |oca reakou ave re m ni na npact on tracking

area updat esUER@ke LA Sowddt cylﬁé\l%ldw@y waldl %@Eit & § Bagd viHeh gieewb cagl mgclar ea.
That is, a separate tracking area may not be defined for |ocal breakout

traffic. A UBOhE4] p&hd oemf bchlrbamkoutgnagheee jpdadly mimithl inipectvettrackike MVE.
Here, the UE uses a network bearer and the associ ated NAS nessage is routed
directly to tReURfatehof & emeplc;rHEENRRY dwtise a single tracking arca. That is,

separate tracking area may not be defined for local breakout traffic. A UE may perform
a tracking area update with the network MME. Here, the UE uses a network bearer and
the associated NAS message is routed directly to the network MME. The HMME need
not be aware of the tracking area update. Rather, the HMME may only page for local
breakout traffic and may only page at the associated HENB.

[00115] Various provisions may be employed to handle local breakout connectivity
when a UE goes idle. In some implementations the IP may be immediately
disconnected. Thus, all bearers will be torn down and the connection will need to be
reconnected when the UE reappears. In other implementations the IP address may be
maintained (e.g., for a defined period of time). Here, if the UE reappears with the same
GUTI (or S-TMSI), the UE will be able to continue to use the existing bearers. In
addition, a trigger may be employed to qualify the UE as having left the HENB. For
example, a defined number of missed pages may trigger the MME to tear down the
bearers.

[00116] As mentioned above, some implementations may not employ an HMME.
Several aspects of such a system will be treated with reference to system 1300 of FIG.

13 (e.g., where the illustrated modules may have similar functionality as



not be aware of the tracking area update. Rather, the HWE may only page
for local breakout traffic and may only page at the associ ated HENB.

[ 00115] Wasioi20neg11pa48Vvi si ons nmay be enpl oyed to handl e | oealr/usc@aiosdsss
connectivity when a UE goes idle. In sone inplenentations the IP may be

i mredi ately di sconnected. Thus, all bearers will be torn down and the
connection will need to be reconnected when the UE reappears. In other

i npl enentations the |IP address nay be naintained (e.g., for a defined
period of tinme). Here, if the UE reappeags with the same GUTI (or S-TMSI),
the UE wll be able to continue to use the existing bearers. In addition, a
trigger nmay be enployed to qualify the UE as having left the HENB. For
exanpl e, a defined nupber of mi ssed pa may trigger the MME to tear down
the bearers. qlrfeaopépgwgla%ﬁmoelwgﬁjoféﬁgv %}WéaCﬁSﬁr RERCYY MBHs may not

enpl oy an HN(':Vol%nmanca eg_gllélbg 2 rgc%t%‘oﬁﬁlgﬁ){hcwa &Y {g'c? as rep%%e&tg%dabilt cﬁlghechl th

reference to system he i nodul es

nmay have si ”111'16’#30@ er‘PI"G eRarhd 1 1%&9@%%@%@%@%@@@@%&& & n@bvofd G 7).
In such a case, the GW may conmunicate with a core network MVE via an S11

protocol as mmme&gmicaﬂehyr dasprdcrtitabeat3 e fauit drldGlicdtdl), dEhege Ishrek, NMessages
to be sent between the HSGW and t he network MVE may i nclude, for exanple,
creat e bear eppdatidfeargt. ﬁe®¢at@é@a@ad@gt)vatld@ |bearer Ib@a}r@rallowpdlatbearbreraﬁroelrce

dedi cat ed bea d t t | I
ol cage, - cr oG O AATUY AL CINHE SnSHAUGR HEr e frdsatbs UeEs | ocho)
|0 such a casge, BRIl LAALEASRIHE P BIHESLRAY hd RuPl b L0gul shed

by the networ originatin rom-t vers network AGW A

UE i ni ti at edofi@AH@g tfrofhe Hggw v&ﬁt@&l@&&wé‘ifk lAGWT avieE idifiad efstbr fobalt he
HENB, then to the network MVE, and finally to the HSGW An HSGW may send a

page request biegkauheilnetveldidm MVEJE(tetlya HEMBt therato thauhiteadkidME; anddfagly anl y at
the HENB). The e wll travel fromthe HPGNto the HS then to the
net wor k MVE, th, gﬁ&({%}]nép@sqw may sendEnELge request to the network MME (e.g., with an

indication to page only at the HENB). The page will travel from the HPGW to the
HSGW, then to the network MME, and finally to the HENB.

[00117] In implementations that do not employ an HMME, two different reference
points (S1 and S11) are supported by the home node. This results in more complexity at
the HENB and support of, for example, GTP-C and eRANAP. To simplify this
architecture, messages conventionally associated with S11 may instead be carried by S1.
In other words, some messages that are defined in S11 may be piggybacked into the S1-
MME signaling. For example, the message to create bearers that may otherwise be
carried over S11 between the network MME and the HSGW may instead be carried
over S1 between the network MME and the HENB. Thus, the S11 interface may be
eliminated in this case.

[00118] FIGS. 14 and 15 compare attach procedures for local breakout for the two
cases where an S11 interface is used and is not used, respectively.

[00119] In FIG. 14 the UE sends an attach request (e.g., including an APN ID) to the
eNB and this request is forwarded by the eNB to the MME. Default bearers are then set
up for the network. Here, the MME sends a create default bearer request to the SGW,

which forwards the request to the PGW. The PGW replies with the create default bearer



[00117] In inplenentations that do not enploy an HWE, two different
reference points (SI and SI 1) are supported by the hone node. This results
in nmore cwopbexitssasat the HENB and support of, for exampCe/usa@nposssand
eRANAP. To sinplify this architecture, nessages conventionally associ ated
with SIl may instead be carried by SI. In other words, sone nessages that
are defined in SI 1 may be piggybacked into the SI- MVE signaling. For
exanpl e, the nessage to create bearers that may ot herw se be carried over
SI | between the network MME and the HSE@WN nay instead be carried over S
bet ween the network MVE and the HENB. Thus, the SI | interface may be
elimnated in this case. [00118] FIGS. 14 and 15 conpare attach procedures
for local breakout for the two cases where an S11 interface is used and is

not used, redpEags haiyforyadaty)the ROW ietheMMH, ThopMEHBN ssRdsanta4adh r equest

(e.g., including an APN |D..to,t.he eNB.and this request is forwarded by the
e o the Mt aRRu b ot RRESomNR Aol HeBrafi G Rbeck Tl aBeriord B, (0

MVE sends a gheah®idahalptocb&nt 8Smpi&auest to the SGN which forwards the
request to the PGW The BGM/repIies with the create default bearernessage

that is forwotry bih doheask@Mdpacstinal hyMime 1T02inNIVE. 1 3)ele MEBrEendiundhitisic h
accept nessage to the eNB. RRC connection reconfiguration nessages nmay then
be sent, andcanfrxt setupaedioptrroeseatared ¢ ok defeslt bqagp 120Fst messeghibackq the as

represent ed i.ne 1502 in FI 15, he MVE nds an initjal context setu
o et ron s HENELR BT b et (e 1 e B R et AeN R SR { o P
HENB in res - i of APN
That t 1 aoorBRefiabl. A iRy bEIHERlol fe el MR (hAUARR BakEHEOOL

sends an i ni f@ins€MAB:AEland @ HBtc[IBHNR BELrTRHSRGMcANde Backi@ B d1Mief aul t bear er
response nessage back to the MME. A sim | ar approach nay be used to
est abl i sh sufsdeuapptoacleniny bt wdd hearabligh. sublgaemt dgleatedlbygretshe " SH' nessages
represented by lines 1502 and 1504 are carried over the Sl connection
(e.g., via | Phentgeshethgeshl s esRoBcegied yEngs3iF2 ppd 1504 are carried

over the S1 connection (e.g., via line 1304 between HENB 1306 and MME 1308 in
FIG. 13).

[00121] Referring now to FIGS. 16 - 18B, sample components and procedures that
may be employed in a communication system such as a UMB network to provide local
breakout will be described. Local breakout allows an access terminal to access local
services that are visible under one of the devices on the path from the access terminal to
its first hop router. Two main forms of local breakout are shown in FIG. 16: local
breakout at an access gateway and local breakout at a femto node. It should be
appreciated that the local services provided by a given node may take various forms and
may be different than the specific services depicted in FIG. 16 and discussed below.
[00122] In the system 1600 of FIG. 16, an access terminal 1602 communicates with a
femto node 1604 (e.g., an enhanced base station, eBS) over an air interface. The system
1600 includes a router 1606 and an access gateway 1608 that provide local breakout to
one or more local services.

[00123] Local breakout at the femto node may be provided once the access terminal
1602 is connected to the femto node 1604. As represented by dashed line 1610 the

router 1606 may enable the access terminal 1602 to access local services provided by



FIG 13). [00121] Referring nowto FIGS. 16 - 18B, sanple conponents and
procedures that nmay be enployed in a comuni cati on system such as a UMB

net wor k twoppevild&3l ocal breakout will be described. Loealr/useceaiosdsss al | ows
an access termnal to access |local services that are visible under one of

t he devices on the path fromthe access termnal to its first hop router.
Two main fornms of |ocal breakout are shown in FIG 16: |ocal breakout at an
access gateway and | ocal breakout at a femo node. It should be appreciated
that the | ocal services provided by a gsyen node may take various forns and
may be different than the specific services depicted in FIG 16 and

di scussed bel ow. [00122] In the systen11600 of FIG 16, an access term nal

1602 communicates with a fento node 1604 ? an enhanced base station,
eBS) over an®¥i¥ Mg @F%lée@vorwe%%@eﬁpﬂ%@p el ddesaksepvigsaay PredEE and an

access gate 6&% %) evtlcrc]ea ebé) r mﬁl‘[e(%i on a(f%ﬁll rlljegt\%‘?a&k(c’ ts ré Cr)es(é)n F adx e G .ocal

servi ces. oca o' ho e“Brovided once the
access ter m n@ily éa@%tér%@@ﬂm%}e@ha%@ tﬁe%césﬁ&ﬁmapft@z !&%ess&mﬁ@mefesent ed by
dashed line 1610 the router may enabl e the access termnal 1602 to

access Iocaluﬁemvggasegkabdmdmbymmavaﬁlﬁnbehimmahwnﬁbwmm&ta@dﬁﬁlmﬁnz. For
exanpl e, such a local service may provide access to devices (e.g
printers) onmay peseslthmlatopst kithows g@l@gﬂé@@htthfclomgﬂmagh@@ewovie 1614 "the

1616 (c. 9., QOLBUS $nEngrerinh e abigar verts Megtay: sxsppries g@;gmgap?éhgggg;get
R O | B%Bfféngéapﬁtﬂgﬁ%@@z Lhgsuatbhe geer ator

core network represent ed I ne € access

gat eway 1608adwB 6geﬂaa«b§z Ba} B@a@%@ﬁﬁ@wﬁ&rtﬁé iRl hobGOdtet Or A6 GESS EREnAN 60T €

| ocal services 1622. Local breakout at the access gateway may be applicable
when t he fi rstthdlogl mobiliey ageor 16RheHaecie sy bedesirat tolfg0ddé etihldodabcal

nmobi | ity agent 1624. Here, it may be desirable to provide speC|aI | ocal
services (e.#rVicyéees p@ﬁlqnéwtwrarﬁ)onf%@ﬁalécqewe%c@ﬁg wheit daglpbalbyen when

the gl oball yrouted packets travel via the local mobility agent 1624.

[00125]  As represented by dashed line 1626, core network traffic may be routed from
the access terminal 1602 to the local ability agent 1624 (e.g., the first hop router) via a
protocol tunnel. From here, the traffic may be routed through the core network to a
correspondent node 1628. Complementary traffic flow will occur on the downlink.
[00126] To support local breakout, multiple LinkIDs may be provided between a
given access terminal and an eBS. Here, each LinkID may belong to a level that
corresponds to the entity that administers the IP address at that level. For example, a
level 2 LinkID may correspond to the local mobility agent. A level 1 LinkID may
correspond to the access gateway. A level 0 LinkID may correspond to the local router.
[00127] The application interface specification (“AIS”) supports the location of
multiple LinkIDs by the eBS to the access terminal. Each LinkID corresponds to a
different IP interface, and the access terminal is allocated a different IP address
administered by the entity controlling the interface.

[00128] Packets traveling over-the-air between the access terminal and the eBS are

identified into the link level to which they belong. As discussed above, two ways of



routed packets travel via the local nobility agent 1624. [00125] As
represented by dashed |line 1626, core network traffic nay be routed from
t he acceswotzermiimaB 1602 to the | ocal ability agent 1622CTaisgoos/osdses fir st
hop router) via a protocol tunnel. Fromhere, the traffic may be routed
through the core network to a correspondent node 1628. Conpl enentary
traffic floww Il occur on the downlink. [00126] To support |ocal breakout,
mul ti ple LinklDs may be provi ded between a given access termnal and an
eBS. Here, each LinklD nmay belong to a kevel that corresponds to the entity
that adm nisters the | P address at that |evel. For exanple, a level 2
Li nkl D may correspond to the local nobility agent. A | evel 1 LinklD may
correspond to the_ access gateway. A |level 0 LinklD correspond to the
| ocal router aCCP@elismg ﬂ‘rﬁéﬂa&WOIV@a@qnaﬁmgﬁh‘*ewfea@éorstb%? PLOAESIHEEN Al S)
supports the. ol 1etrlwogthe aﬁy tiple LinkiDs by the eBS to the access
term nal . éiﬁ £ f djrresponds to a different P interface, and the
access term 12915 & hogRt &de Rad ﬂatﬁéigaBnésl?o adelrags snPda: Mag e Lethnhy the
entity controlling the interface. [00128] Packets traveling over-the-air
bet ween the mc@esspp@pibetatn asnctamhad e Bbk aTlkus] dibilt mby et indkipletstreanhd, nk | evel
to which they belong. As discussed above, two ways ofacconplishing this may
i nvol ve i denglitfawrn@n e orly belang focﬁrSHthlfehIde@‘#’@ét Conseqyenid. thy lans lgvebmey bd er with
t he packet. In the first cas each packet belongs to a stream and
e e e e WG O i

t here may be ween a streamand a link. Thus, a

i nk h Mt I I
T gL SEORR ot S S T ) 0ty 3.0

link |evel. S quent erm ned from

the stream | BitwbRQASH hehder bh®ths REPMadeR SEhis h&ae@a@k@bﬁsm ife@lde yhed speci al
one byte header placed between the | P header and the RLP header. This

header may eblddlgsilvely include the link level. [00131] Gven the AI'S

support for {mll:;[;ll] Pl ?}nleln ?hiéSAI%Ssugpeoithrorl r?n?l?lpl%?l(r)l}(/s? as c{e?c?lrt)gd 'c?broge there are
several architecture choices that may be used to provide local breakout. One
architectural choice involves the use of multiple GRE keys. Another architectural
choice involves the use of one GRE tunnel and multiple broadcast addresses.
[00132] FIGS. 17A and 17B illustrate an implementation that employs two GRE
keys. Here, the access gateway (“AGW”) 1608 may provide a GRE key (e.g., GREO) to
the eBS 1604, and binds the same to any PMIP tunnel with the local mobility agent
(“LMA”) 1624. The key GREO may imply the following: If GREQ is an even number,
it is mapped to the level 1 address, and GRE(O+1 is mapped to the level 2 address of the
same user; [f GREOQ is an odd number, it is mapped to the level 2 address, and GREOQ-1
is mapped to the level 1 address of the same user. The eBS 1604 and the access
gateway 1608 are configured to accept packets based on any of these GRE keys.
Various provisions may be made to provide the two keys at the eBS 1604. For example,
both keys may be sent to the eBS 1604 or one key may be generated based on another
key that is sent to the eBS 1604.
[00133] FIG. 17A illustrates sample uplink traffic flow. Here, the lines 1702

represent traffic flow that is tunneled between the eBS 1604 and the access gateway

1608 using a first GRE key (GREO). For example, this traffic flow may relate to level 2



several architecture choices that nay be used to provide |ocal breakout.
One architectural choice involves the use of multiple GRE keys. Anot her

ar chi t ectwpaboxhaeisde i nvol ves the use of one GRE tunnel pamaspavisste
broadcast addresses. [00132] FIGS. 17A and 17B illustrate an inplenmentation
that enploys two GRE keys. Here, the access gateway ("AGW) 1608 may
provide a GRE key (e.g., GREO to the eBS 1604, and binds the sane to any
PMP tunnel with the local nobility agent ("LMA") 1624. The key GREO may
inply the following: IfGREO is an even punber, it is nmapped to the level 1
address, and GREO+1 is mapped to the |level 2 address of the same user; |If
GREO i s an odd nunber, it is mapped to the |evel 2 address, and GREO | is
mapped to the |evel 1 address of .the sanme user. The eBS 1604 and the access

gat eway 1608PHKES BERFIGH? @&G%Séergl&@éﬁw”h&@étagd thedesg! @ﬂblawgem p¥bse GRE
keys. Vari Oup, & Irkgp\gc% Its? 1%%{(%%’ be c?estl e(a%or CO{rQ%pO}l/éeﬁl? notdggel%_%ﬁkeec)ﬁ%hea fntq(ne% eBS

1604. For exaﬁp S nay 'be '¢en one may be
generated bagrd;RQ lmﬂ@é'enkﬁéfﬁ& R&y tia? 1s~°t§1{hreleﬁgettw13§n HBeR 664 anhQ&l33] Fl G
17A illustrates sanple uplink traffic flow. Here, the |lines 1702 represent
traffic fl O\Aadcb@tgaleszajz majsﬁg abedomerREtl{’e@ (6RBI1)1 60k teufific fllve nagdass gat eway
1608 using a first é For exanple, this traffic flow may
relate to | eieddte @da@kép@kb@ %@@W thpaccassderanal é@%andlthe(acms PataGO2108Rd t he

1: 8??% s gg]?%jlaln{ d;?g'ggltn% i@é@ﬁﬁggﬁ%ﬁ‘%@%ﬁf Ibg%%; i%ﬁ?%igqt?"z?éfsl;cgél)o Zeﬁ‘F @B‘?Se sent
trattic T1ow4Rat ﬁﬁiéﬂﬂ‘e Eufs%ﬁ%le%% xat rf?ﬁk rfAENRC fGyS gat evay

1608 using a secor stra oW ma elate to

| evel 1 packgld ©863EallolEyRREGEESwERIH ks w@&aarmmh@loaﬂ%s@esgﬁt eway
1608 (e.g., carrying |local breakout traffic supported by the access gateway
1608). The | thaesndsibbetwerkras sterdBSt 684 f FIG. flVBwWitstiats dosnptemientanngfie dowFor
exanple, this traffic flow nay relate to | ocal breakout packets between the
access terni Pap QW@@kand | ocal devices on the same subnetwork as the eBS

1604. FIG 1?0%1&4]' U%J[’ Eg lggf%eqevem cy leve fp];ék%tsfrhayvl\ge identified by the

link level to which they belong (on the reverse link) and by the GRE key of their tunnel

(on the forward link). The level O packets on the forward link are handled in different
manner. For example, the eBS 1604 may look at the destination address to determine
the access terminal to which the packet is destined.

[00135] FIGS. 18A and 18B illustrate an implementation that employs one GRE key.
Under this solution, the level 0 packets (lines 1806) are handled as above, however,
there is a single GRE tunnel 1808 between the access gateway 1608 and the eBS 1604.
As such, on the reverse link as represented by FIG. 18A, packets arriving within the
GRE tunnel 1808A are demultiplexed at the access gateway 1608. Conversely, on the
forward link as represented by FIG. 18B, packets arriving within the GRE tunnel 1808B
are demultiplexed at the eBS 1604.

[00136] On the reverse link, the access gateway 1608 may demultiplex packets
belonging to level 1 (lines 1804) and level 2 (lines 1802) by considering the source
address of the packets, and determining the link level based on the subnet. Similarly, on
the forward link, the eBS 1604 may look at the IP destination address of the packet to

determine the link level to which the packet belongs, based on the subnet.



for a downlink. [00134] At the eBS 1604, the level 1 and |evel 2 packets
may be identified by the link |evel to which they belong (on the reverse

| i nk) andwbyoeda463RE key of their tunnel (on the forwar @Criusk)oos/o3éses | evel O
packets on the forward |ink are handled in different manner. For exanple,
the eBS 1604 may | ook at the destination address to determ ne the access
termnal to which the packet is destined. [00135] FIGS. 18A and 18B
illustrate an inplenmentation that enpl oys one GRE key. Under this solution,
the | evel 0 packets (lines 1806) are hapgll ed as above, however, there is a
single GRE tunnel 1808 between the access gateway 1608 and the eBS 1604. As
such, on the reverse link as represented by FIG 18A, packets arriving
within the GRE tunnel 1808A are demulti pl exed at the access gateway 1608.
Conversely, Bi1¥He H@Wﬁ)éﬁr&r@%dﬁ%t%k?téb?l@%rr&tééevsb lppés2 nl%’B’OSﬁ‘p"’al?fR'élF%l

arriving wt h1|nce tfn?y arc Sen {ol{gensagﬁj[gog(ﬁ Tess ar %0 resolve Ehl%% glst;aptaalget[]seﬁo ?1231304

[00136] On t erse € access gatewa

packets bel Oﬁ'lghlﬁﬂt br8tob &Y @aldg.,]RI(II’,'l(ﬁ? r&ﬁ%h@lﬁ%ﬂ ﬁl\ﬂealdvgtlielrﬂeﬁf:s'?ma-yggezs)enpy
ddr ess of

considering the source a he packets, and determ ning the link

| evel based @nhmhausu&ﬁgb&IEHGPbambmnm@heHh@uﬁ@%Mﬂhﬂn@nmkﬂwmh&maBa-1604 may
| ook at the IP destination address of the packet to determne the |ink

| evel to mhi@ﬁkmhéﬂbébkéﬂwm@ﬁ@ﬁ@sAh%ﬁ§@§W0ﬁﬁbﬁ@¢§ﬁhﬁéﬁﬂﬂwbﬂ87] However ,

br oadcast pa r.obl em si nce they

kets b | ) ls. 1 d
are sent to @ﬂgﬂ%@W§ dop %ﬁ ‘kt e“%@?@%@@“?%@?(mﬁﬁﬁgﬂﬁégﬁﬂﬁg3ﬁbts for
level 1 brea@;’ﬁsr]rgrggﬁl%%o%eﬁ &b Il}p@'ﬂ? reall IS El%’sta%rta@%&ﬁ g%tﬂ?u&ﬁ%

advertisenments sent to ent a resses S nmay be

demul ti pl exegmikgldn g%lb-hﬁerﬁ kHaemtlubistandckd ¢c%rag@¢elgora1a>gaaﬂeabélmur RAethvidgk protocol .
Al ternatively, the broadcast packets may be demul tiplexed by | ooking inside

t he packet andhuasa BG nptwotlotplicalip edferfddao asd macratcelbmtw @Ot 38idAdraaent i oned
above, |ocal breakout schemes as taught herein nmay be used in a m xed
depl oynent t Ne#vorhcVidesndbiasllst eeyipeags (fee-(etcgdencerbpsgd gebuilding- b?équ ul ar

net wor k network environment, typically referred to as a Local Area Network - LAN). Here, as

an access terminal (“AT”) moves through such a network, the access terminal may be
served in certain locations by access points that provide macro coverage while the
access terminal may be served at other locations by access points that provide smaller
arca coverage. In some aspects, the smaller area coverage nodes may be used to provide
incremental capacity growth, in-building coverage, and different services, all leading to
a more robust user experience.

[00139] A node that provides coverage over a relatively large area may be referred to
as a macro node while a node that provides coverage over a relatively small area (e.g., a
residence) may be referred to as a femto node. It should be appreciated that the
teachings herein may be applicable to nodes associated with other types of coverage
arcas. For example, a pico node may provide coverage over an area that is smaller than
a macro area and larger than a femto area (e.g., coverage within a commercial building).
In various applications, other terminology may be used to reference a macro node, a
femto node, or other access point-type nodes. For example, a macro node may be
configured or referred to as an access node, base station, access point, eNodeB, macro

cell, and so on. Also, a femto node may be configured or referred to as a Home NodeB,



such as a 3G network, typically referred to as a nmacro cell network or a
Wde Area Network - WAN) and smal |l er coverage (e.g., a residence-based or
bui | di ng-Wwasea@/mnedsdor k envi ronnment, typically referred PoTAS2@091086388 Ar ea
Network - LAN). Here, as an access termnal ("AT") noves through such a
network, the access termnal may be served in certain |ocations by access
points that provide macro coverage while the access term nal nmay be served
at other |ocations by access points that provide smaller area coverage. In
sone aspects, the smaller area coverage3fpodes may be used to provide
incremental capacity growh, in-building coverage, and different services,
all leading to a nore robust user experience. [00139] A node that provides

coverage over a relatively large area nay be referred to as a nacro node
whi | e a nodelPRaeNpIEy pefels NoBY Brsggtion, égmig celbjead po/ YN sPHaF | area (e.g., a

residence) may . be referred to as a fento .node. |t sh d be _appreci at ed
hat tho 1 ealtriBtioflh fo g Rl SisHRuMAUE, dhiddtuldsdr sfRBRER bR of her

types of coverage AL&Rs sedi@ias@¥AMRNGth BnRk&RoROARMIRYodR! QUi S foaver age over
an area that i1s snaller than a nacro area and |larger than a fento area

(e.g., coveraggbyctdited t@ascaommees cdliah fdmtd kell, 0gd picd tell asspatisclappl i cati ons,

ot her terninqlo?% may be used to reference a macro node, a fento node, or
ot her accesssipplihed exppelepd e fenrg nodes aryibe deploypddn o nefvdek ippspvisled onf i gur ed
or referred %ﬁ%%g an access node, base station, access point, eNodeB, nacro
cell, and so .7Al'so, a fento node may be configured or referred to as a

Hone NodeB, HyipyNOPRE 10 ERS, AOLMpRAPE Sl Ay 16T Bert Ehbrag and_s0 0N,

In sone inplenentations, a node nay be assocl e.g., divided into)

one or nore g lking aBdas 8N (OF Sutify £8dslor WeatfRGHAQK) A8 8@hkdledch yiviticha macr o
node, a fento node, or a pico node nmay be referred to as a nacro cell, a

fento cell, wmcludespecaalowcto coversgeatasué04. Hée siraup bf daverd geasaoitel with how fent o
nodes may be deployed in a network is provided in FIG 19. [00140] FIG 19
il lustrates &ifkieammss 9BA. A9CEy arbfO2mafs dehoortedihertie widy dipesand the macro

coverage areas 1904 are represented by the hexagons. The tracking areas 1902 also
include femto coverage areas 1906. In this example, each of the femto coverage areas
1906 (e.g., femto coverage area 1906C) is depicted within a macro coverage area 1904
(e.g., macro coverage arca 1904B). It should be appreciated, however, that a femto
coverage area 1906 may lie partially within or outside of a macro coverage area 1904.
Also, one or more pico coverage areas (not shown) may be defined within one or more
tracking areas 1902 or macro coverage areas 1904. It should be appreciated that there
could be multiple femto coverage areas within a macro coverage area, either within it or
straddling across boundaries with adjacent macro cells.

[00141] FIG. 20 illustrates several aspects of a wireless communication system 2000
comprising multiple cells 2002, such as, for example, macro cells 2002A - 2002G, with
cach cell being serviced by a corresponding access point 2004 (e.g., access points
2004A - 2004G). Thus, the macro cells 2002 may correspond to the macro coverage
arcas 1904 of FIG. 19. As shown in FIG. 20, access terminals 2006 (e.g., access
terminals 2006A - 2006L) may be dispersed at various locations throughout the system
over time. Each access terminal 2006 may communicate with one or more access points

2004 on a forward link (“FL”) and/or a reverse link (“RL) at a given moment,



tracking areas 1902 (or routing areas or |ocation areas) are defined, each
of which includes several macro coverage areas 1904. Here, areas of

cover age woxo0wviEat@d with tracking areas 1902A, 1902B, amdTASORQ03G368
delineated by the wide Iines and the macro coverage areas 1904 are
represented by the hexagons. The tracking areas 1902 al so include fento
coverage areas 1906. In this exanple, each of the fento coverage areas 1906
(e.g., fento coverage area 1906C) is depicted within a nacro coverage area
1904 (e.g., macro coverage area 1904B).34t should be appreciated, however,
that a fenmto coverage area 1906 may lie partially within or outside of a
macro coverage area 1904. Al so, one or nobre pico coverage areas (not shown)

may be defined wi.thin one or nore tracklng areas 1902 or nacro coverage
areas 1904. fererdipnyrenpeiedishihe aecstsderning e Q%F‘@W@&Eﬂ‘ wheterdiis i 9fte fent o

coverage ar eﬁ‘andmffttjgr )ﬁmg%a%gw%%féss St il efadm Tyétﬁ %]O E}}agppoii fg)rl;,lcgt raddl i ng

across boundari es’ Cent IR o e 'UsStrat es

several aspegjcs a@irg@gewlglraﬁlll@?e%l&low&aﬁ@te' Qlacr%xaisezast@m@oma}l &Jveg, mul tiple
cells 2002, such as, for exanple, nmacro cells 2002A - 2002G w th each cel

bei ng serV|c&dﬂhymanﬁmﬁﬁgﬁpﬂmddagwaﬁmaaan@QMaimZQ@Hm@ﬁo@nmuaccess poi nts
2004A - 2004G . Thus, the macro cells 2002 may correspond to the nmacro
coverage ar eH)@I‘!Ai}04FE3 2 jis@n ckamplast & hisiam 7 190 thacillug@atesghopiedsss of gvord nal s 2006
(e.g., access termnals 6L be dis erseq?at va

eat ! oneC e hRBe ROl Mok bf QU eih v BB Her Y PRl 2o he ar T RaI 006 may
communi cat e i Qo6 IRIE, AGEERTARHIAE AN LA RuEndok gk (“FLY)

and/or a revers gi ven nonment I'ng upon whet her the

access term QIBﬂOB?Qﬁﬁllédim%Qélht‘(\%lﬁdih@hll\/ﬂﬂ@td@%ragetnehﬁork en@&ilhlelhtqagomfonef or
exanple. The wi rel ess comuni cati on system 2000 may provi de service over a

| ar ge geogr aphhareneyirailendes 21 ¥R ahpdhdemvaodo 2t hay [RA0ZAcd to200@6awmy cover a
few bl ocks in a neighborhood or several square mles in rural environnent.

[00142] FI G neggwarki2d4Q (e wh%llteéneé)rané agyabile gporatoncorhiagtwork|248Q yiaeéhow one or

g;);,? eLqerzT)g 0;] IQO(ljl e? arrcaagle l%r?odgr% a w}fglessvl\‘nk holr%thaer Qo%trlg\é%ivhy ?nrégrllsr(r? rj[mﬁnown)( e.g., the

[00143] The owner of a femto node 2110 may subscribe to mobile service, such as,
for example, 3G mobile service, offered through the mobile operator core network 2150.
In addition, an access terminal 2120 may be capable of operating both in macro
environments and in smaller area coverage (e.g., residential) network environments. In
other words, depending on the current location of the access terminal 2120, the access
terminal 2120 may be served by a macro cell access point 2160 associated with the
mobile operator core network 2150 or by any one of a set of femto nodes 2110 (e.g., the
femto nodes 2110A and 2110B that reside within a corresponding user residence 2130).
For example, when a subscriber is outside his home, he may be served by a standard
macro access point (e.g., access point 2160) and when the subscriber is near or inside
his home, he may be served by a femto node (e.g., node 2110A). Here, a femto node
2110 may be backward compatible with legacy access terminals 2120.

[00144] A node (e.g., a femto node) may be restricted in some aspects. For example,
a given femto node may only provide certain services to certain access terminals. In
deployments with so-called restricted (or closed) association, a given access terminal

may only be served by the macro cell mobile network and a defined set of femto nodes



The system 2100 includes nmultiple fento nodes 2 110 (e.g., fento nodes 2
110A and 2 110B) installed in arelatively small area coverage network
envi r onmewo 20@®/1g4643i n one or nore user residences 2130) PCEaiskoob®sdsss node
2110 may be coupled to a wide area network 2140 (e.g., the Internet) and a
nobi | e operator core network 2150 via a DSL router, a cable nodem a
wireless |ink, or other connectivity nmeans (not shown). [00143] The owner
of a fento node 2 110 may subscribe to nobile service, such as, for
exanple, 3G nobile service, offered thregsigh the nobile operator core
network 2150. In addition, an access term nal 2120 may be capabl e of
operating both in macro environnents and in smaller area coverage (e.g.

residential) network environnments. In other words, depending on the current
| ocati on of e hlasnqdsy 74 194pat sepisty Wl‘tthth%‘?fEﬁ‘égonfl@rgﬁ‘F?’féPS“M%z "8y be

served by a pacra.c ccess I nt 160 as te t.he. nohi
operator cor Jgane © lme‘fmﬁfﬁ e Tin ye (r)ersltélco??0 noa% OVIC}@ #Or ﬁ%l%asﬁ%n eHSOdeleO

(e.g., the fanto: ARILS; éﬁ%@@&e& lieé%ﬁoha% g[n%sdnds@rVWet hin a corresponding

user residence 2130). exanpl e, whén a subscriber is outside his hone,
he may be se[00e45]by Iiesostcanstarth raeitod fotessdef@hith nfag aho be afetsiso poi nt 2160)
and when the subscriber is near or inside his honme, he may be served by a
femt o node (@k@ﬂi&ﬁﬁﬂémQGmmDﬁ§me@¥bB)@Oﬂ@WWdﬂWO@éS@YEEtmhyﬂ%@wéackmard

ti bl th | t 212 0014 A d , fent
node). ey  bePouSRHELA oS G Ta LBt SEt TS NI OLPGIVBATY ent o node.
Y Only Pr oW 0§81 D ST FRS 8 OB A BEGRSSLRE MR S B

depl oynments w So- ca restri cl osed) assocratio ven

access term ﬂ'éﬂneMth@ﬁHt%f&@es%@bM%Qe QYf&ﬁl@n&ﬁ:@ﬂﬁatQ@ﬁhba@'&ﬁhﬂoﬁa&@is\/\ﬂr k and a
defined set of femo nodes(e.g., the femto nodes 2 110 that reside within

t he cor r espoamitmblistisBaccese siraenize A2h3el on whishai fannp hedvs idradlirentiicteda node nmay
be restricted to not provide, for at |east one node, at |east one of:
si gnal i ng, d o BRASE)SIE 2 TRyl QPErai BN erﬁ%ﬁh@ as griergigrchanmgl [00145] In sone

aspects, Eﬁ@&‘i dnfento(p dqﬂ% <% x1 ¥ eso qQ r@ g n(ia,g a C osed
Subscri ber %]Fb RS GBI OFUPREY PHRFIHPEVICEE S e} FELnqds and s gReR i ¢t ed

access terminal. For example, from the perspective of an access terminal, an open

femto node may refer to a femto node with no restricted association (e.g., the femto

node allows access to any access terminal). A restricted femto node may refer to a

femto node that is restricted in some manner (e.g., restricted for association and/or

registration). A home femto node may refer to a femto node on which the access

terminal is authorized to access and operate on (e.g., permanent access is provided for a

defined set of one or more access terminals). A guest femto node may refer to a femto

node on which an access terminal is temporarily authorized to access or operate on. An

alien femto node may refer to a femto node on which the access terminal is not

authorized to access or operate on, except for perhaps emergency situations (e.g., 911

calls).

[00147] From a restricted femto node perspective, a home access terminal may refer

to an access terminal that is authorized to access the restricted femto node (e.g., the

access terminal has permanent access to the femto node). A guest access terminal may

refer to an access terminal with temporary access to the restricted femto node (e.g.,

limited based on deadline, time of use, bytes, connection count, or some other criterion



provi si oned set of access termnals. This set nmay be tenporarily or
permanent|ly extended as necessary. |In sone aspects, a C osed Subscri ber

G oup (" C8BG2YpowmyedBe defi ned as the set of access poi nt ®CLAISY009/086858 O
nodes) that share a conmon access control |ist of access termnals. A
channel on which all fento nodes (or all restricted fento nodes) in a
regi on operate nay be referred to as a fento channel. [00146] Vari ous

rel ati onshi ps may thus exi st between a given femo node and a gi ven access
termnal. For exanple, fromthe perspecgyve of an access termnal, an open
femto node may refer to a fenmto node wwth no restricted association (e.qg.,
the fenmto node all ows access to any access termnal). Arestricted fento
node may refer to a fento node that is restricted in sone manner (e.qg.,
restricted forcrigidcirapiicicesticorinpldppyseiento dpeesnerpital thd #o%s mbe may
refer to a feq%p node aon %@hinRan§EC§§F terq%nalhis %ygh%ri% dﬁgp access
and operate BR (&.9., “Permanent  access 1S Provided for & dery Hed S8t of one
Or nDre accegs kMR, MahSk o1 AcANESE, {eRbQs ROARa MBI do&T & hiR Re &EdhRai0de on
whi ch an access termnal is tenporarily authorized to access or operate on.
An al i en fenmipenadgommytegigtieritt the gesfrierdlderntodedon whi ch t he access term na
is not authorized to access or operate on, except for perhaps energency
situations (H0§48] gFaricogygniesye, theQistlpryre hergim dgsqrdst variopenétontlgy node

erspective, a ho cce termn nmay refer to an acce ermnal that i
Bt hor 1 zed t 6 BLBO CPHegs [T Cte FRIRE ot e B ERe b Bs Corminal
has per mnenf)rogl{agﬁi%%Fﬁlgmoli{%ﬁj{l;r%ﬁc(ﬁoﬁlﬁﬁl}e?orafér@é‘ﬂ%&eﬁ%%%?eﬁ.sFBFng%\B?,le a (1B refer

to an ac_ce_ss term na e_rrpor ar_y access'to t restricte ) node
(e.g., |imtggichased ranideadhitepict hdR wdy vésRfinddbESgiveLRBAS tdr@magouNt , or

some other criterionor criteria). An alien access termnal may refer to an
access term malsotdnat does not have perm ssion to access the restricted
fem o node, except for perhaps energency situations, for exanple, such as 9
11 calls (e. 014%Un Acviedess murtiploeces RemMypEionsYstHaYEY shwltareuEnt i al s or
perm ssion t spupli)oelg ico'sntlnqlnni\c,\gtitorrll fotrr}l(lz"ul%’iﬁg %vlirie egsea%cgss? {grn%nanl%).dﬁgch terminal may

communicate with one or more access points via transmissions on the forward and

reverse links. The forward link (or downlink) refers to the communication link from the

access points to the terminals, and the reverse link (or uplink) refers to the

communication link from the terminals to the access points. This communication link

may be established via a single-in-single-out system, a multiple-in-multiple-out

(“MIMO”) system, or some other type of system.

[00150] A MIMO system employs multiple (Ny) transmit antennas and multiple (Ng)

receive antennas for data transmission. A MIMO channel formed by the Ny transmit

and Ny receive antennas may be decomposed into Ny independent channels, which are

also referred to as spatial channels, where Ns < min{Nr, Nz}. Each of the Ns

independent channels corresponds to a dimension. The MIMO system may provide

improved performance (e.g., higher throughput and/or greater reliability) if the

additional dimensionalities created by the multiple transmit and receive antennas are

utilized.

[00151] A MIMO system may support time division duplex (“TDD”) and frequency

division duplex (“FDD”). In a TDD system, the forward and reverse link transmissions



[ 00148] For conveni ence, the disclosure herein describes various
functionality in the context of a femo node. It should be appreciated,
however, wbabosaipi4do node nay provi de the sane or sim | &acTfusa@viosssas ity for
a |larger coverage area. For exanple, a pico node nay be restricted, a hone
pi co node may be defined for a given access termnal, and so on. [00149] A
w reless nultiple-access conmuni cati on system may si nmul t aneously support
comuni cation for multiple wireless access termnals. Each term nal may
comunicate with one or nore access poiggs via transm ssions on the forward
and reverse links. The forward link (or downlink) refers to the

comuni cation link fromthe access points to the termnals, and the reverse

link (or uplink) refers to the conmunication link fromthe termnals to the
access poi nt &€ oFfHies2mp RIS ERICEISA S¢ thaktherisgipEeeitys SiaHPlp el the gstignation

3 ngl et o1 DG erRUg YRR S KRR DUD PGS Pttt e o

sone ot her type of "System system enploys” mul

transmt ant gnRage: @86k nb danPlbofnibNRin b AR SR ERNDRS rhfipld&tEnrat ARSM SSi on.
A M MO channel fornmed by the N transmt and NR receive antennas my be

deconposed i #xailabils at thelepen@eint. channel s, which are also referred to as
spatial channels, where Ns <min{Nr, NR . Each of the Ns independent
channel s cor 88 nd$he igachingd heraigingry. beThao iy igipst de (Y. piayLicde | npr oved
per f or mance

addi ti onal d%ﬁ@ﬁ@ﬁ%ﬁ%cﬁ?Fg@géﬁégﬁﬁﬁgwgﬂgéﬁﬁﬁS% %%ﬁéﬁkgéh %%#héﬁ%K%Lp;rSe
st ennes, ot epthale ey ORISR S SRR T2 S Son
forward and gsv@isetibh BéwbERRRIN. SPeSNSAKEFION 20 NRisGANE: | ir Q6 aBGH 12891 on so
that the reciprocity principle allows the estimation of the forward |ink
channel fr on{etdrenraescey sent) amilka weindess dbvicel258 (egadbl aesest teemmelB @S MIMINt t o
extract transmt beamformng gain on the forward |link when multiple
ant ennas ar esystem 2200. At the device 2210, traffic data for a number of data streams is provided

from a data source 2212 to a transmit (“TX”) data processor 2214.

[00153] In some aspects, each data stream is transmitted over a respective transmit

antenna. The TX data processor 2214 formats, codes, and interleaves the traffic data for

each data stream based on a particular coding scheme selected for that data stream to

provide coded data.

[00154] The coded data for each data stream may be multiplexed with pilot data

using OFDM techniques. The pilot data is typically a known data pattern that is

processed in a known manner and may be used at the receiver system to estimate the

channel response. The multiplexed pilot and coded data for each data stream is then

modulated (i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK,

QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation

symbols. The data rate, coding, and modulation for each data stream may be

determined by instructions performed by a processor 2230. A data memory 2232 may

store program code, data, and other information used by the processor 2230 or other

components of the device 2210.

[00155] The modulation symbols for all data streams are then provided to a TX

MIMO processor 2220, which may further process the modulation symbols (e.g., for



avai l abl e at the access point. [00152] The teachings herein nmay be
incorporated into a node (e.g., a device) enploying various conponents for
comuni cawprgovitidizat | east one other node. FIG 22 depPCTAISS@9MB@ES sanpl e
conponents that nmay be enployed to facilitate comruni cati on between nodes.
Specifically, FIG 22 illustrates a wireless device 2210 (e.g., an access
point) and a wirel ess device 2250 (e.g., an access termnal) of a M MO
system 2200. At the device 2210, traffic data for a nunber of data streans
is provided froma data source 2212 to gtransmt ("TX') data processor
2214. [00153] In some aspects, each data streamis transmtted over a
respective transmt antenna. The TX data processor 2214 formats, codes, and

interl eaves the traffic data for each data stream based on a particul ar
codi ng schenBFOMedPedXMBIME prtcetiat 2228 thea apavidss Q'FH\WEI%“‘E’OW@&’ e3Ms [ 00154]

The coded da f.or each t I | exed wi dat a
usi ng OFDM t%eoc ntlra(ﬁlﬂcél’lsvers he g.Rf) j{ﬁgﬂlt}gol%lbﬁgg%lc%l yea eCtS t}le E%t aﬁ%%tter n

that is procg@@&%rlzaz@aﬂm%aﬁ%ﬂﬁ %%hWth@%yM@&QoﬁBe ada@stfe%@my&tb system
to estimate the channel response T%e mul ti pl exed pilot and coded data for

each data st theantens fidvewhichchitl saindol i§ beigg transipitted]l nmapped) based on a
particul ar nodul ati on schene (e.g., BPSK, QSPK, M PSK, or M QAM sel ected
for that dat H0834]eaknahdrapsasiveti2Anengivat err@cwﬁﬁm gspefhiee watbal yigem to codi ng,

and, rodu 2t on Lor, SR dSLG SLLSAm Y b deLeLrined by anruetions
R e e s e
t hen provi degvdr theaiMNO Vhd¥akIPNQGRRISRIcd 2240 O thisddB¥rsParidakofhoeess t he
nodul ati on synbols (e.g., forOFDM. The TX M MO processor 2220 then
provi des Nr modhehatahomttsd/fdro INTanuemasr@zZ% thirqugh 22049 cebpeetiwely.” XCVR') 2222A
t hrough 2222T. In sone aspects, the TX M

[00157] At the device 2250, the transmltted modulated signals are received by Nz

antennas 2252A through 2252R and the received signal from each antenna 2252 is

provided to a respective transceiver (“XCVR”) 2254A through 2254R. Each transceiver

2254 conditions (e.g., filters, amplifies, and downconverts) a respective received signal,

digitizes the conditioned signal to provide samples, and further processes the samples to

provide a corresponding “received” symbol stream.

[00158] A receive (“RX”) data processor 2260 then receives and processes the Ny

received symbol streams from N transceivers 2254 based on a particular receiver

processing technique to provide Ny “detected” symbol streams. The RX data processor

2260 then demodulates, deinterleaves, and decodes each detected symbol stream to

recover the traffic data for the data stream. The processing by the RX data processor

2260 is complementary to that performed by the TX MIMO processor 2220 and the TX

data processor 2214 at the device 2210.

[00159] A processor 2270 periodically determines which pre-coding matrix to use

(discussed below). The processor 2270 formulates a reverse link message comprising a

matrix index portion and a rank value portion. A data memory 2272 may store program

code, data, and other information used by the processor 2270 or other components of the

device 2250.



processor 2220 applies beamform ng weights to the synbols of the data
streans and to the antenna from which the synbol is being transmtted.

[ 00156] BsohloewEmsidei ver 2222 receives and processes a PETSCe0098688y nbol
streamto provide one or nore anal og signals, and further conditions (e.g.,
anplifies, filters, and upconverts) the analog signals to provide a

nodul at ed signal suitable for transm ssion over the M MO channel. N

nodul at ed signals fromtransceivers 2222A t hrough 2222T are then
transmtted from N antennas 2224A through 2224T, respectively. [00157] At

t he device 2250, the transmtted nodul ated signals are received by N

ant ennas 2252A t hrough 2252R and the received signal fromeach antenna 2252
is provided to a respective transceiver ("XCVR') 2254A through 2254R.  Each
transcei ver D95001cohts ey eprslinkengysage may campriseagipysityrss of wiymadthconverts) a
respective r reecgr'd"e?heséo%%lnica%@fglﬂé dndror %q%?ec%%&’ Ll ORed, shanal, ko provi de
sanpl es, and FUrt ket processes e sanples t's provi de" a correspondi ng

"received” syphgle i$tHeR BMced APIPBT X Aath SERENE: 2 3RXRiclHAL Are B RS &R FRI1aA260 then
recei ves and processes the NR'received synbol streans from NR transceivers

2254 based oforanpabériof dhtaktreaas dioved d4id @ues W28 nicdalard gy e nicdufpte22tle N
"detected" synbol streans. The RX data processor 2260 then denodul at es,
dei nt er | eavesondgivdediacibelbansexivdis tachodgs3AMBI andityapspittedback tother t he
traffic data, for r?{zh(f data stream The processing by the RX data processor
2260 is compfeisitily to that performed by the TX M MO processor 2220 and

the TX data RloRE S th%%\r];'ﬁlcc 21B,htﬁe nggﬁl%tgd %iér}a(?s b AR ic ooa?&%&g&qggzm

periodically rmnes re- codi trix to use I'scusse | ow) .

The processoby e Ghkehrak M2I4AEERIitRNEEHENS Gaksbdber M EBDaEM RARKIbS'ANG @ matri X
i ndex portion and a rank val ue portion. A data nenory 2272 nmay store

pr ogr am codedendatutor &#REMODE) 2340f awdmpatdesnd bis @ 8 Xodatdt freceproo 22830 ext2270 or
ot her conponents of the device 2250.[00160] The reverse |ink nmessage nay
conpri se var thegeyersy hak mgsaga{Faasmiel By the device 2250. The processor 2230 then

determines which pre-coding matrix to use for determining the beam-forming weights
then processes the extracted message.

[00162] FIG. 22 also illustrates that the communication components may include one
or more components that perform local breakout-related operations as taught herein.

For example, a breakout control component 2290 may cooperate with the processor
2230 and/or other components of the device 2210 to send/receive signals to/from
another device (e.g., device 2250) as taught herein. Similarly, a breakout control
component 2292 may cooperate with the processor 2270 and/or other components of the
device 2250 to send/receive signals to/from another device (e.g., device 2210). It
should be appreciated that for each device 2210 and 2250 the functionality of two or
more of the described components may be provided by a single component. For
example, a single processing component may provide the functionality of the breakout
control component 2290 and the processor 2230 and a single processing component
may provide the functionality of the breakout control component 2292 and the processor
2270.

[00163] The teachings herein may be incorporated into various types of

communication systems and/or system components. In some aspects, the teachings



regardi ng the communication link and/or the received data stream The
reverse link nmessage is then processed by a TX data processor 2238, which
al so recewvoesowmnad4Bi c data for a nunber of data streansPCrarse@omadisas sour ce
2236, nodul ated by a nodul ator 2280, conditioned by the transceivers 2254A
t hrough 2254R, and transm tted back to the device 2210. [00161] At the

devi ce 2210, the nodul ated signals fromthe device 2250 are received by the
antennas 2224, conditioned by the transceivers 2222, denodul ated by a
denodul ator ("DEMOD') 2240, and processed by a RX data processor 2242 to
extract the reverse link nessage transmtted by the device 2250. The
processor 2230 then determ nes which pre-coding matrix to use for

determ ning the beamform hts t hen processes t he extracted nessage.
[00162] FIGDH ?%ngraweuemplmcglataé% Elﬁélacqeﬁﬁéyété%%% kea%ls‘fﬂﬁ”%‘&ponents may

i ncl ude one or_nor.e coqmgnenaiathat rforﬂ;%aﬁ Se%rg%%fre
or

oper ati ons ag)lgﬂﬁﬁ¥mﬁereﬁwhl 1B Tnngt Feake contro é ef)gnent 2290

nay COOperatﬁm@ﬁ§£géﬂy%rBb@?&ﬁﬁﬁ&w@@@@mﬁﬁﬁﬁﬁ&epE&ﬁﬁg%&&Pﬁ@ﬁg%ﬁdgimbhe devi ce
2210 to send/receive signals to/from another device (e.g., device 2250) as

t aught her ei Ror eshmpleahé yeachingo heralnahidy eepplicl to epnprere odmiRzAdnmafthe ooper at e
with the processor 2270 and/or other conponents of the device 2250 to
send/ r ecei vefoloyigltechpelpgies frodh Biviragn Mekvlpt,eeAC(ceSS@“CDMé\’i) %’étemEalM}ﬂthIGt shoul d

or more of i heraeceMHEAREGRAR AT égyiﬂfgﬁov.ﬁ%ww%% & Bkiponent
For exampl e, g.8] ARLEAPLOREISH G EATAME R, TBYMRIRY MaLherpies onal ity of

t he breakout cont conponent the proce sor 0 and single

processi Nng CHRRARNEITEqUFBYy DivAWnAultipe Acis tiFonah T tsystahs, Shgidecaakout contr ol
conmponent 2292 and t%e processor 2270. 08163] The teachlngs herein may be
i ncor por at edFDNAO(“BarHMA ™) Syﬁtems,(ﬁrthogonal Frequency Division Multiple Access

(“OFDMA”) systems, or other multiple access techniques. A wireless communication

system employing the teachings herein may be designed to implement one or more

standards, such as IS-95, cdma2000, IS-856, W-CDMA, TDSCDMA, and other

standards. A CDMA network may implement a radio technology such as Universal

Terrestrial Radio Access (“UTRA)”, cdma2000, or some other technology. UTRA

includes W-CDMA and Low Chip Rate (“LCR”). The cdma2000 technology covers IS-

2000, 1S-95 and IS-856 standards. A TDMA network may implement a radio

technology such as Global System for Mobile Communications (“GSM”). An OFDMA

network may implement a radio technology such as Evolved UTRA (“E-UTRA”), IEEE

802.11, IEEE 802.16, IEEE 802.20, Flash-OFDM®), etc. UTRA, E-UTRA, and GSM

are part of Universal Mobile Telecommunication System (“UMTS”). The teachings

herein may be implemented in a 3GPP Long Term Evolution (“LTE”) system, an Ultra-

Mobile Broadband (“UMB”) system, and other types of systems. LTE is a release of

UMTS that uses E-UTRA. Although certain aspects of the disclosure may be described

using 3GPP terminology, it is to be understood that the teachings herein may be applied

to 3GPP (Re199, Rel5, Rel6, Rel7) technology, as well as 3GPP2 (IxRTT, 1xEV-DO

RelO, RevA, RevB) technology and other technologies.



communi cati on systens and/or system conponents. In sonme aspects, the

t eachi ngsherein may be enployed in a nmultipl e-access system capabl e of
suppor ti nyocomwmmi4dati on with nmulti pl e users by shari ngPCiiaSamiobesihs e
systemresources (e.g., by specifying one or nore of bandw dth, transmt
power, coding, interleaving, and so on). For exanple, the teachings herein
may be applied to any one or conbinations of the follow ng technol ogi es:
Code Division Multiple Access ("CDVA") systens, Miultiple- Carrier CDVA
("MCCDMVA"), Wdeband CDVA ("W CDVA"), Hugh-Speed Packet Access ("HSPA, "
"HSPA+") systens, Time Division Miultiple Access ("TDVA") systens, Frequency
Division Multiple Access ("FDVA'") systens, Single-Carrier FDVA (" SC FDVA")
systens, Othogonal Frequenc E]V|S|on Mul tiple Access ("OFDMVA"') systens,
or other nul {90h¢48 atbeteechings ﬁFkﬁd’éaé’ e/mwt%ds@wdewlelaﬁm%wg%%m

enpl oyi ng the eac s here des ment .one or nore
ot andar do, - sl RETHAAgaNe G e A 2B Vet MRy Bot her
standar ds. Awﬁ@%ﬁrﬁ@&%&b%nﬁﬁ%dhﬂkhﬁ&ﬁﬁéw%hﬂﬁﬂ&&hﬁg§ﬂﬂﬁhﬁﬂycéﬂﬁhm%ﬁ

Uni versal Terrestrial Radio Access ("UTRA)", or “sone ot her

t echnol ogy. &TRA pbincbuhescddy EhMhaland LOM/ChIp Rate ("LCR'). The cdna2000
technol ogy covers |I'S- 2000, 1S-95 and | S-856 standards. A TDVA networ k may
i mpl ement a 446 tE@I‘rﬂff@mnlgyansm@qas @gn@bb@lcosw@eehﬁrmlem@mdl a8, or

Comuni catiops ("GSM'). An OF twork ma enment adi 0 t echnol ogy
such as Evol %YGQ%PW%W‘E%@%‘GE Y bSCFIgﬁE‘néoazm Ee Sates 3302, 20,

Fl ash- OFDM(r ) it 6 W%dg%st@ﬂ aqgﬁ{lo%rt&nﬁ?aﬁ ty Qb t(l—b%ﬂ{nYa?r Slg!:r a'r%lﬁl | e

Tel ecomuni cati on  Syst e teachi ngs 'herei n may enent ed
ina 3GPP LomgsemémeEmloulbqumr ferthihBlogy. SMSbRBImMSBmsAthtioRs arwwabsls@erﬁmadband
("UwB") system and ot her types of systenms. LTE is a release of UMIS t hat
uses E—UTR%\wat@mmghacdhﬂaﬂﬁqﬂwp@aESHm$sEh@hdmsmkﬂsmrmnmnmlMGKd@scr|bed
using 3GPP term nology, it is to be understood that the teachings herein

may be appl i €§IR dropq yigesgdocaRepns(“Wid} g statmay, z persehdisitd gypistas wel | as
3GPP2 (I xRTT “Pb)g’:ﬁva andheld device having wireless connection capability, or some other

suitable processing device connected to a wireless modem. Accordingly, one or more
aspects taught herein may be incorporated into a phone (e.g., a cellular phone or smart
phone), a computer (e.g., a laptop), a portable communication device, a portable
computing device (e.g., a personal data assistant), an entertainment device (e.g., a music
device, a video device, or a satellite radio), a global positioning system device, or any
other suitable device that is configured to communicate via a wireless medium.

[00166] An access point may comprise, be implemented as, or known as a NodeB, an
eNodeB, a radio network controller (“RNC*), a base station (“BS*), an eBS, a radio
base station (“RBS), a base station controller (“BSC*), a base transceiver station
(“BTS*"), a transceiver function (“TF*), a radio transceiver, a radio router, a basic
service set (“BSS*), an extended service set (“ESS®), or some other similar terminology.
[00167] In some aspects a node (e.g., an access point) may comprise an access node
for a communication system. Such an access node may provide, for example,
connectivity for or to a network (e.g., a wide area network such as the Internet or a
cellular network) via a wired or wireless communication link to the network.

Accordingly, an access node may enable another node (e.g., an access terminal) to



Rel O, RevA, RevB) technol ogy and ot her technol ogi es.[00164] The teachi ngs
herein may be incorporated into (e.g., inplemented within or perfornmed by)
a vari et ywofo@ppassat uses (e.g., nodes). In sone aspect spPCa/useee/08es58., a
wi rel ess node) inplenmented in accordance with the teachings herein may
conprise an access point or an access termnal. [00165] For exanple, an
access termnal nmay conprise, be inplenented as, or known as user

equi pnent, a subscriber station, a subscriber unit, a nobile station, a
nobil e, a nobile node, a renote stationg3a renote termnal, a user
termnal, a user agent, a user device, or sone other term nology. In sone
i npl ementati ons an access termnal may conprise a cellular tel ephone, a

cordl ess tel ephone, a session initiation protocol ("SIP') phone, a wreless
| ocal | oop (awa_'a)ne@f%lf Proﬁemeézﬂﬁéf@eﬁlpalﬁhuu gr%déirtloaslé phoplde aepmﬁeﬁit afy
handhel d deV|ce % %I mnre ess .con qctlon capabi | t ) o1 O SONE at her

A ot he Mol ma %}3 or, I Some'cases, relatvel rlon; ortablg
suitabl e proceSS|ng evice co Fob & WhTered<s o ccordingly, one
or nore aspepjsed|augivh, 1|E'§{o%1drbe%ﬁ{re9§teh e RRLRdedad BE?b@caBElQ@@f(e g., a
cel lul ar phone or smart phone), a computer (e.g., a laptop), a portable

comuni cat i otardeiitiitgandorpakivaty isfoendtioutin agordeittles njang.(e.gavipensiadal dat a
assistant), an entertai nnment device (e.g., a nusic device, a video device,
or a satel | i e@mnecdighb)Thug agreshar aplostanonichys dsestsedrhereiningy, lnqblrdeany ot her
suitabl e device that is configured C ess medi um

omruni cat e Vi
[00166] An a%pé’é%la}%ioﬁ‘fnuﬁﬁﬁu%ﬁiﬁﬁf‘%%OmB@qnﬁBF EnelfttE qf%op“&?l REERES as a

NodeB, an e 1t C'), a base station
("BS"), 2%%&%nmﬁ?é?%&%g@§&%?g%F%ﬁ@%&%ﬁ%ﬁ?, éﬁgase station controller
("BSC"), a baMesd]r aASEIRIME hodeliidyl RmnlunBiR Via o of hidRSEREINE Cohbgitan (" TF"),
a radio transceiver, a radio router, a basic service set ("BSS"), an

ext ended ser imlsehs elte b(a§eE$8 oy pthemmmnppomtt dng suigabi wiadless esmmmiatagy. [ 00167] In
some aspects a node ., an access point) my conprlse an access node for
a communi cat fceMo&EEt Pﬁ exs@elﬁ IHROTHE BWEES myerélew P8y paeciate giith@x anpl e,

fg? gsﬁte![ VL}, ygft&)lgrko I’In gocr)neaasgecgs\qﬁe net\(voerndy comprlse a locaﬁ ;aireg %gt\%¥kkors'21u\x91 e a?'r%a the

network. A wireless device may support or otherwise use one or more of a variety of
wireless communication technologies, protocols, or standards such as those discussed
herein (e.g., CDMA, TDMA, OFDM, OFDMA, WiMAX, Wi-Fi, and so on). Similarly,
a wireless node may support or otherwise use one or more of a variety of corresponding
modulation or multiplexing schemes. A wireless node may thus include appropriate
components (e.g., air interfaces) to establish and communicate via one or more wireless
communication links using the above or other wireless communication technologies.
For example, a wireless node may comprise a wireless transceiver with associated
transmitter and receiver components that may include various components (e.g., signal
generators and signal processors) that facilitate communication over a wireless medium.
[00170] The functionality described herein (e.g., with regard to one or more of the
accompanying figures) may correspond in some aspects to similarly designated “means
for” functionality in the appended claims. Referring to FIGS. 23 - 25, apparatuses 2300,
2400, and 2500 are represented as a series of interrelated functional modules. Here, a
point of presence providing module 2302 may correspond at least in some aspects to,

for example, a point of presence controller as discussed herein. A traffic sending



cellular network) via a wwred or wireless conmunication link to the
networ k. Accordi ngly, an access node may enabl e anot her node (e.g., an
access t ewoizn@li4¢46access a network or sone ot her functiPomaiS2a09/03d858
addition, it should be appreciated that one or both of the nodes may be
portable or, in sone cases, relatively non-portable. [00168] Also, it
shoul d be appreciated that a wirel ess node nay be capable of transmtting
and/or receiving information in a non-wreless nanner (e.g., via a wired
connection). Thus, a receiver and a tramgm tter as di scussed herein nmay

i ncl ude appropriate comuni cation interface conponents (e.g., electrical or
optical interface conponents) to conmunicate via a non-w rel ess nmedi um
[00169] A wirel ess node may communi cate via one or nore wireless

communi cat i offofyl ﬁ%%%fﬁ%oarﬁwoa%téeﬁswﬁ sge 6%Pﬁ"é? i &8 eé%ﬂ%ratcown%mnam e

wi rel ess conmuni n tec nol. ogy. For  ex ects. @ W rel ess

CONtro er as USSC crein Sa. GSGI’I modul Q?)@(ﬁ COITCS
node my assom at e V\A a network. F g spec yneOtV\DQ’OII(l may COI'TpI’I se

a local areajRetYQe apech tM"'fGﬁ‘ex@ﬁlB@ J‘@éxﬂi@ﬁdﬁcau&l Witeliess dQ@ﬁéh&ﬁwE@ﬁ/ support
or otherw se use one or nore of a varlety of wirel ess comruni cati on

t echnol ogi esA patlet acdlng nokuls Ladasdsoreysind asleidn osendiasus sedoherei n (e. g.
COVA, TDWVA, OFDM OFDMA, W MAX, W-Fi, and so on). Simlarly, a wreless
node may supp@nlop reseiveragidseusgerchopie 6ﬁevmféeltyfceéeﬁ@ﬁmm@ggﬁmﬂleééﬁ%lf espondi ng
nodul ati on or nU|téﬁ{ X|Gg schenes. A mhge ess nodelng¥ Lhu i ncl ude
appropri ate E8hHUH: %IHS%ﬂeaﬂWﬁﬁé?fgﬁgng?o le¥ql 9hrsrdte dEAmUSHALIN cat e

via one or n@@&sy@dﬁq&leﬁ% RIIMOIE hOfud bkl RAblIE JAGME G O her

Wi rel ess conmunication'te no 0ogl exa W rel ess node rray

conprise a Mm@&hﬁ@sﬁﬁéﬁﬂ@ﬁﬁh%@&thkhmﬁ&@ﬂﬁﬂ@%ﬁﬁhkh@@@ﬂ&%he%Aand receiver
conponents that may include various conponents (e.g., signal generators and

si gnal pr ocessonslicdtingmofige 2502 myecarerpond cCladst mrsome @speets Wi, f@leeasployedi um
[ 00170] The functionality described herein (e.g., with regard to one or
nore of the %@@hﬂpwprﬁ@esmr@w@wsmr%r& éegﬂ%%PC?ﬁﬁlngéWéu @é%tngﬂ 0

sim | ar 'y desqg%natn?id legﬂ% 0 1ok, é'% g‘t Ie%nal ! t comr}nl}nl?c%tlg'rpgo%l{lrg er a(s:l ai s
Referring to"ENeRNI3Y ggSH§5§§? U
discussed herein.
[00171] The functionality of the modules of FIGS. 23 - 25 may be implemented in
various ways consistent with the teachings herein. In some aspects the functionality of
these modules may be implemented as one or more electrical components. In some
aspects the functionality of these blocks may be implemented as a processing system
including one or more processor components. In some aspects the functionality of these
modules may be implemented using, for example, at least a portion of one or more
integrated circuits (e.g., an ASIC). As discussed herein, an integrated circuit may
include a processor, software, other related components, or some combination thereof.
The functionality of these modules also may be implemented in some other manner as
taught herein. In some aspects one or more of any dashed blocks in FIGS. 23 - 25 are
optional.
[00172] It should be understood that any reference to an element herein using a
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designation such as “first,” “second,” and so forth does not generally limit the quantity
or order of those elements. Rather, these designations may be used herein as a

convenient method of distinguishing between two or more elements or instances of an



2400, and 2500 are represented as a series of interrelated functional

nodul es. Here, a point of presence providing nodule 2302 nay correspond at

| east i n wormeoskkp&dts to, for exanple, a point of presemrce/usoNddsERr as

di scussed herein. A traffic sendingnodul e 2304 may correspond at |east in
sone aspects to, for exanple, a conmunication controller as discussed
herein. A nessage sendi ng nodul e 2306 may correspond at |east in sone
aspects to, for exanple, a comunication controller as discussed herein. A
packet receiving nodul e 2402 nmay correspond at |east in sone aspects to,
for exanple, a receiver as discussed herein. A level of service determ ning
nodul e 2404 may correspond at |east in sone aspects to, for exanple, a

| evel of service determi ner as discussed herein. A packet sending nodul e

2406 may cor Ple@FEndhy 2 rdesiceitnfishind ssepd clemepty dogsgiot mgamipptenlywo

connunicatioq coqtrol el a8 %i cussgq Qe ein. A co nigq:in quule 2502
¢ ents ma emploved there or that,t efflrs el‘?mentmus refce € the se€o .

may correspongnd% "8528% TS me aspects to, for exaﬁb €, a control signal

processor as.|dhsiyssHt HaMel. Misd uiRE A& ARERRS h 0d DML Rs AP fofiBi¥e
correspond at |east in sone aspects to, for exanple, a comunication

control | er asnedirstussedeher@iadditipl)@kibidolobef theierin cunkhittoyie off At Beonwdul es of
FIGS. 23 - 25 may be inplenented in various ways consistent with the

t eachi ngs hepsil in thp desspptiongps theclaims mears iAcariBorid! ortapy gpmbingtia offged es may be
i npl enented as one,or nore electrical conponents. In sonme aspects the
functional i t ¥°8f" hese bl ocks nay be inplemented as a processing system

| ncl udi ng 0”@03’?3]”‘)&&%8%9%‘31?%%(3 &Q{J&gglﬁﬁﬂﬁ%staddr{hﬁ%nﬁ%%81;1%5&1{&% ma

functionalit t hese no es nay npl enent e SI ng, r~exanpl e, at

| east a portbORpRicn@AGSTAL afiP6E: JaRtGPE aifRebnCictidl dofes 68 @chni@Rs AYC) . As

di scussed herein, an integrated circuit may include a processor, software,
ot her r el at eckaophyp date ndssructoms ommaodsyiforatation sighds,daf,.syihbels fandchiponal i ty of
t hese nodul es al so nay be inplenmented in sone other nmanner as taught

herei n. | n staenashraetesnsefethipughayt de gbovgrlgscapdeiemapboerssaniedbyGs. 23 - 25

are optional, . . : :
P Voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof.

[00174] Those of skill would further appreciate that any of the various illustrative
logical blocks, modules, processors, means, circuits, and algorithm steps described in
connection with the aspects disclosed herein may be implemented as electronic
hardware (e.g., a digital implementation, an analog implementation, or a combination of
the two, which may be designed using source coding or some other technique), various
forms of program or design code incorporating instructions (which may be referred to
herein, for convenience, as “software” or a “software module”), or combinations of
both. To clearly illustrate this interchangeability of hardware and software, various
illustrative components, blocks, modules, circuits, and steps have been described above
generally in terms of their functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application and design constraints
imposed on the overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application, but such implementation
decisions should not be interpreted as causing a departure from the scope of the present

disclosure.



[00172] It should be understood that any reference to an el enent herein
using a designation such as "first," "second,"” and so forth does not

gener al | ywbi2nd%r11863@¢ quantity or order of those el enmentsPCRASh@w/03dshese
designations may be used herein as a conveni ent nethod of distinguishing
between two or nore elenents or instances of anel enent. Thus, a reference
to first and second el enents does not nean that only two el enents may be
enpl oyed there or that the first el enent nust precede the second el enment in
some manner. Al so, unless stated otherwse a set of elenents may conprise
one or nore elenents. In addition, term nology of the form"at |east one
of: A B, or C'" used in the description or the clains neans "A or B or C or

any conbi nation of these elenments.” [00173] Those of skill in the art would
under stand t H#98731nf Sherarionhillyentivs ogipldblogky, %@u}eép%né%mﬂééeasgbwnany of a

yarl ety .Of d'cofnfneecrt%mw tth%:e ec?sgdl Clos& erélg ?nra]lmbg %@?men(%ed% erBr pe’rfodat(f]l
I nstructions, conmm ) ornmatl on, SI( I PS t hat

may be ref ers}nmtegme%%w@qé bednaa@&wtquﬁar brpgnla@&s tbefhéﬁ@ﬁﬁ§ent ed by
vol tages, currents, electromagnetic waves, magnetic fields or particles,

optical fi el danmise pgererat b@poseqiro@yr, @QiﬁgjiahﬁgnamprotéaacerDSP) hO&bhddtiohhose of
skill would further appreciate that any of the various illustrative |ogical
bl ocks, nodusnssificprtegreederoyit (fpnsa fiadd p@gtwab&rgatearr@m (FRGvin atodss descri bed

in connection mnth aspects di scl osed herei ma | enrent ed as
Ll eotron e PhpBtaimeb o I GRS 8 o SR M iscras ARy

mpl eent at | Qi@ OTRLNBRHORAR! (hR chitBon ! AR EnSRLATRS USing

source codi ng or sore ot I ous orns of "'program or design

code i ncor pog@tdofinaist thoebf @@@n&m Pgﬂi’orﬁﬁ}ie BRclidk @bdcBBed Rrdie afd May f OF
conveni ence, as "software" or a "software nodule"), or conbi nati ons of

both. To cl eackyte codesst msttuetionsi thatirestdevathante &biouistde obthehi@r ehwathe sand
software, various illustrative conmponents, blocks, nodules, circuits, and
steps have bBURTAHRYRISCIHEWCHBIOVYY %@wéﬂplrgﬁeiﬂﬁr patripgheterp@icr the grRsessoinal i t v .

Whet her h f ional i [ L
ether suc ma}l/J Qe atlnyocogvenglxn Is)roce or, control(:fer miscrocontroller or state machine. A

processor may also be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration.
[00176] It is understood that any specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon design preferences, it is
understood that the specific order or hicrarchy of steps in the processes may be
rearranged while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

[00177] In one or more exemplary embodiments, the functions described may be
implemented in hardware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage

media may be any available media that can be accessed by a computer. By way of



har dwar e or software depends upon the particular application and design
constraints i nposed on the overall system Skilled artisans may i npl enent

t he descrwbedodumeBi onality in varying ways for each paPCraskemw/ 036858
application, but such inplenentation decisions should not be interpreted as
causing a departure fromthe scope of the present disclosure.[00175] The
various illustrative |ogical blocks, nodules, and circuits described in
connection with the aspects disclosed herein nay be inplenmented within or
performed by an integrated circuit ("ICl), an access termnal, or an access
point. The I C may conprise a general purpose processor, a digital signal
processor (DSP), an application specific integrated circuit (ASIC), a field

pr ogr ammabl e gate array (FPGA) or other grannable | ogi ¢ device, discrete
gate or tranSyErs alrdoltﬂ1 Emltél‘iloé]e?‘@tlémﬁ&‘tt%fvtﬁt‘dé t?csltﬁéerfeﬂf%mpree&tl\fh% @,

conponents, gﬂ onent or conbi nati on
t her eof de3|gﬁﬁ%8 0 or%?tfﬂoyﬁﬁd?gﬁﬁ%a%%sclﬁﬂc ' g?gﬁﬁor%%%'nay execut e

codes or i nsthuehit Qtel%gé Bakicet &% 'at%eotﬂértrﬁ@dﬂmrl 08t dafrbe QHash 88nfr stdeqdsfred OF

both. A general purpoSe processor be a m croprocessor, but in the

aIternative,mb@ampmdeesﬁeﬁnmayubewﬂmys@emwenﬁumﬁehumhmeeesammeﬁammmoIIer

m crocontroller, or state machine. A processor nmay also be inplenented as a

combi nat i on @fmm@ﬁpéﬂﬁon@}’(féweé'@@l is progerly raesrigonmuicoreagiblamplpmafier a

m croprocessor, ﬁ]urallt M Cr Qpr ocessors, one oOr. nore nm croprocessors
mpl v bty

in conjuncti & the yodpa nsgptegiPbt WE?S“%&EW%BWtPGG?‘B‘EtF 6‘?}““6[ 00176] It
| s under st oogl;{ NAL,, Y c.SREf: ogtlcongagﬁrm%ecﬂ&a%f Hofif %uRbri tr‘ﬂH 15

di scl osed process I's an ekxanp a’ sa roac ased 3n desi gn

pref erences, wirkledsSedhREI6EiS @t@rﬂ ad RBhred, h@dle Rae hﬁtrswwedﬁaen ok cbd;@an aﬂqéty of steps
in the processes may be rearranged whi | € remai ning within the scope of the

present di scfibswptc cabletvagedpapaPping wiedidso tecllodigns spehes enftarel, exdentisd of t he
various steps_ in a sanple order, and are not neant to be limted to the
specific or d@tcrwamua@rlatlew %%%ﬁ%@n Of[@mvrr] Disk apshdisps wisfl BergiRenpl ary
enbodi ent s, 1ncﬂgesfc%pn(f)gclt 1SC (86?‘1" aser de isc, optPéal de isc, digital versatile disc (DVD), floppy

disk and blu-ray disc where disks usually reproduce data magnetically, while discs

reproduce data optically with lasers. Combinations of the above should also be included

within the scope of computer-readable media. It should be appreciated that a computer-

readable medium may be implemented in any suitable computer-program product.

[00178] In view of the above, in some aspects a first method of communication

comprises: providing a first Internet protocol point of presence to enable an access

terminal to access a local service; providing a second Internet protocol point of presence

to enable the access terminal to access a network service; and sending traffic associated

with the local service and traffic associated with the network service over a common air

interface. In addition, in some aspects at least one of the following also may apply to

the second method of communication: the first Internet protocol point of presence is

associated with a first access point name or a first Internet protocol address, and the

second Internet protocol point of presence is associated with a second access point name

or a second Internet protocol address; the local service comprises service provided via

an access point that communicates with the access terminal over the common air

interface, and the network service comprises service provided via a first hop router for



i npl emented in hardware, software, firmmvare, or any conbination thereof. If
i npl emented in software, the functions nmay be stored on or transmtted over
as one orworn@/imeBructi ons or code on a conput er - r eadalpCe/usealo08a858
Comput er -readabl e nedi a i ncl udes both conputer storage nmedia and

comuni cation nedia including any nediumthat facilitates transfer of a
conputer programfromone place to another. A storage nedia may be any
avai l abl e nedia that can be accessed by a conputer. By way of exanple, and
not limtation, such conputer-readable agdia can conprise RAM ROM EEPROV
CD- ROM or other optical disk storage, magnetic disk storage or other
magneti c storage devices, or any other nediumthat can be used to carry or

store desired progran1code in the formof instructions or data structures
and t hat canthsécca%%%% %9aféewﬁﬁlutSélﬁsocmeg&lth&wnter@ﬁ%etpf%ﬁuh@tvmﬂﬁper| y

termed a co ﬁ qadab e medium_.For { BQe sof t 3
. dt ¢ foca I'VICF comprises serv1ce r0V1 an entity that 1s dssociate tht e
transmtted rom a WwWwe e, erver, rem) e Source USI ng a coaxi al

cabl e, fiber@phdrotathl Sondtwhal {:h@ 1Rai sreméyc%fpﬁ&esw%%fob%d Liae (DSL), or
wi rel ess technol ogi es such as infrared, radio, and m crowave, then the

coaxi al cabl gatedykiougipivhich aaffic €ont the sdced tgraiinal DS to aofirstiiop ebieaor the
technol ogi es such as infrared, radio, and mcrowave are included in the
definition ofccawdéromal, w@weaﬁwoeif FEyiceppmpsiect ShléfrcélpFPVldeﬁdlauhl@férSt]mppact di sc

(CD), laser disc, i.cal. disc, ital versati di sc (DVD), pppy di sk
and bl u-ray HUEE! Wh@?aé SEW@R%%@HS? ﬁ’fﬂi‘eéfﬁc&ﬂj’é‘é“%%bé( Nii=(e1aican B‘PW tvx,hu l e

discs r epr Odg&‘ﬁm %a@e&%ﬁ{hl tﬁ?#cgss Inﬂlal %?{h%fcomlaﬂqﬁt&%@ 91 tﬁeﬁﬁte P ve

shoul d al so e scope o uter-reada lra. It

shoul d be appiegii@i@grdviRl va aCRNMdp esuid astakd &céﬁg@érmman% ﬂ@&héd‘ﬂ&hﬁéfe nted in
any suitable conputer-program product. [00178] In view of the above, in

sone aspect scanfrisesstendieg modags agsoomad with taifost poooget vig @ Secopd protatbltg a fi r st

I nternet protocol point of presence to enable an access termnal to access

a local ser vme@ageﬁrecmqu@f fé@é@ﬁﬂoqlﬁ?fbwﬁlétheé%{ BEOES; 6| ﬁfttpwrtocls}@sence to

enabl e the access rermnal to .ac erv traffic
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service overgyg s&%mtcﬁblrls associated with communication between the mobility manager
and an access point.
[00179] In some aspects a second method of communication comprises: identifying
an Internet protocol point of presence for an over-the-air packet to indicate a termination
of a packet tunnel for the packet; and sending the packet based on the identified Internet
protocol point of presence. In addition, in some aspects at least one of the following
also may apply to the second method of communication: the identification of the
Internet protocol point of presence comprises determining, at an access point, an
identifier that is transmitted with the packet, and the sending of the packet comprises
forwarding the packet via the tunnel to a node that is identified based on the identifier;
the identifier is transmitted via a header that resides between an Internet Protocol header
and a radio link protocol header of the packet; wherein the identification of the Internet
protocol point of presence comprises: defining, at an access terminal, an identifier of the
Internet protocol point of presence, and transmitting the identifier with the packet; the
identifier is transmitted via a header that resides between an Internet Protocol header

and a radio link protocol header of the packet; the identification of the Internet protocol



interface. In addition, in sone aspects at |east one of the follow ng al so
may apply to the second nethod of conmunication: the first Internet

prot ocol WOI2nt9/10fie4pr esence i s associated with a first aeceas2@oioddsshane or
a first Internet protocol address, and the second Internet protocol point
of presence is associated with a second access point nane or a second

I nternet protocol address; the |ocal service conprises service provided via
an access point that conmunicates with the access term nal over the common
air interface, and the network service gonprises service provided via a
first hop router forthe access termnal; the access point is associated
with an Internet protocol subnetwork, and the |ocal service conprises
service provided by an entity that is associated with the |Internet protocol
subnet wor k; P9t qf@&@é@wgé@wr@és Ueriyingd a%%@%w@mbraéwad%an yhigh éhegat eway

through Whl C]gacE(rtal‘g ‘Irelln%mft{e(a nghl?%s%g&i gf ‘&1 pac er:][ao grlsew%orwardmg the keg Pa rout er
for the acce erm na net wor kPEEF Vi e ef Vi ce provi ded

via the f'rS%cﬂ&ﬂdﬁ@ﬁ%@&ﬂh&h@u&ﬁﬁﬁhb%%ﬁ%h%%sﬁ@ﬂPﬁh§§§mh@§%@&%&mﬁ&ﬁ@§5
provi ded by via an access point that communicates wth the access terninal

over the comimaradiorbehimt ésfgasted fornutal thefid; riecidaeificavaes theilstemot prpoonti ded vi a
a first hop router for the access termnal; the nethod further conprises
sendi ng nessa@@tsbf@seg@@ﬁ aerepyisgs: tdpteemiping sat a@ﬁ@@@d@mlml,@ sieaypewadatpd ot ocol to

manage the s of the traffic.associated with t cal erV|ce t he
first protoc?ﬂtlcli 5@%@5?@?83FVP?ﬂﬁgﬁﬁﬁﬁnwgéppﬁwﬁﬂgﬁ&@@ﬁg ?Iity manager

and a serving, %ﬂﬁ&\ﬁ@%ea %5}1?59&%9&9&‘[&1"\9 Ehoé:(ﬂéa Lafio BRI Rlhde Mot [5661179] I'n

comuni cati on between ty manager an access poln

sonme aspect Strﬁﬁ@ﬁﬁ@i@l@ntﬁ&ﬁmﬁgrn@tfpr&@w]?&hﬁﬁtpr&gn&médte%Gbﬁ}eth'eﬁtﬂﬂb{/dcréfhd’l9 an
I nternet protocol point of presence for an over-the-air packet to indicate

a term nati oar picket ipasséaddted witnelocileervicaer packetk seevid; the mitntifedt Interneack et

based on the identified Internet protocol point of presence. In addition,

in some aspeRiotoghpoing aEprehes lafllcetﬁﬁewlreéhqré}w%@r HE-81 Ppgkgt lawwa%wthé second
met hod of co nterne fﬂ?ro t ocol point

of presence %ﬂep‘i‘"i%‘g%r OH%tV@E‘?ﬂ‘H" &?1 i é?rélé‘étgréle’p%?tﬂ‘fd Pyt Ot presence s

representative of a relative depth w1th1n a network of a node associated with the
termination.

[00180] In some aspects a third method of communication comprises:
communicating with a first mobility manager at a local node via first control signaling;
communicating with a second mobility manager at another node via second control
signaling; and accessing a first service based on the communication with the first
mobility manager and accessing a second service based on the communication with the
second mobility manager. In addition, in some aspects at least one of the following also
may apply to the first method of communication: the first control signaling is associated
with a first non access stratum instance supported by an access terminal, and the second
control signaling is associated with a second non access stratum instance supported by
the access terminal; the first control signaling is associated with bearer management for
the first service, and the second control signaling is associated with bearer management
for the second service; the first control signaling is associated with paging management
for the first service, and the second control signaling is associated with paging

management for the second service; the first and second control signaling cause



identifier that is transmtted with the packet, and the sending of the
packet conprises forwardi ng the packet via the tunnel to a node that is

i dentifi esokaeed4@d the identifier; the identifier is tPamarseemwmsbsss a a
header that resides between an Internet Protocol header and a radio |ink
protocol header of the packet; wherein the identification of the Internet
prot ocol point of presence conprises: defining, at an access termnal, an
identifier of the Internet protocol point of presence, and transmtting the
identifier with the packet; the identifp@er is transmtted via a header that
resi des between an Internet Protocol header and a radio |ink protocol

header of the packet; the identification of the Internet protocol point of

presence conprises identifying, at an access. point, a stream on which the
packet is tr &SNt e of arsng 1or didlsrat e teHis: thadaeaknode AYRITEESAY or war di ng

t he packet vija the.; npel t0.a node ﬁhat LS i dentified 99 ed on ﬁhe stream
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the streami s associ ated W a data radi o bearer designate or 1 ocal
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conprises: determning, at an access termnal, a stream associated with the

I nt er net pr otiada acpns pdintpindrhesentksenadedtotnpans medorngritideeprpddddatia ¥i a t he
determ ned stream the streamis associated with a data radi o bearer

desi gnat ed f Bist hapargpter fopthi jaecess thmingethe fifst saviengommniees lpgabsanded prpvilet  of
presence indicates whet he he oyer-theair packet is assogciated with a
Pocal Sorvi cHAGEEVRGNRIE: DEP RIS O oG B e St ROE BROPBED] poi nt
of presence jpdicalas MM hdEMEREAMILALE-LAGKEH LRATIRRIANEH W th a
honme network or a visited hetwork; the identified I'nternet "protocol point
of presence ins fir@pseARtati ve of a relative depth within a network of a
node associated with the term nation. [00180] In sone aspects a third

met hod of cof@dil]catn omeasmpts) Hegionddymumispatdinggo wid dr neoré bf the abybi [ ity

manager at a |ocal node via first control signaling; conmunicating with a
second nobi | MP§etiigidgeto the fihoeaqad. apdtirdynehals ebermeygation may Bhal i ng; and

mobi 1ty mandyrn e EGedi g u DR S e B B i e R cati on
with the a computer-program product may comprise codes configured to cause a computer to
provide functionality corresponding to one or more of the above aspects relating to the
first, second, and third methods of communication.

[00182] The previous description of the disclosed aspects is provided to enable any
person skilled in the art to make or use the present disclosure. Various modifications to
these aspects will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other aspects without departing from the
scope of the disclosure. Thus, the present disclosure is not intended to be limited to the

aspects shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



second nmobility manager. In addition, in sone aspects at |east one of the
followng also may apply to the first nethod of conmunication: the first
control swoOraddnge4ds associated with a first non accessPSTASLNI08¢3S8 ance
supported by an access termnal, and the second control signaling is
associated wth a second non access stratum i nstance supported by the
access termnal; the first control signaling is associated with bearer
managenent for the first service, and the second control signaling is
associated wth bearer nanagenent for the second service; the first contro
signaling is associated wth pagi ng managenent for the first service, and
the second control signaling is associated wth pagi ng managenent for the
second service; the first and second control signaling causedi fferent types
of paging for different types of trafft¢M¥he | ocal node conprises an
access point that communi cates over-the-air with an access term nal that
accesses the first service and the second service; the first service
conprises |ocal sgervi oemphoyba@thniln®alife c&65@%S: Poi nt, and the second
service conprises network service provided via a first hop router for the
access term nal; prbddihgbSiist SeenittpeotcaipsinsEprdsaralo aabieias ecdessavinded via a
gateway through which traffic fromthe access termnal flows to a first hop
router for t#scadeesst leaelif pravice, apdreirnie et tsriel of eqrvice deterones pde net wor k
service provided via the first h router. [00181] In sone aspects,

functi onal i t FTEGFRIPBAEIRE qu)c%gts-

_ or nore of the above aspects relating to

the 111t seoondy,dils’ ikl IRENA QL AIBIRCEL B IRY dRGLap! ement ed,

for exanple, in an ratus using structure erein. In addition

a conput er - pieAdinaMcBds O uCdecdiYcve PHMEHR, WRGES tHeaBEdnd Whverbflservicause a
conputer to provide functionality corresponding to one or nore of the above

aspect s r el addtergnitos atstvend ferminaticeio direchetvankl fdripackdtsmetdhods of conmuni cati on
[ 00182] The previous description of the disclosed aspects is provided to
enabl e any per sorfeBRNE [OBef 3 Gemnips agripterfereniggllic wdicgidng the Brsplerd @hteryrscl osur e.

Various nodifi Q&'on . to tgese ects wi.ll be readily apparent to those
skilled in t ﬁrédcté ﬁ‘f mi‘r‘i?f“{gﬁ © S&éﬂ@?%e?o serviee.

2. The method of claim 1, wherein:

the first level of service indicates that packets are not to be tunneled; and

the second level of service indicates that packets are to be tunneled.

3. The method of claim 1, wherein the second level of service indicates that
packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a visited network and an edge gateway.

4, The method of claim 1, wherein the second level of service indicates that
packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a home network and a core network gateway.

5. The method of claim 1, wherein:
the first level of service is associated with at least one of the group consisting of:

a first access point name and a first Internet protocol address; and



princi ples defined herein may be applied to other aspects w thout departing
fromthe scope of the disclosure. Thus, the present disclosure is not
i nt ended WO 2b@/11it6¥Bt ed to the aspects shown herei n but PESTIUS2009/0336%r ded
the wi dest scope consistent with the principles and novel features
di scl osed herein. CLAIMS 1. A nethod of conmunication, conprising: providing
a first Internet protocol point of presence to enable an access term nal
access to a first level of service, wherein the first |evel of service
determnes a first termnation in a netywrk for packets; providing a second
I nternet protocol point of presence to enable the access term nal access to
a second |l evel of service, wherein the second | evel of service determnes a
second termnation in the network for packets; and sendi ng, over. a conmopn
air interface, tr8¢sscend laval ehtervies it A osirtedith ayjgast gre of hegrew coptistingar f i c
I ndi cating tQF %&CQEQCCES%ngm rcl)'clc Sy \éisge' d ﬁter-rligerqgéorl]g drgsfs claimi, wherein:
the first |evef of s&rvi €™ NAIcal s s pacQﬁgs are not to be tunnel ed;
and the second | evel of service indicates that packets are to be tunnel ed.
3. The method of claim1, wherein the second | evel of service indicates
t hat packets are 4.0 bahturfededclwinal avhereddi:ocol tunnel that term nates in at
| east one of the group consisting of: a visited network and an edge
gateway. 4. The riBe fivtlewsl of beayiag 1t a logabyesyier: e second | evel of service
i ndi cates that packets are to be Lunnelega%ia a protocol tunnel that
termnates in at tﬁ‘ésa“g?ndta)lﬁ‘éelB?SGf‘ﬂ%elé?Bﬁfﬁ’o B'<ting of: a home network and a
core network gateway. 5. The nethod of claim 1, wherein: the first |evel of
service is associated with at |east one of the group consisting of: a first
access poi nt naney and e hietiBl of Ab@Y HeihcRiidt ocol address; andthe second
| evel of service is associated with at |east one of the group consisting

the local service comprises service provided via an access point that

communicates with the access terminal over the common air interface; and
the network service comprises service provided via a first hop router for the

access terminal.

8. The method of claim 7, wherein:
the access point is associated with an Internet protocol subnetwork; and
the local service comprises service provided by an entity that is associated with

the Internet protocol subnetwork.

9. The method of claim 1, wherein:

sending traffic indicating the first level of service comprises defining a first
identifier of the first level of service and transmitting the identifier with a first packet;

sending traffic indicating the second level of service comprises defining a
second identifier of the second level of service and transmitting the identifier with a

second packet.

10. The method of claim 1, wherein:



of : a second access point nane and a second Internet protocol address. 6.
The nethod of claim1, wherein: the first level of service is a |ocal
servi ce; wododa4sacond | evel of service is a network sS@CTiusSe009/368Fhe

nmet hod of claim6, wherein: the | ocal service conprises service provided
via an access point that conmunicates with the access term nal over the
common air interface; and the network service conprises service provided
via a first hop router for the access terminal. 8 The nethod of claim?7,
wherein: the access point is associatedswith an Internet protocol
subnetwork; and the | ocal service conprises service provided by an entity
that is associated with the Internet protocol subnetwork. 9. The nethod of
claim1l, wherein: sending traffic indicating the first |evel of service
conpri ses defi ni rﬁjn%ms frfdie indifating the Epst b’»rveltqﬁéervw semrisgefetamindpg 44ige and
transnlttlngfﬁh identifier sendin traff#c i ndi cating

oneOF More streams%ssomaﬁeci w1th '?a‘% lfevel’ of 5¢rvice 1n%a
the second | &vél 61 Seri'ce CONpr1 ses def a secon of the

second | evel ﬁetpa%ﬁétwaacﬁst@m ik {h@@amnﬁlhémsﬁsla@oﬂsqwsl fier with a second
packet. 10. The nethod of claim1l, wherein:sending traffic indicating the

first level of sewwdisgtraffiopidicagse tietennd Ri¢1Qf serfitd Simpsiets defermintngor nore
streanms associated with the first level of service and transmtting a first
packet via asegvlrde@h@ﬁqmeph@omstre%mﬁ yeqgiatqdrveith thesccpid leyd ebspsviceand sendi ng
traffic |nd|cat|ng t he se E | evel of s§%V|ce conpri ses determning a
second set of*BSHEMRT 2 H5P LA Sysup &t B deferpingd serdsEOb Nasvel  of
service and transmtting a second packet via a streamin the determ ned
second set of streans.

11. The method of claim 10, wherein:
the first set of streams is associated with a first set of data radio bearers; and

the second set of streams is associated with a second set of data radio bearers.

12. The method of claim 1, further comprising sending messages associated
with a first protocol via a second protocol to manage the sending of the traffic indicating

the first level of service.

13. The method of claim 12, wherein:

the first protocol is associated with communication between a mobility manager
and a serving gateway; and

the second protocol is associated with communication between the mobility
manager and an access point that communicates with the access terminal over the

common air interface.

14.  An apparatus for communication, comprising:

a point of presence controller configured to provide a first Internet protocol point
of presence to enable an access terminal access to a first level of service, and further
configured to provide a second Internet protocol point of presence to enable the access

terminal access to a second level of service, wherein the first level of service determines



11. The nmethod of claim 10, wherein: the first set of streams is associ ated
wth a first set of data radio bearers; and the second set of streanms is
associ at esownedias4second set of data radi o bearers. 12. pPChaSa®dosassof cl ai m
1, further conprising sending nmessages associated with a first protocol via
a second protocol to nmanage the sending of the traffic indicating the first
| evel of service. 13. The nethod of claim 12, wherein: the first protocol
is associated with comruni cati on between a nobility manager and a serving
gateway; and the second protocol is assegiated with comruni cati on between
the nmobility manager and an access point that conmunicates with the access
termnal over the conmmon air interface. 14 An apparatus for communi cati on,
conprising: a_point, of presence controll configured to provide a first

| nternet prot 8&561‘3“}3’6%&“ ipp nﬁW@%ﬁ%@%ﬂ(@S é‘FF‘atBF gecy %&%@é%@%ﬂ? fRisimnesacess to
a first level of,ser.vice, nd urt er onf| ured to provide a second

econ termlnat on enetwork or ac ets .
| nt er net pr O% 0OCO I]1 pr esence rfaaﬁ)l e the access term nal access to

a second |evel of, c%%{rf{dn%tmﬂ\&ﬁﬂh@ll& chiiGoubdd'ts beddeXRl 2 BSmS6H it Gerfid er m nesa
first termnation in a network for packets and the second | evel of service

det er m nes atrsffic dmiitatiey it figsk icoel of Bertloe amitasfic lndicotingphcieed sl leahdf a

communi cation controller configured to send, over a common air interface,
traffic inditatithg the first level of service and traffic indicating the
second | evel of service. 15. The apparatus of claim 14, wherein: the first
| evel of service indicates that packets are not to be tunneled; and the

second | evel of sgarvi t ts are to be tunneled. 16. The
VI G V\A%@Qbﬁl% 0%%121519‘?& OVH%? :

appar atus of claim 14, rern the sec evel of service indicates
the first level of service indicates that packets are not to be tunneled; and

the second level of service indicates that packets are to be tunneled.

16.  The apparatus of claim 14, wherein the second level of service indicates
that packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a visited network and an edge gateway.

17.  The apparatus of claim 14, wherein the second level of service indicates
that packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a home network and a core network gateway.

18. The apparatus of claim 14, wherein:

the first level of service is associated with at least one of the group consisting of:
a first access point name and a first Internet protocol address; and

the second level of service is associated with at least one of the group consisting

of: a second access point name and a second Internet protocol address.

19. The apparatus of claim 14, wherein:
the first level of service is a local service; and

the second level of service is a network service.



t hat packets are to be tunneled via a protocol tunnel that termnates in at
| east one of the group consisting of: a visited network and an edge

gat eway. Wo.200a4@ppar at us of claim 14, wherein the secend/useaslo3esss servi ce
i ndi cates that packets are to be tunneled via a protocol tunnel that
termnates in at | east one of the group consisting of: a hone network and a
core network gateway. 18. The apparatus of claim 14, wherein: the first

| evel of service is associated with at | east one of the group consisting
of: a first access point nane and a firsg Internet protocol address; and
the second |l evel of service is associated with at | east one of the group
consisting of: a second access point nanme and a second I nternet protocol
address. 19. The apparatus of claim 14, wherein: the first |evel of service
is a local service; and the second | evel of service is a network
service. 20. The ar gt us anm%(%cph%%4 erein: sending traffic indicating

the first |evel “servié i'ses de Fﬁ?ﬁg a first identifier of the

first level of sesreﬂalﬁgtrmellﬁdlic@ﬂlsgmhtemsmgwsﬂb@sérdi%@&drﬁﬂrﬁes Wrhhed fhiitr st packet;
sending traffic indicating the second | evel of service conprises defining a

second i dent identéffer of tht fiest Reclafiderliey &ld tefsmiting theidamdict wathafirdtphskgt; t he
identifier with a second packet. 21. The apparatus of claim 14, wherein:
sendi ng traffic iwadieatriffig indirating the secped/lsvel of S%@?Q/‘F@@r@@ﬁrﬁ@ﬁn@é@ det er mi ni ng

a first set of or. no stre soci at d with the fir vel of
servi ce and f@%‘?@ﬁﬂ“ﬂ% e yorongk e‘f?é&%&f“‘%?ia& franyyiging! edd‘i“ﬂ erd‘@‘f ¢ m ned
first set ofg . and sending traffic indicating the second | evel of
service conprlse eternining a second set of one or nore streans
associated with the second | evel of service and transmtting a second

packet via a streamin the determ ned second set of streans.
21. The apparatus of claim 14, wherein:

sending traffic indicating the first level of service comprises determining a first
set of one or more streams associated with the first level of service and transmitting a
first packet via a stream in the determined first set of streams; and

sending traffic indicating the second level of service comprises determining a
second set of one or more streams associated with the second level of service and

transmitting a second packet via a stream in the determined second set of streams.

22.  An apparatus for communication, comprising:

means for providing a first Internet protocol point of presence to enable an
access terminal access to a first level of service, and for providing a second Internet
protocol point of presence to enable the access terminal access to a second level of
service, wherein the first level of service determines a first termination in a network for
packets and the second level of service determines a second termination in the network
for packets; and

means for sending, over a common air interface, traffic indicating the first level

of service and traffic indicating the second level of service.

23. The apparatus of claim 22, wherein:



22. An apparatus for comrunication, conprising: neans for providing a first
I nternet protocol point of presence to enable an access term nal access to
a first Iwoebowfl4@arvi ce, and for providing a second | nPETASRONNESSE Ol
poi nt of presence to enable the access term nal access to a second | evel of
service, wherein the first |level of service determnes a first termnation
in a network for packets and the second | evel of service determ nes a
second termnation in the network for packets; and means for sending, over
a common air interface, traffic indicatsmg the first |evel of service and
traffic indicating the second | evel of service. 23. The apparatus of claim
22, wherein:the first |level of service indicates that packets are not to be
tunneled and the second | evel of service indicates that packets are to be
tunnel ed. 24. Thé %Bﬁé%e&%laéSf‘é‘rwfeﬂnéicwsztéat %@ﬁ%r%nqtﬁ%b%@e%w pibel of
service indi cat esthé g]ac'g Ife sSewal‘g e1n{11021‘[c§)seth'£tu ac el[ s th bet anlr &)t ocol tunnel
that termnates in &t ?eas one K @ consi St ny of " a visited
network and an edge gateway. 25. The apparatus of claim 22, wherein the
second | evel of service indicates that packets are to be tunneled via a
protocol tunnel that (T appredt@sofichial?2,|veesdin thoecohd tehd ofsauipe tdirsiest i ng of :
a honme network and a core network gateway. 26. The apparatus of claim 22,
wher ei n: t hethiinagkety &g & bedﬂnr@bﬂWﬂacaeprp@C@léml thatderminatds imet lpashete obfhe of t he
group consistin . ?ﬁrsl. cess (Jnt nane and a first Internet
pr ot ocol addg@ggcmﬁﬁﬂpﬁ e ¥l 58? WredZe RIS i s associated with at
| east one of the group consisting of : a second access point nane and a
second Internet protocol address. 27. The apparatus of claim 22, wherein:
the first level ofs sermiagpukfuspieRaah2 S e: saRid e Fesondikiryel of
service is a network service.

that packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a home network and a core network gateway.

26. The apparatus of claim 22, wherein:

the first level of service is associated with at least one of the group consisting of:
a first access point name and a first Internet protocol address; and

the second level of service is associated with at least one of the group consisting

of: a second access point name and a second Internet protocol address.

27. The apparatus of claim 22, wherein:
the first level of service is a local service; and

the second level of service is a network service.

28. The apparatus of claim 22, wherein:

sending traffic indicating the first level of service comprises defining a first
identifier of the first level of service and transmitting the identifier with a first packet;

sending traffic indicating the second level of service comprises defining a
second identifier of the second level of service and transmitting the identifier with a

second packet.



28. The apparatus of claim 22, wherein: sending traffic indicating the
first level of service conprises defining a first identifier of the first

| evel of werwexmw4@ad transmtting the identifier wth aPCirrustoopmsdsss ;
sending traffic indicating the second | evel of service conprises defining a
second identifier of the second |evel of service and transmtting the
identifier with a second packet.29. The apparatus of claim 22, wherein:
sending traffic indicating the first |level of service conprises determ ning
a first set of one or nore streans assosjated with the first |evel of
service and transmtting a first packet via a streamin the determ ned
first set of streans; and sending traffic indicating the second | evel of
service conprises determining a second set of one or nore streans
associated with the second | evel of service and transmtting a second
packet via a strgﬁp1|qfthe dgte%nhﬂggz\%gond set of streans. 30. A

conputer-progran1produchmmauSOS|n coﬁﬁﬁ?er-readable medi um conpri si ng

code for causing s%n&QQﬁMﬁ@'ind‘idﬁtngﬂhQ‘ﬁks@ﬁwa JekdrSice &&ﬁ&fs@se&eté?ﬁlﬁﬁ&;cé)ﬁrspo' nt of
presence to enabl e an access tern nal access to a first |evel of service,

wher ei n t he §dt bBineloeviele Gicarmeisvodaecdeitlethaifing seval dfisérsice bt thans@itiiga i N a
network for packets; provide a second Internet protocol point of presence
to enabl e t hBrshpeskelinattichman thy detewringddofint sseefotiemsedd of service, wherein

t he second | evel of _servj.ce det.erm nes nd termnation in.the network
o e rars: Chmy uib b oS R P S R Ay Rl ek g e

first Level QLoRRCHLaR Aol ALIACLROGALINA. LG PEERDLdauElngOf servi ce.

31. The conputer-progran1pro ereln Irst |evel of
service indi ﬁa{sﬁmlﬁ@agecmlkaek@v@raﬁstr@ﬂh it Be B@etnMAIRkesd sét strdagnssecond | evel

of service indicates that packets are to be tunnel ed.

30. A computer-program product, comprising:
computer-readable medium comprising code for causing a computer to:

provide a first Internet protocol point of presence to enable an access
terminal access to a first level of service, wherein the first level of service
determines a first termination in a network for packets;

provide a second Internet protocol point of presence to enable the access
terminal access to a second level of service, wherein the second level of service
determines a second termination in the network for packets; and

send, over a common air interface, traffic indicating the first level of

service and traffic indicating the second level of service.

31. The computer-program product of claim 30, wherein:
the first level of service indicates that packets are not to be tunneled; and

the second level of service indicates that packets are to be tunneled.

32. The computer-program product of claim 30, wherein:
the first level of service is associated with at least one of the group consisting of:

a first access point name and a first Internet protocol address; and



32. The conputer-program product of claim 30, wherein: the first |evel of
service is associated with at | east one of the group consisting of: a first
access powotoevarmee4dand a first Internet protocol addresspcanseéve/osessond

| evel of service is associated with at |east one of the group consisting
of : a second access point nanme and a second Internet protocol address. 33.
The conput er - program product of claim 30, wherein: the first |evel of
service is a |local service; and the second | evel of service is a network
service. 34. A nethod of conmuni cation, sgonprising: receiving a packet;
determning a | evel of service associated with the packet; and determ ning
whet her to send the packet via a protocol tunnel based on the determ ned

| evel of service. 35. The nethod of claim 34, wherein the | evel of service
i ndi cat es whet herthpsferist lsved pbservcays agsaripfed with adgest qieeof they gionp OPsittingi m 34,
wherein the Leyel.of .sgiybsealndisalen whatgr, aagkeidare to be tunnel ed
via a protocol fRNeI“TREL ™t &M afes I h Gt F'dast one of t he group
consisting of: a visited network and an edge gateway. 37. The nethod of
claim 34, wherein the | evel of service indicates whether packets are to be
tunnel ed via a prist ocdlhe compmetr-grbghmperductrdicRan B0 vaierdieast one of the group
consisting of: a hone network and a core network gateway. 38. The net hod of
cl ai m 34, wher ei rth¢ fist legsl@f sasyicsis pyoebsergceagsbei ated with at | east one of

t he group consishhngzof' an access. Qoint nane and an | nternet protocol
address. 39. The it HSNDEVLPEichISsS * RHEPE ¥¥4e det ermination of the |eve
of service conprises determ ning whether the packet is associated with a

| ocal service or a network service.

34. A method of communication, comprising:

receiving a packet;

determining a level of service associated with the packet; and
determining whether to send the packet via a protocol tunnel based on the

determined level of service.

35. The method of claim 34, wherein the level of service indicates whether

packets are to be tunneled.

36. The method of claim 34, wherein the level of service indicates whether
packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a visited network and an edge gateway.

37. The method of claim 34, wherein the level of service indicates whether
packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a home network and a core network gateway.

38. The method of claim 34, wherein the level of service is associated with at
least one of the group consisting of: an access point name and an Internet protocol

address.



40. The nethod of claim 39, wherein: the packet is received at an access
point that conmunicates via an air interface wwth an access term nal that
sent the wackerti4ébe | ocal service conprises service pr@®@Crasdonioacsshe
access point; and the network service conprises service provided via the
protocol tunnel to a first hop router for the access termnal. 41. The
nmet hod of claim40, wherein: the access point is associated with an

I nternet protocol subnetwork; and the | ocal service conprises service
provided by an entity that is associatesghwith the Internet protocol
subnetwork. 42. The nethod of claim 34, wherein the determ nation of the
| evel of service conprises determning an identifier that is transmtted
with the packet. 43. The nmethod of claim 34, wherein the determ nation of
the |l evel of service conprises deternining a stream on which the packet is

transmtted. 44. Iye q%thoggaf cﬁﬁﬁgq §r$ﬁgnﬁﬁlwno aevel associ at ed
wth a data radlo bearer £ app ara conmuni catr on, conpr|5|ng a

receiver confd-gu &‘i‘nﬁri@esrdéfeﬁhﬂlﬁagawﬁéﬁfél‘% pa@kel R¥UGbciftd $8h ¥iI1&8I s@%@erd?‘aner
configured to determne a | evel of service associated wth the packet; and

a communi cat h@workastvioo) | er configured to determ ne whether to send the
packet via a protocol tunnel based on the determ ned | evel of service. 46.
The apparatus of claim45, wherein the | evel of service indicates whether
packets are to be tunneled. 47, The aratus of claim45, wherein the

| evel of service %%dlggf t Qfﬂéwlﬁg e are to be tunneled via a

protocol tunnel tng‘f)ackgtrimeQ%&isat bl a®bss lp%ﬂl% {hap&?nn%fniéanig via an air interface

with an access terminal that sent the packet;
the local service comprises service provided via the access point; and
the network service comprises service provided via the protocol tunnel to a first

hop router for the access terminal.

41. The method of claim 40, wherein:
the access point is associated with an Internet protocol subnetwork; and
the local service comprises service provided by an entity that is associated with

the Internet protocol subnetwork.

42. The method of claim 34, wherein the determination of the level of

service comprises determining an identifier that is transmitted with the packet.

43, The method of claim 34, wherein the determination of the level of

service comprises determining a stream on which the packet is transmitted.

44, The method of claim 43, wherein the stream is associated with a data

radio bearer.

45.  An apparatus for communication, comprising:



group consisting of: a visited network and an edge gateway. 48. The
apparatus of claim45, wherein the | evel of service indicates whether
packets awe 2b@/fags48unnel ed via a protocol tunnel that t@eCEUS2000893G888 at

| east one of the group consisting of: a hone network and a core network
gateway. 49. The apparatus of claim45, wherein the |evel of service is
associated with at | east one of the group consisting of: an access point
nane and an I nternet protocol address. 50. The apparatus of claim 45,
wherein the determ nation of the |evel @ service conprises determ ning
whet her the packet is associated with a |local service or a network service.
51. The apparatus of claim45, wherein the determ nation of the | evel of
service conprises determining an identifier that is transmtted with the
packet.52. The app&fAYi§oHiSuEds Frease 2 ffekstei n the deternination of the
level of service comprises edéaetterm' ning a.gtream on h. t he packet is

If
. a,level O SETV1 miner con ermine a level of service
transnitted. 53. AN appaf atus Tor ccomrbnication, ¢dmpri %G “neans f or

receiving a packatd wiikaRpadiel aflet ernmning a level of service associated
wi th the packet; and nmeans for determ ning whether to send the packet via a

protocol tunnel basetnaicatibecaebBsrrbm@girdday dttediinSehathe @ sébd thePaekeappar at us
of claim53, wherein the | evel of service indicates whether packets are to
be tunnel ed. Vi85 profprel aippel bated on dfe defeanmedByelwheareicxy t he | evel of service

i ndi cates whet her packets are to be tunneled via a protocol tunnel that
termnates in at | east one of the group consisting of: a visited network

and an edge gatewgy. 3, ag%gan%po‘}%faﬂh ys, v%e{)eglll tﬁlie rl‘év@ﬁoef 3%%%{5&6%@%%@!@ | of

servi ce i ndi cates whet her ckets are to unne VI a rot ocol tunnel
that term napRgets Bredd bd @ASdecoone of the

47. The apparatus of claim 45, wherein the level of service indicates whether
packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a visited network and an edge gateway.

48. The apparatus of claim 45, wherein the level of service indicates whether
packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a home network and a core network gateway.

49, The apparatus of claim 45, wherein the level of service is associated with
at least one of the group consisting of: an access point name and an Internet protocol

address.

50. The apparatus of claim 45, wherein the determination of the level of
service comprises determining whether the packet is associated with a local service or a

network service.

51. The apparatus of claim 45, wherein the determination of the level of

service comprises determining an identifier that is transmitted with the packet.



group consisting of: a hone network and a core network gateway. 57. The
apparatus of claim53, wherein the |evel of service is associated wth at
| east onewof20eda4@Boup consi sting of: an access point naoce/UsaaoABesERnt er net
prot ocol address.58. The apparatus of claim53, wherein the determ nation
of the level of service conprises determ ning whether the packet is
associated with a local service or a network service. 59. The apparatus of
claim53, wherein the determ nation of the | evel of service conprises
determining an identifier that is transpitted with the packet. 60. The
apparatus of claimb53, wherein the determ nation of the | evel of service
conprises determning a streamon which the packet is transmtted. 61. A
conput er - program product, conprising: conputer-readabl e nedi um conpri sing
code for causing a conputer to: receive a packet; determne a |evel of
service associ aled i Ll {he. packelin 804, deLerTine MRGIISE 0. RERd the
packet via a protocol tun A AE 84 B the et &F i Rea 1°8Ve " oF s8r vi ce. 62.
The conput er s pr QA APriREQHEhin®fy Sh@idTbR IR Bkt henlsved. of service

i ndi cat es whet her packets are to be tunneled via a protocol tunnel that
termnates in at | east one of the group consisting of: a visited network
and an edge gateway. 63. The conputer-program product of claim6l, wherein
the level of servilke iAndppaiees faglsemmepicympkednprisg: t o be tunnel ed via a
protocol tunnel that @grninates in at |east one of the group consisting of:
a home network ard®®s EEr&HEdPR Gat enay. 64. The conput er - pr ogr am pr oduct

of ¢l aim 61, wher gi p fRGc| &Y AevdEIMLERL8AIIGALEDMAL | east one

2

of the group consi'sting of: an-access poi nt nane an nt’ernet protocol

addres S. 6_5 . The gamp i Qetefhif@k ameeaduald e pe@:k@ivm aﬁi‘roto&‘&l@tﬁrﬁlierbakélﬁbn
determ nati on
the determined level of service.

54. The apparatus of claim 53, wherein the level of service indicates whether

packets are to be tunneled.

55. The apparatus of claim 53, wherein the level of service indicates whether
packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a visited network and an edge gateway.

56. The apparatus of claim 53, wherein the level of service indicates whether
packets are to be tunneled via a protocol tunnel that terminates in at least one of the

group consisting of: a home network and a core network gateway.

57. The apparatus of claim 53, wherein the level of service is associated with
at least one of the group consisting of: an access point name and an Internet protocol

address.



of the level of service conprises determ ning whether the packet is
associated wth a local service or a network service. 66. A nethod of
conmuni cawDa@n)9/10edIPri Si ng: usi ng, at an access term nal PCA/US2009103d¥8E
instance to communicate with a first node; using, at the access termnal, a
second NAS instance to conmunicate with a second node; and accessing a
first service based on the conmunication with the first node and accessi ng
a second service based on the conmunication with the second node. 67. The
nmet hod of claim 66, wherein: the first gode provides, for the first

service, at |east one of the group consisting of: nobility managenent and
sessi on managenent; and the second node provides, for the second service,

at | east one of the group consisting of: nobility managenent and sessi on
managenent. 68. THe nPORAPAEFHUSQIS[aHN 66, Whikdh @Fﬁete%nﬁéatmwéfhe&ws ?fast ance is
associ at ed V\getrvqcebc%a i esncPP E‘rg%%e r{)Ehe HF thte & ke{ i §1tsocslaetr %wnﬁa 18 e%‘vl‘llc% osr?lcond NAS
i nstance is associ ated be& e ranagensnt *F°or“t S&CONd°ser Vi e. 69.

The met hod ofth@isahRe, Wherein: the first NAS |nstance is associated with
pagi ng managenent for the first service; and the second NAS instance is
associ ated wth pagi ng nanagenent for the second service. 70. The method of
claim 66, wherein the first and second NAS instances provide different
types of paging f¥% diTheepreratustofislagm 63, whexdin fhe determination of the level of

service comprises determining an identifier that is transmitted with the packet.

60. The apparatus of claim 53, wherein the determination of the level of

service comprises determining a stream on which the packet is transmitted.

61. A computer-program product, comprising:

computer-readable medium comprising code for causing a computer to:
receive a packet;
determine a level of service associated with the packet; and
determine whether to send the packet via a protocol tunnel based on the

determined level of service.

62.  The computer-program product of claim 61, wherein the level of service
indicates whether packets are to be tunneled via a protocol tunnel that terminates in at

least one of the group consisting of: a visited network and an edge gateway.

63. The computer-program product of claim 61, wherein the level of service
indicates whether packets are to be tunneled via a protocol tunnel that terminates in at

least one of the group consisting of: a home network and a core network gateway.



71. The nmethod of claim66, wherein the first node conprises an access
poi nt that conmuni cates over-the-air with the access termnal. 72. The

met hod ofwol2amifds3 wherein: the first service conpri se®CrasatInsssss ce
provi ded via the access point; and the second service conprises network
service provided via a first hop router for the access termnal. 73. The
nmet hod of claim 72, wherein the packets are sent in a tunnel to the first
hop router. 74. The nethod of claim 66, wherein: the first service
conprises |local service provided via a gateway through which traffic from
the access termnal flows to a first hop router for the access termnal;
and the second service conprises network service provided via the first hop

router. 75. An apparatus for conmunicatjon, ngr|5|n a control signal
processor confi guiifed tlHe GBDULEPragan PElyet chélra hiwheget the devehgfservice t ance t o

communi cate with a urt her. confd gured to use, at the access
terminal, a SECOR teﬁl@l. hfsgf‘sgnféeegfﬁge %ro‘rlﬁmonmt“%ge‘)f OGS RURIRGCHB4&Y and a

connunlcatloHn&ggﬁﬁgk%e&mggpflgured to access a flrst service based on the
comuni cation with the first node, and further configured to access a
second service based on the communication wth the second node. 76. The
apparatus of claim 75, wherein: the first node provides, for the first
service, at |eastbne 1o comeutgrsegiam prsiueitaf alging b1, whetsiin 1h?96tﬁlﬁlﬂafg@ﬁent and

[ dth d des, f th
2t Toast onetahe il ofFUES uReR eI GL HIe TEperihia gBRERC ANl “scssi on

managenent . FZMS§Q% %pgﬁ&gg&%egamclalnl75 wherein: the first NAS i nst ance
is associated W th bearer managenent for the first service;

66. A method of communication, comprising:

using, at an access terminal, a first NAS instance to communicate with a first
node;

using, at the access terminal, a second NAS instance to communicate with a
second node; and

accessing a first service based on the communication with the first node and

accessing a second service based on the communication with the second node.

67. The method of claim 66, wherein:

the first node provides, for the first service, at least one of the group consisting
of: mobility management and session management; and

the second node provides, for the second service, at least one of the group

consisting of: mobility management and session management.

68. The method of claim 66, wherein:

the first NAS instance is associated with bearer management for the first service;
and

the second NAS instance is associated with bearer management for the second

service.



and the second NAS instance is associated with bearer nmanagenent for the
second service. 78. The apparatus of claim75, wherein: the first NAS

i nst ance Wo 2009¢10¢d4at ed wi t h pagi ng managenent for the fiPCIUSS@OWBE688 and
the second NAS instance is associated with pagi ng nanagenent for the second
service. 79. The apparatus of claim75, wherein the first and second NAS

i nstances provide different types of paging for different types of
traffic.80. The apparatus of claim75, wherein the first node conprises an
access point that comuni cates over-thesair with the access termnal. 81.
The apparatus of claim80, wherein: the first service conprises |ocal
service provided via the access point; and the second service conprises
network service provided via a first hop router for the access term nal.

82. The apparatus of claim 81, wherein the packets are sent in a tunnel to
the first hop roq&pr.q%ghwﬁggo?a%%{ u%>%chIain175, wherein: the first
service conprises Tocal "service provr ed Via a gat eway through which
traffic fromthe BCERENAKGAIMNGRL;s abdoPMRd WRhPafihg HandbRRcHQUL BE fifPr the access
termnal; and the second service conprises network service provided via the
first hop rosdréce; aBdl. An apparatus for conmunication, conprising: neans for
using, at an access termnal, a first NAS instance to comrunicate with a
first node, and ftbe sageihiyAS gistanereis arseeisted with rhgiag marpgsmesher teASCNYst ance t o
conmuni cat e &é&&aa second node; and

70. The method of claim 66, wherein the first and second NAS instances

provide different types of paging for different types of traffic.

71. The method of claim 66, wherein the first node comprises an access

point that communicates over-the-air with the access terminal.

72. The method of claim 71, wherein:
the first service comprises local service provided via the access point; and
the second service comprises network service provided via a first hop router for

the access terminal.

73. The method of claim 72, wherein the packets are sent in a tunnel to the

first hop router.

74. The method of claim 66, wherein:
the first service comprises local service provided via a gateway through which
traffic from the access terminal flows to a first hop router for the access terminal; and

the second service comprises network service provided via the first hop router.

75.  An apparatus for communication, comprising:



means for accessing a first service based on the comrunication with the
first node, and for accessing a second service based on the conmunication
wi th the wecomdiimade. 85. The apparatus of claim 84, wheceius2elae3dsss st node
provides, for the first service, at |east one of the group consisting of:
mobi | ity managenent and session managenent; and the second node provides,
for the second service, at |east one of the group consisting of: nobility
managenent and sessi on managenent. 86. The apparatus of claim 84, wherein:
the first NAS instance is associated w gh bearer managenent for the first
service; and the second NAS instance is associated with bearer managenent
for the second service. 87. The apparatus of claim84, wherein: the first

NAS i nstance is associated with pagi ng managenent for the first service;
and the second NA?scqnﬁgltSéﬁﬁeleprP@sso%gwgafeéaowet%aaa@iewgerﬁﬁ%gaeﬁﬁrém Por the
second service The a t he f Ist and second

1nstanceefo Ccjoemlg]1u1%1 e en% 4 1rs? noc?e d@ugﬁer c‘o’ﬁ%ure&q? se, at the gceess

NAS i nst ances provi pes ot paging &t &nt” ¥ypes of

traffic. 89. tJrﬁﬁalaalp&t)@&Nﬁs@ﬁsta%@ﬂo%&ﬁmnm%whm kb dhblistndode conprises an
access point that communicates over-the-air with the access termnal. 90.

The apparatus of cdoainnBAtiombrarrellsrcotfitgirdd to atceser ftbtaervirerbpsedsashd ocal
service provided via the access point; and the second service conprises
net wor k ser véaemyrienyiog edth Whegirgt noide, 9pd ﬁm@errcz@aﬁgirrec’f gracedyea speekssrviGsr mi nal .

Th r | ai m rein th r nt in nnel h
€ apparat ugasg or?thgcomr%gmcam%welththésegor%anco gts are sent a tunnel tot e

76. The apparatus of claim 75, wherein:

the first node provides, for the first service, at least one of the group consisting
of: mobility management and session management; and

the second node provides, for the second service, at least one of the group

consisting of: mobility management and session management.

77. The apparatus of claim 75, wherein:

the first NAS instance is associated with bearer management for the first service;
and

the second NAS instance is associated with bearer management for the second

service.

78. The apparatus of claim 75, wherein:

the first NAS instance is associated with paging management for the first
service; and

the second NAS instance is associated with paging management for the second

service.

79. The apparatus of claim 75, wherein the first and second NAS instances

provide different types of paging for different types of traffic.



first hop router. 92. The apparatus of claim 84, wherein: the first service
conprises | ocal service provided via a gateway through which traffic from

t he acceswotemmimaB flows to a first hop router for thePatass@9nadsss nal ;
and the second service conprises network service provided via the first hop
router. 93. A conputer-program product, conprising: conputer-readable

medi um conpri sing code for causing a conputer to: use, at an access
termnal, a first NAS instance to conmunicate with a first node via; use,

at the access terminal, a second NAS ing4ance to comunicate with a second
node; and access a first service based on the communication with the first
node and access a second service based on the conmunication with the second
node. 94. The conputer-program product of claim93, wherein: the first node
provides, for the first service, at |east one of the group consisting of:
mobi l ity rmnagen%t a%e%essa{tosn FIRNGIS rc]etéin %@%rsttggdesc%(r:nonl(sjesra]lggece Y ovi des,
for the second service,  &PYEast “Sne of" the group conS|§T|ng i nmobi ity
management  apdn SR ARUAIRNBISIE Me-2iSvith thD SocE QRSN - Pr ogr am product  of
claim93, wherein: the first NAS instance is associated with bearer
managenent for the first service; andthe second NAS instance is associ ated
wi th bearer managenent for the second service. 96. The conputer-program
product of clai m&3, vitheepnarptustdielaim Betwhgsdi nst ance is associated with
pagi ng nmanagenent

for the first servjce; and. : :
the grst service comprises ocai service provided via the access point; and

the second service comprises network service provided via a first hop router for

the access terminal.

32. The apparatus of claim 81, wherein the packets are sent in a tunnel to the

first hop router.

83. The apparatus of claim 75, wherein:
the first service comprises local service provided via a gateway through which
traffic from the access terminal flows to a first hop router for the access terminal; and

the second service comprises network service provided via the first hop router.

84.  An apparatus for communication, comprising:

means for using, at an access terminal, a first NAS instance to communicate
with a first node, and for using, at the access terminal, a second NAS instance to
communicate with a second node; and

means for accessing a first service based on the communication with the first
node, and for accessing a second service based on the communication with the second

node.

35. The apparatus of claim 84, wherein:



the second NAS instance is associated with pagi ng nanagenent for the second
service. 97. The conputer-program product of claim93, wherein the first
and secomioNA®/ImaBances provide different types of pagiPag/usesoonsdsser ent
types of traffic. 98. The conputer-program product of claim 93, wherein the
first node conprises an access point that comunicates over-the-air with
the access termnal. 99. The conputer-program product of claim98, wherein:
the first service conprises |ocal service provided via the access point;
and the second service conprises networg7service provided via a first hop
router for the access termnal. 100. The conputer-program product of claim
99, wherein the packets are sent in a tunnel to the first hop router. 101.
The conput er-program product . of claim93, wherein: the first service
conprises |ocal s8¢ msg%odﬁrpm%cfowl%ﬁﬁt tFAYIERAAYICEShPRSUS KNSR PEFOPHEME ¢ from

t he access tegnig%l fl ows 10,2 first ho router for the access termnal;

of;, mobility manageément and sessidn management; and . . .
and the second service c€onpri ses network service provided via the first hop
router. the second node provides, for the second service, at least one of the group

consisting of: mobility management and session management.

86. The apparatus of claim 84, wherein:

the first NAS instance is associated with bearer management for the first service;
and

the second NAS instance is associated with bearer management for the second

service.

87. The apparatus of claim 84, wherein:

the first NAS instance is associated with paging management for the first
service; and

the second NAS instance is associated with paging management for the second

service.

88. The apparatus of claim 84, wherein the first and second NAS instances

provide different types of paging for different types of traffic.

89.  The apparatus of claim 84, wherein the first node comprises an access

point that communicates over-the-air with the access terminal.

90. The apparatus of claim 89, wherein:
the first service comprises local service provided via the access point; and
the second service comprises network service provided via a first hop router for

the access terminal.
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91. The apparatus of claim 90, wherein the packets are sent in a tunnel to the
first hop router.
92. The apparatus of claim 84, wherein:

the first service comprises local service provided via a gateway through which
traffic from the access terminal flows to a first hop router for the access terminal; and

the second service comprises network service provided via the first hop router.

93. A computer-program product, comprising:
computer-readable medium comprising code for causing a computer to:

use, at an access terminal, a first NAS instance to communicate with a
first node via;

use, at the access terminal, a second NAS instance to communicate with
a second node; and

access a first service based on the communication with the first node and

access a second service based on the communication with the second node.

94, The computer-program product of claim 93, wherein:

the first node provides, for the first service, at least one of the group consisting
of: mobility management and session management; and

the second node provides, for the second service, at least one of the group

consisting of: mobility management and session management.

95. The computer-program product of claim 93, wherein:
the first NAS instance is associated with bearer management for the first service;

and
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the second NAS instance is associated with bearer management for the second

service.

96. The computer-program product of claim 93, wherein:

the first NAS instance is associated with paging management for the first
service; and

the second NAS instance is associated with paging management for the second

service.

97. The computer-program product of claim 93, wherein the first and second

NAS instances provide different types of paging for different types of traffic.

98.  The computer-program product of claim 93, wherein the first node

comprises an access point that communicates over-the-air with the access terminal.

99. The computer-program product of claim 98, wherein:
the first service comprises local service provided via the access point; and
the second service comprises network service provided via a first hop router for

the access terminal.

100. The computer-program product of claim 99, wherein the packets are sent

in a tunnel to the first hop router.

101.  The computer-program product of claim 93, wherein:
the first service comprises local service provided via a gateway through which
traffic from the access terminal flows to a first hop router for the access terminal; and

the second service comprises network service provided via the first hop router.



