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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 lics 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.
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wirel ess net Vw{lélsthe 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 (c.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.



SUMVARY 100061A sunmary of sanple aspects of the disclosure foll ows.
It should be understood that any reference to the term aspects herein
may refer nore aspects of the disclosure. [0007] The
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facilitate access to one or nore |ocal services. For exanple, |ocal
breakout may be provided by a | ocal access point and/or a |ocal
gateway to enable an access termnal to access one or nore services
that may be accessed via the |ocal acceés point and/or the |ocal
gateway. 3 [0008] The disclosure relates in sone aspect to providing
multiple IP points of presence (e.g., points of attachnment) for an
access termnal. Here, each point of presence may correspond to a
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one point of presence may relate tqQ a |ocal service while another
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aspect to s enrggynlgla% 8 %%%cef\;[niniagonaoﬂ%g&%{ intarlllg"}work. In some aspects the access
terminal uses the multiple IP points of presence to access services via an associated
access point, where the access terminal and the access point communicate over a single
air interface.
[0009] The disclosure relates in some aspect to sending a packet in 2 manner that
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. Asan
examplc, an access terminal may identify a {cvel 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 (c.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.
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session managenent) to facilitate access to core network services.
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manager. [0013] The disclosure relateS in sonme aspect to carrying
messages typi$ldlpkgtocol messages clating 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;



associated wth one protocol (e.g., S11) over another protocol (e.g.,
Si). For exanple, S11 protocol nessages elating to creating bearers

that are t a n a serving gateway and a nobility Ez er may_ be
carried bf/&éizm%?l 'ﬁg%ol bet ween the nobility manager and® asgg@é)ggz%s
point that is co-located with the serving gateway. BRI EF DESCRI PTI ON
OF THE DRAW NGS 100141These and ot her sanple aspects of the
di sclosure will be described in the detailed description and the
appended clains that follow, and in the 5accorrpanyi ng draw ngs,
wherein: 100151FIG 1 is a sinplified block di agram of several sanple
aspects of a wreless comunication system configured to provide
| ocal breakout; [0016]FIG 2 is a flowhart of several sanple aspects
of operati onsl00Rdt nEE. be afemicharnddeviers] gaomjampdcisof opirationsgthamagibag
mul tiple points_of npresence;, 5 . . . . . .
P P perfonnedpm con?unctelon with identifying point of presence for an over-the-air packet;
[0018] FIG. 4 is a flowchart of several sample aspects of operations that may be
petformed in conjunction with determining level of service for an over-the-air packet;
[0019] FIG. 5 is a flowchart of several sample aspects of operations that may be
performed in conjunction with providing distributed control management functionality;
[0020]  FIG. 6 is a simplified block diagram of several sample aspects of
components of wireless nodes that may be employed in conjunction with providing
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;
[G023) 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 simplifted diagram illustrating sample triggered scrvice 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;



[0017]FIG 3 is a flowhart of several sanple aspects of operations
that may be performed in conjunction wth identifying point of

presence f -the-air packet; [0018]FIG 4 is a flowhart of
several sa I@&ﬁ%@%ts of operations that may be perf orfedUs209/036858

conjunction with determning | evel of service for an over-the-air
packet; [0019]FIG 5 is a flowhart of several sanple aspects of
operations that may be performed in conjunction wth providing
di stributed control managenment functionglity; [0020]FIG 6 is a
sinplified bl ock diagram of several san% e aspects of components of
wi rel ess nodes that may be enployed in conjunction with providing
| ocal breakout; [0021]FIG 7 is a sinplified block diagram of several
sanpl e aspect B03K a KiGSel @smdddRaesingaifiedbloskydsgeamsondnévielisaaghlet aspects
provi de | ocal ibr eakout ; . ) ) o
of a wircless communication system employing multiple keys to support muitiple links
for local breakout;
[0032] FIGS. 18A and 18B are simplified block diagrams of several sample aspects
of a wireless communication system employing a single key to support multiple links
for local breakout;
[0033] FIG. 19 is 2 simplified diagram illustrating coverage areas for wireless
communication;
[06034] FIG. 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
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disclosed herein may be implemented independently of any other aspects and that two
or more of these aspects may be combined in various ways. For example, an apparatus
may be implemented or a method may be practiced using any number of the aspects set
forth herein. In addition, such an apparatus may be implemented or such a method may
be practiced using other structure, functionality, or structure and functionality in
addition to or other than one or more of the aspects set forth herein. Furthermore, an
aspect may comprise at least one element of a claim,

[0040] FIG. 1 illustrates several nodes in a sample communication system 100 (e.g.,
a portion of a communication network). For illustration purposes, various aspects of the
disclosure will be described in the context of one or more access terminals, access
points, gateways, and network nodes that communicate with one 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.
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[0042] The system 100 includes various nodes that provide access to different
services (e.g., different levels of service). In particular, the system 100 includes one or
more nodes (e.g., local router 110 and gateway 112) that provide local breakout to one
or more local services (e.g., at a visited network). For example, the local router 110
may enable the access terminal 104 to access to one or more local services 114,
Similarly, the gateway 112 (e.g., an edge gateway) may enable the access terminal 104
to access to one or more local services 116,

[0043] These local services may take various forms. For example, in some
implementations the local service 114 may relate to services provided by a local
network (e.g., by various entities on the same IP subnetwork controlled by the local
router 110). Such local network services may involve, for example, access to a local
printer, a local server, or some other entity. In some implementations the local service
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 Internct hotspot, ctc.).
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 terminai 104 provides a corresponding TP 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
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addition, one or more network points of presence 120 may be defined to enable the
access terminal 104 to communicate with a local entity to access local services. For
example, the access terminal 104 may use point of presence 120A to access local
service 114 and the access terminal 104 may use point of presence 120B to access local
service 116.

[0045] Sample local breakout-related operations will now be discussed in more
detail in conjunction with the flowcharts 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 performed by specific components (e.g., components of the system
100 and/or a system 600 as depicted in FIG. 6). It should be appreciated, however, that
these operations may be performed by other 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 2 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
APNID. Insome 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
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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.



(e.g., network connectivity) for one or nore access termnals that
may reside within or that may roamthroughout an associ ated

geogr aphi o0 reduce the conplexity of FIG 1, only a single
access poic"ﬂbz%g&gﬁ% a single access termnal 104 are mm(@é{)&?ﬁ%f
the access points in the system 100 may communi cate with one or nore
networ k nodes (e.g., first hop router 106 and ot her network nodes
108) to facilitate wi de area network connectivity. Such network nodes
may take various forns such as, for exafrpl e, one or nore radi o and/or
core network entities (e.g., nmobility nmahagenent entities, session
reference network controllers, gateways, routers, or sone other
suitable network entity or entities), one or nore correspondent
nodes, and sol08%l] 8A{1EP4ZhTHby bipekt 206 ARO~irk contdbmanageriabu snap odedisit hat
provi de access to different services (e,g., different |evels of
service). |n PE°f TR sgramsand payide QﬁFrl%ﬁlqgﬂ@PﬁﬁT%mcﬁ%“@}ahﬂtfP%“eﬁ%]és
(e.g., local gl &f LLANE nJabRWRN It b ¢ DAY iRk out
to one or nore Ioc;flr se sélchs %le.g. ,lﬂsét Igltggl?ésﬂ '?Je@)y%et m?&?&s%&ﬁﬁﬁe
exanpl e, the dronat baace 10 kndblGhd@yese eahing 1006 @acesRatk Sitiahatdwol04 t 0
access to one or nore local services 114. Simlarly, the gateway 112
(e.g., an edgerg@meiide) halrsepdheacttosk MdEeway matags beater 3D, genliicdess
to one or norg l'%‘g%ﬁ?ﬁ%’&ﬁeﬁ 116. [0043 These | ocal services nay

t ake various Yorf ad R ASHESseS foF LGRS OI PANSRt at i ons t he | ocal

service 114 nmysy|el aArehiBsehRld ¥y 6188 N0OMoEHE Cor¥] BardaBG3]so Hﬁ%\ﬁﬁﬁd@e( e.g.,
by various entities on the sanme | P subnetwork controlled by the | ocal

router 110). Bgwlahdpravidnethwondbilgemmiaganenmfpctionsldy fe lochlgrafiex &opl e,
access to a | ocal priefqhegqt | ocal, server, or sone other entity. In

some i npl ementArPEnY? is geopiysd (e 81 24hgAcGeS? PRIMUAS) T1om & fogalt
connect i vi ty. . Fol SXMPFocal {6bi eﬁ)n%t%[ltit% LR ey, dlga%%glllsg thteQFcr? CCESS

i) Gith
term nal 104 to access an Interntgt c%;{”mectl on provi y an er net

servi ce provimsatt 102 loPREe théthccss BninkICION Af the O@at thOitcése (ePminallQUSEr ' S
hone, an Internet hotspot, etc.). In sone inplenmentations the |ocal
service 116 nayreRtyipg slegromedet(oer k lowetomerrioder Kigre.since maffic sragsoriecdl i n

nat ure. For ex | t.he .l qca vice..116 may relate to | ocation
Cor ol S posi t1 SR Btesbift pledRl R FheRigee 2t wbfp il acifup g0l ¢ o
obtai n other §Rb:H &Py 0{@9.{&4%@551{‘%6&%6@5@,& ~local breakout, multiple
| P points of presence ("POP") are provided for the access term nal

104. | n conj uld@33] on Asirtireseatedhbypldiekt212fa ervesie cogp! mivegacee swndger m nal
104 provides a correspanding IP interface (associated with an | P

address) assd@RiReak! RipYifie h Sroblibnmraeseent Boeionglity Bepetverk traffig £or ¢ he
) s =Spof ! !
access term ”&hmﬂﬂ?fkvl{géﬁlﬁet%ﬁ( Fhehd it Rkeildd (?Q.a%tgﬁéﬁrmms?&l?e?%9@1 Jﬁ{egv%lr( oss

| evel of service (e.g., network service use a  secon

to access a sgehilitd nlagapehe@fonti@ (“BINE)(BayGause kiRGBdes StefiMhal @)4 toll_)@?aged if
exanpl e, one or nore network points of presence 118 may be defined to
enabl e t he acheassess &rpinglal04 igarrenlyds rfleapi recde e Heet since ths rédeived tréfip

router 100 (o g B AR RS S I RSt T
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



9 addition, one or nore network points of presence 120 may be defined
to enable the access termnal 104 to conmunicate with a | ocal entity
to access i ces. For exanple, the access termnpal 104 ma

use point ogczgégé@gé%}ée 120A to access |local service 114 %ﬁﬂuélﬁq@/‘gﬁ%éss
term nal 104 may use point of presence 120B to access | ocal service
116. [0045] Sanpl e | ocal breakout-rel ated operations will now be

di scussed in nore detail in conjunction with the flowharts of FIGS.
2 -5. For conveni ence, the operations of12 FIGS. 2 - 5 (or any other
operations discussed or taught herein) fmay be described as being
performed by specific conponents (e.g., conponents of the system 100
and/or a system 600 as depicted in FIG 6). It should be appreciated,
however, t hat thatietevebinmovar-thonis batwgerran aoesss lommpal atx/ancictess pdintpEer of
conponents and malg3 lge gerfor med usi n?séb? fgi fferent nunber of
conponents. | P*HPSo" TR H‘i’t&’eB@C%"BE‘?ré’é? BT rAgECshRRint dhat FRgpixes grtunngled
operati ons de i | : Js i

Pl ement at | oo OO A ey tl Rt 1R 6 Wty B B e

oper ati ons r eCatsequgnttypsgyeraMedhiniygesmd dosqribed fod bificnt®f ropingSedhCepatitt.
conjunction with |ocal breakout will be described. Blocks 202 and 204
relate to proleflng §6r helecidies frwcppeions gra ehbvehchighlevele Agrapsdsent@ly, A

P ot ot | S8R of A2 Sntiin e L e AR R EBL BB bl L0 e

i npl ement ati ons exanp I'm sone |

LTE-based i npliepmid: & ihGibso the @eRinB@InYf a pfotdRbBSRRERr B Yadkel AlletnoliOmay
different access point nane ("APN') associated with a bearer service.

Thus, a firstthpesead thepacketbaseden (e, identifiedymirt ofmesencedblocke3pabeas will be

associ ated wi th ogne. APN | D whi ot her, | evel of service (e.g., core
net work ser vi eéﬁr%ﬁ’gifl e dd @ié‘g'e‘gﬂwetq%ha]ﬁfﬁl ARSratigpNmM e ReHomsHat an

i npl ement at i 0fgest Rriflinal HVEHASRE dofR! & ' P i
presence nay re?saté 1tn?) aa diafferendt0 Li nﬁ%&%gg?&gﬁﬁqgﬁpﬂfg{% efm&!fne
servi ce may btae psistad peteade foi & backér@o bd sehiclinkh whil the padket dver-thb-ei Bhse®bn
service may be associated with another LinldD [OQ47LAs.represent ed
by bl ock 202,thi§ deiermipatispi Genvemeliras seqessepoing may deferadns thepoint eEpiesence for

e ey IR RGGEP PR B, 0l Ptne pdele SRS AL SRRl B
presence.
[0056] Referring now to FIG. 4, as represented by blocks 402 and 404, different TP
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.).



10 assign an I P address to the access termnal 104 to be used in
conjunction wth routing local traffic to and fromthe access

term nal anple, one | F address may be aSS|gqﬁq

accessi ngj\?ﬁzo{gég service 114 via the local router "95%09"036858
Alternatively or in addition, an |IP address may be assigned for
accessing the local service 116 via the gateway 112. The access point
102 may thereby use the |ocal IP address to route packets between the
access termnal 104 and an entity that ovi des | ocal service.
100481As represented by block 204, a second point of presence is
provided for network service. In this case, the network (e.g., the
first hop router 106) may assign an | P address to the access term nal
104 to be useldl0FM cohjmapreteniehbyblock 406Lviangn n@emwinatmeﬂstewnd agmacket
fromthe access termnal 104. .The access use

ver-the-a ac tt% C imfotnqt' rrtﬁé t
this | P addr eS8 15 2F S PP FALRUR PR &GRS S mmgmay Jd gty P‘?ﬁlr?ﬁpre‘ﬁ‘ € and
an entity thagr MEAMHEE AHRLNREdaLSR! w Bfie aipg%%l» Bhi Qpﬁr&é})@e ma}zlje%t to
relate to operations that may be enployed I n an inpl émentatio ere
control managéffenit lévalof seoviad (.by local taffictor ntwbikdraffich Ipaoche &pémthe as

will be described in nore detail in_conjunction with FIG 7, in sone
i mpl ement at i Gt OERFEseBte iiRdisetivigehthe £ §Ncgeiie‘dwaﬁrtﬂte>¢n¢n9#ntaf@¢ parelafeuss s
termnal may 19@ rﬁ’ézg cQSetge }?&f t%{f()lfega'ﬁ?er}% tté ﬁﬁxcatg 813 419”Rﬂunan%b' lity
managemnent funct on | ty ] filoca serv 8ed by
a | ocal nobilifthst sRpaeigEE.gf mtch&ﬁg»\wwcﬂed:dt@hoﬂaé nenQ@rnt\beW@itéa,neml ity
managenent functionality relating to network service nmay be pI’OVI ded
by a network [#1 i tly *mla@éq!mn@tlmtdlffeyen( lewtls eflyerwige may B¢ Bsociafed with

[ 0050] As reprg ent ed by bl ock cal ntrol manager

est abl i sh one %@“ét(‘?%aar?ﬁoc g“ﬁﬁldixf? S‘E"ﬁg’r"fé?é'%‘ﬁ???ﬁ ‘?Fé‘?@g%%nt
functional it yex&%lelaofq}@tl 1eJer Giskiv e nfa@ be EXQREithh ﬁrgt%@t' of BRPYr mhdrd/
managenment entity ("MVE') may set up one or nore bearers to enable

t he access testtmnmtrmlh&zhectomd ot sarded maywbetalsodiated 6/éth 2 sebnd SEEofpfné)\zhl der.
To this end, the | ocal MVE may mana(%e bearer setup, qualit

service (" QoIngre stigaens| Ehugcle %l%eé"’é@nsf ,blqcb@(gg m@’e‘?‘\’ﬂl‘@édﬁntlmnq%@mwf
repr esent ed bs¥reB'J1 8¢ l%hi%g ﬁl’e ofer MNP Eaiéke(f ?sqg Ee sen g 1der?t¥§1ng 1 8Weam from

establ i sh

the corresponding set) for a given level of service. Such streams may take different
forms in different implementations. For example, in an LTE-bascd 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



one or nore streans and provi de other session nmanagenent
functionality for network traffic. For exanple, a network nobility
managenent I "MVIE") may set up one or nore beare nabl e
t he accesswﬁgpdr?ly%% 3104 to conmunicate with a network Slg(#:’lifﬁl%g@%%sss
provider. To this end, the network MM E nay nmanage bearer setup,
quality of service ("QoS"), and | P addresses for core network
service. [0052] As represented by bl ock 210, a local control manager
al so may manage pagi ng and provi de ot her, nobility managenent
functionality for local 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 poi nt spedalipackstitpadar that inclydes shetidantifierahay 1@ dnsertedtbhieveeviba P paket

t i | 104.is . t i | d . 0. |
e Lo I Bhad O b PR it B BB Bk B Becs’s P2
local MVE may[ohg¥)t i atErepRGhRELPRbY Ab, &Qs‘ccesggg.@?»wimqlaeﬁstre%g@p{ee Scket

opposed to any ot her nel ghbori'hg access poln 100531 resent ed
by bl ock 212, ovar-thetaisn Ak repesémeal byrbhnkd 2, tHraycessyvag tap dgh Bgeraie (g ovi de
ot her nobility mapnagenent functionality for network traffic. For
exanpl e, whenYfeiRsrcetdpithg packet sForxamile the(agcegs poing may jsntify thetlevsbef

he access i oMY A Rak e o oR BRI BN e M ey 70

currently in idefifieepat e Gont Wl M psdkiice the received traffic may be
normal network traffic, the network MVE may initiate pagi ng accordi ng
to standard n@0&dr k fragpragnicdbethe bigs 4ldx thrpicess ppinedetarmineshavetorsemizhe

104 may be page |1 ,of the acces oi nts associ ated with one or
nore tracki ng‘%é eég%?‘?%‘h@e dter a?ei’ﬁlr?zgmﬁ‘?m&é?f‘ Bribe lgyel phrsrvigectiie s
term nal 104 L e; i l.es, or
ot her types o%‘g@éé%g(?%tgﬁ% Sflétggﬁﬁ %8%%?%%%3? 'h% g@&vgfogﬂglp@fe{gﬂgend 4,
several oper atetvonk Fel exbinpig, & enchithand afoye, g [peld ot sSrvizk nfay agiRAREvheher

conjunction with | ocal breakout are described. These operations may
be enpl oyed, thopackstasipbe unpdedsg mpicthmglerly Ifitheanaeket iy tabe tegngleeths level phi nt
of a packet . 1 ravel over-the-air betwee n_access
term nal and %ﬁ“ctgrg’%&s"gﬁcﬁ%ﬁ‘ﬂ}e& tl*%rgméa’lgeﬁnﬁ Q,es q%‘tg" Prﬁﬂ?“%éﬁ‘teaﬁoé 6P §&Fi cal or

possi bl e for qRwagGamieROidtk, & Bat nd®6RIgHBFaP, THARS WRFIsNRGHRS ashcRThan
access termnal to determne the |IP destination of the packet.

Consequent | y,endpaysifer tha packat gy egresirond thetb ¢ feiieatioh of a pribfocditemt] through
routing such “%183%5 Sa;[cket 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., 2 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



[ 0055] FIG 3 describes these operations at a relatively high-Ievel.
As represented by block 302 of FIG 3, initially a node may identify
a poi nt of pr for an over-theair packet to indicate the
terninati&ﬁ83@§§%%§%tocol tunnel for the packet. The n&Hg“#ﬁVmPﬁ@#‘
send the packet based on the identified point of presence (block
304). As will be described in nore detail in FIG 4, these high-I|evel
operations may be perforned at an access termnal and at an access
poi nt. For exanple, an access term nal y determ ne the point of
presence for a packet to be sent, then Send the packet over-the-air
based on this determ nation. Conversely, an access point may
determ ne the point of presence for a packet received over-the-air,
then forward ok MME key proasiedonmanple, biedterdanid hagiul poiapemenf androgsence.

[ 0056] Referring .pow to FIG 4, as represented b | ocks 402 and 404,
Gt rerent TP BT Snd ettt Be Breottied Bt Lo de padom the
termnal to epahlg-hiig access termnal to access different |evels of
service. Here, each level of service may determne a different

term nati on i[0065] netAweredented ppblkek 4, d Sacant DEVIE Wik B8 profidbdat @hotldr
service may indicate where a packet fromthe access termnal is to
cone out in tHdeHeherystem. Eorexanplggsor negvorkVIME finctiosslisy may by i ndi cat e
whet her the p. t.unnel - Q. | ocal level of
service nay ilﬁ%lh(eg}aeﬁ tgé?%tﬁae%o}e)e r}%tgvoﬁ%n({%ﬁ'nﬁﬁejl S%&F%@E 1 Qror’fé(gv@? %8Gl of
service may igaleE@dDagib@inatddenéht kit ek DBl and ARsiBNRALNSEMEX RIBLE, 2

| evel of service may I ndicate that packets are to be sent via a
tunnel that tmstwatkaeflis thanflewsid gid fern therwesskeramal.or in a core gat eway.

As yet anot he anpl.e, evel of service nay indicate that packets
are to be sen@“ﬁ(angil‘?‘?}ﬁgg and 08 refats tRioperetoas that masyiswerformedsr k. and/ or

in a core net 2k ed: . of
service nmay béggﬁﬁﬁfggg@\eq%yqp ﬁ}t{l/]%?rpg%lseql\}\ﬁﬁlgé%g .E(gl?ll,oﬁgéggﬁg{:(gtrfr%glrt%tg%cgéSASCI I
text, etc.). tolBfl@0&RiAs. Fepragtsueschy dhiakndOfppohantFpoaNaASCeSS
term nal needs to send a packet over-the-air to an access point, the
access ter mi riBftengeR o ayunfopting vethsbiferent MMpy o Jiffercnt fiades. t hat traffic.
As di scussed e, Jin_sone [ oi nt of presence may relate
to Gitrerent PUCLs Aol @FheaPREGob e RS lepdm R SEERE S
traffic). |In ammiaspReohfollsipRaiRQidM., QhtrHRSERSEC tt ethfatt ¥evRfe)t he
PSN gat eway at the endpoint of the tunnel. Thus, in sone aspects'the
poi nt of presencampleyths erces terariniahgicapport Hfrsdép$ mswndeionmtommueicatingk of
t hat endpoi nt {e. 9. which nmay be | ocated at a honme network or a
visited net \/\D‘?"&’)a.l f%%f‘#ﬂ‘gﬁ'ﬁ‘é AFGHSI 1R ARART RFORL 37 FifSr ent | evel s of
servi ce nmay S0GY i J 5 f B . i.at ed
W th dffor et e iy ap el B Sl B8 20 acBd R LEthuric RRSRE Y °C,
| evel of ser weeamd VBYE bia se®8dEinbBsikndlidgh Far dxample, 5€icc@l 1ePMaiQhayTOr €
streanms while a second |evel of service may be associated with a
second set OfSUBPE a@econd NASIpstaageidr cophpinicatipgpwisheneivors EMB o fBtibilete 406
may invol ve iaggerslttiofoxei”r)l trhe tpa%ti cul ar stream on which the
over-the-air ‘packet & 1O PEEERT e g., by identifying a streamfrom
the correspongeddy Se&h JonteQspedts NALHerhBYEE uRfl 153 BBl IHPmanalGHent dd§RR R MY
take different fornms in dllf)ferent I npl'enment ati ons.” For "exanple, I n an
LTE- based i nphapgnieat iFonexdinpleemelility sehageombntstay éwoisle mayagig] radbéity end
different sets of data radjo bearers ("DRBs"). [0059]1n some

i npl enent at i GHEAEING P8R8 Her herresss teppingle (R Addiiopmtgssign manuasptinge 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 (¢.g., an MME), and is distinguished from access stratum (“AS™)

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



t hrough the use of unique identifiers that are associated with the
| evel s of service. For exanple, such an identifier may be sent with

t he packet it Ls transmtted over-theair. Accordi in this
case the Oﬁwg@(%%%kof bl ock 402 may invol ve deter ni ni ggfl:ffﬂ%zowmsﬁsss

identifier associated with the |evel of service for the packet to be
sent over-the-air. [0060] As represented by bl ock 408, the access
termnal then sends traffic indicating the | evel of service. As

di scussed above, in sone inplenentation§ this may invol ve sending the
packet over-the-air via an appropriate s?ream Conversely, in other

i npl enentations this may invol ve sending an appropriate identifier
with the packet. In sone inplenentations this identifier nay be sent
via a packet (readeirblishesn reyafopNeS sgnaling osprald il infeefadelt Alhe dtdbeuld beat

i ncludes the identif,ier be inserted hetween the | F packet header
and the air i?ﬁpéﬁcfaéﬁééhabﬁ‘g%ts st‘\%‘ﬁltr’}@rf{’r(aglﬁ.th,e PEPRERHET0 royiE; thioygh
packet. [0061 e : i i t hen
receive the piéléﬁglg&g%éfﬁﬁ]@%?%nmﬁgé&gﬁegg gltr?'? g“égsgi‘%ﬁ‘?‘ég tﬁ%?m iaLeg
access point amgsspbien determ ne the | evel of service for the packet.
For exanple, the access point may identify the |evel of service by
det ermi ni ng t H87W¢t r edfvicoistsitedy E‘%le HE, haajees tgraringbney hen asgest hadirshg an
identifier that . it h .the packet. [.00 As represented.by the
bl ock 414, 1 nargB B ot it ifa BEESShon T BRRKE HeRERSBSRUE il e
on the det er nicnaek ik MBled BF ths EFY NAS insBASEH d At et N6 HeQYRhd Qlvi&EE MiabRd
the access point nay determne the termnation (e.g., endpoint) for

t he packet i nbitthesasentddhrkinstEare. exanpl e, as nentioned above, the |evel
of service ma% ié{]di C éte whet her the packet is to be tunneled or not
tunnel ed. |f ER&IpackEt 6 foideruelcomponcalythet ey begmpioved indiedspisusd oy

I ndi cate Wner:?ccésﬁ 0ih 0B Ghd 4B O RLiTal 664 & rcfgﬁde\’ﬂgcsdil b o[“n]‘?xrenl‘ﬁ%? E’er an

edge gateway, a hone network, a core network gateway

words, in sonfnaRpdity s thipht iR ol sHoufddk apfrecifaicka thermRscriby doaHPRAE t 0
the termnation of a protocol tunnel through which the packet is sent
from t he acced¥ marheiiregrroraedinte ey noderda a cempunicatige systens tFohepmplsut er
106 or a local, service provider. of FIG 1). .Cansequent | e packet
mmy be rout o1 ook i BE Tl sorhertde s PG Be et B 48 2
net wor k ser Vi £&8esd poihQalan$MBE ¥dctRkerinthaPo04 8 pbliMelivnilglhiEbaimty, nRNNer

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)



[ 0063] Referring now to FIG 5, several operations relating to the use
of distributed MVEs wi Il be described. Blocks 502 and 504 relate to

operation be performed in inplenentations where sone MVE
bR, TR o

functionall access termnal is provided at a difef

other MME functionality for the access termnal is provided at

anot her node. [0064] As represented by block 502, a first MVE may be
provided at a first node (e.g., a |local node). For exanple, as wll
be described in nore detail in conjunct 'H)n with FIG 7 below, [ ocal
MMVE functionality may be inplenmented at an access point. This 15

| ocal MVE may provide, for exanple, bearer and pagi ng nmanagenent and
other nobility and session managenent for |ocal breakout traffic that
flows to and fnléple phietsaf preseoca for srcesaing difoR6GEAS s @y, dselneitelyd bl ock

S TR AR I T
net wor k node. . T8k FoilJodahdhMNe e T B mPa LA DSy i Rlde BX l'eeconprﬁﬁ &Eon2nd
pagi ng managenent  and ot her mobi | 1 t y ané S8ssi On ngér%ggenen gcor core
net wor k tr af fdoatrdlieas 622 laod\s24t for eiding andiedeivingaa RS el @it Mdlcating
10066] Bl ocks 506 and 508 relate to operations that may be perforned
in different levels of service, messages, and packets), for accessing services, for
determining how to send a packet (e.g., via a tunnel or no tunnel) and for providing
other related functionality as taught herein. The access point 602 and the access
terminal 604 may include respective control signal processors 626 and 628 for sending
and/or receiving control signaling (e.g., to/from an MME), for supporting (e.g., using
and/or defining) multiple NAS instances, and for providing other related functionality as
taught herein. The access point 602 may include a level of service determiner 630 for
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. Tt 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



conjunction with supporting nmultiple instances of control signaling
to facilitate access to different services. For exanple, an access
term nal mul tiple NAS instances for comunicating with

di fferent r%ﬁl‘:@bz}?S)A("j‘lt’fferent nodes. 10067] As represent edP%VUﬁ%%"é%ﬁ%@G,
t he access termnal conmunicates with the first MVE via first control
signaling (e.g., control plane traffic that term nates at an MVE).

For exanple, the access term nal nmay support a first NAS i nstance for
comunicating with a local MME to facil il%)ate access to one or nore

| ocal services. 100681As represented by bl ock 508, the access

term nal comunicates with the second MVME via second control
signaling. For exanple, the access term nal may support a second NAS
i nstance for COFRUMN Ceaninegent, aid exolvedt mokdt covVEEPG” fcampbriehiat i thiscess t o
one or nore net vvo[k servj ces. ﬁggggll n sone aspects NAS signali ngBi S
used for mobi PP CrEREGERESE G SEURIYRIITS QesEEisrar il Romampyade
nmobi ity e nageERRe | i [ d kNng pagi ng
for the access ter n”%leu{d:b%{egﬂéﬁ]?’%ﬁ,gtgglgrsﬁg %}r?mn%%%eg@h%@%ﬁ%?/ i ncl ude
managi ng bear @07@et Uy faiBie 1eoathrelikbited porion df tiacaicassds thals t he access
termnal. Here, NAS signaling relates to control plane nessagi ng

bet ween t he at¥¥siopadly fnplgmenigidn feaeimorop invigprbigwienented at theENREPS. and

i s distinguished.f ) S .stra “AS') between an acc, .
term nal and gb%glggé%g% og@gage%a‘@ﬁleté%ﬁ%g?&?ﬁ?rﬁ31110138_?1‘3{\“{53 %atet“f‘fé%ﬁg%%) _
access 16 (€7@, a h@sd Rbld: sheserRork @utbRay @HPAIAS) FisINAl G RMGE the air
interface). Also, it should be appreciated that the NAS signaling for
all of the NASHMMEAAE®sFamagnvbgencehesel ca-locauiionphens amg b¢ refared ta

common) air interface ?géween t he _access term nal and the associ ated
access poi nt herein as a local SGW, a local PGW, and a local MME, respectively. In addition, the

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 lin¢ 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 88 protocols as indicated by line 734. The PGW 732 may
communicate with packet data network entities such as the Intemet and an TP
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



[ 0070] As represented by block 510, the access term nal may then
access the first service and the second service via the commpn air

interface. ess to the first service is enable he first
whhén A48 b ey abflssss

NAS i nstance ang access to the second service is ena

second NAS instance. [0071]FIG 6 depicts several conponents that may
be enpl oyed in nodes such as an access point 602 and an access
termnal 604 to provide |local breakout-related functionality as
taught herein. It should be appreciatedléhat t he descri bed conponents
al so may be incorporated into other nodé€s in a conmuni cati on system
For exanple, other nodes in a system may include conponents simlar
to those described for the access point 602 and the access term nal
604 to provi deitsihaPGE 720Gk proticltay indicatedbidliine 79A andathgIMS mia Ra gheotoral/

contain one or .npr f thc described conponents. For exanple, a node
may contain ﬂfl"ﬁ‘ﬁ‘%&%’#&ﬁ%@ei ver conponents that enable the node to

operate on nulghtsp! e M' I I i i ff
technol ogy. [ 0%17 1As—ﬁ{se§omm @rﬁ?@géﬁﬁg %%@gﬁ%ﬁ)ﬁg}éﬂ@m@@i t]gr[rallgiﬂﬁt e

access term nak obhd HSGW 706¢ the diP Gve (e artdi tveHMMID 310e iAteles ribiiGheRRC &0 8
for comunicating with one another and w th ot her nodes. The
transcei ver 6OWIVREPIIEPEBAnge MAyFRlats in sEpe BREFIF B FmpraYedimnyilisy wenekemqns. g. |

nessages and &%{éi‘%&& =Yolo) aﬁ%ﬁ%?n%i ) L %]egt.for recei ving signals.
°n

Simlarly, the trans€eiver cludes @ transmitter 614 for sendi ng

signal s and goomgei VIEG. Billfstfa@k tHaC16E1 Whifig afd ARLER rafli@ e Ibul il iAGiEes &t
poi nt 602 and the access term nal 604 include other conponents that

may be used i¥CGWani BE¥E ¢ntitiesni/shenreseried iyrlgak 66 ocelimeakvit omicds: thealifht

oy i nel ude + BCRRRLEGEAIS T 10 PELSARL oot bt HEPY Ghao ki nessl for

providing (€. QrvicePRviddt 19t RBFh BN FIEBNHNEBLAG) as rdpfesented 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 GE 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 TP 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



mul tiple points of presence for accessing different services (e.g

| ocal service and network service), and for providing other rel ated
functi onal ght herein. The access point 602 a ces

t erm nal %%Pr@?/n%‘%gl ude respective comunication cont P]g??fgfzngﬂﬁssﬁnd
624 for sending and receiving traffic (e.g., traffic indicating
different | evels of service, nmessages, and packets), for accessing
services, for determning howto send a packet (e.g., via a tunnel or
no tunnel) and for providing other reIaE d functlonallty as taught
herein. The access point 602 and the access term nal 604 may include
respective control signal processors 626 and 628 for sendi ng and/ or
receiving control signaling (e.g., to/froman MVE), for supporting
(e.g., using eidedeokd'écﬁ gty PDiu The HIEéS NS ofivfaent ey ofabnaiers on the data
prOV|d|ng oth ted functionali ej n. The access
Poi 1t 603 ey PG HIAEE P EGSF PRTerelE i ALNIERR TGRS g begfout FON
determning a I gVl t .
functionali tyfr!a]g\ﬂ?aﬁg‘jogl@ﬁer éﬂ?“ Em) ?%g;g?érﬂg&{?%ghg%%%g% aﬁgﬁo |aﬁé Lr?re%l%p%n
appl i cabl e t olocal beenket yaffit verammetvokataiff) FoySiagiik, thEUE myasidl separdthie

t echni ques descri bed herein may be inplenented in an Utra Mbile

Br oadband- basBHCF 'rwt%fa@@aﬁj)reélgﬁ@t@fﬁcgpriuéﬁ@tw%rtt#fa/m uti on- based

("LTE- based") te t her t| on,s em For
illustrations puszosrrqe"}sn(%’{lS r\gg‘rag Sas%rrpaly)eﬁgl rrp? feorrrenf%’} a'H’ealt g’le@tﬁn Il be
described in $upgorcioed &tfic @hd m&ifﬁaﬂﬁaseaeﬁamwwmhhme%ﬂa;p%h@ the

di scussion that follows in conjunction with FIGS. 7 -
addi tion, sevapler whemgemenunieplingrrethtthe nevword &t g Ih@ra/)/lMMEbém cnbesast tHedil i n
t he context of a UMB-based conmuni ca systemin the discussi on

ot Pl s T e Ao (YL e pedseibRig) Vhopgammtipicaing i A5Vt
appreci at ed t[3g3|SONR nQY s@dibe Q{luegt vy 343 @Q}@ﬁﬂfb%t\@gg{hg o 'ﬁi%tMﬂﬁS

di scussed bel ow may be I ncorporated”into er types communi cati on
systens. [ 007BérEItHé HENB Inay sibt2table 16 ¢ivtingaikh WA theReqes arfadtided for the
conmuni cati on stem 700 that conprises, for exanple, a portion of an

LTE- based net R(foﬁ@F%J@FeﬁbO“@MT@et“éWé‘stﬁ@%ﬂdmg]adﬁi raRs seabes Hhesanor k
(" UTRAN") corg)gprﬁ)n& ov%’\éll@g%eandﬁ%ao access rchetvvork 18 (" GERAN')
yo Sf¥ponent s.

conponent s, evo ed packet” cor In this

exanpl e, userjg 'pnIﬁBhe(m nehtall 6k @ﬁgnmmscm 1QY 8fipIb A Biele, the UR @
Honme eNodeB (" &%}\B") 704 anc'l3 Soteﬁtll ally ot hg?e If\l%g wore

el ement's, notmghioonge a sppQd PEiT: @hdaamrltcb mthattewmheala NASabssage jis dstppod firon
of thefunctl IS ntio rrplenentedlnthe
network is in tg'f %gﬂb&%mf’rg t“h'@ HE ﬁce“% Ifl?séa&Fsl ifroutes the
co-located w i hen ? 706,
a hone packetﬁadat gﬂnée_'ﬁjg) thgf@sglg\g%n %E%S\“% ngfrl] a one @\%}he
("HWE") 710.UFany agnifires sepenct hgsleroior ﬂnes@egteesksmmeﬂmhsﬂm o

referred to herein as a local SON a |ocal PON and a | ocal MVE,
respectivel y. ¢ felueiM¥Bn, the HENB 704 and the co-located conponents

may be refer rl‘ﬁﬁssﬁ 0 %%tﬂ‘er ?‘n%p]grgcl,nlta 1%rt1 Isgp%lraYe NRYRY a?mg geaf’f‘ergc zﬁ'g}n%w ecfj t%r
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



[ 0077] The system 700 enpl oys various protocols to facilitate
communi cation between the illustrated functional nodul es. For

exanpl e, M§2$§§g%94 may conmunicate with an MVE 712 (e,l(71,':]_s;:F a core

net wor k Si protocol as indicated by line 71%

704 may comruni cate with an SON 714 (e.g., a network SON via an SI
protocol as indicated by line 716. The MVE 712 may conmuni cate with a
serving CGPRS support node ("SGSN') 718 via an 53 protocol as

i ndicated by line 720. The MME 712 al so ey comuni cate with a hone
subscri ber server ("HSS') 722 via an 86%1 protocol as indicated by
line 724. The SOW 714 may conmmuni cate with ot her UTRAN conponents via
an 512 protocol as indicated by line 726, with the SGSN 718 via an $4
protocol as i HENBata&dsstig}l anilheddr@8for wiliEHot lheul Melkodd 2n wdditicana BE may be

Deuorn povy. Pest Ot BBl e i G e i
The POW 732 niiae SHRHGF GEk Supbhid B BAF kAL FE?%%@%!&'& uPRkL LT es such as

t he I nternet an an | I'medi a subsystem G protocols

as indicated [j0987]i neminddhalayshck ISUETRsGUESRE 21Weition, 179@1@1%4 aad peigpey and
charge rules function ("PCRF") 740 may communicate 19 with the PGV
732 via Gx priyedieny. aehnaighbiordirceenbis delined i REC 48 mayee evployedaio Resign

protocol as indicated b 744. 0

i nproved | oca qgrg‘%ﬁsgu?r e[r]]fgle??r%.rﬂﬁlgé@ %Ho?h%m%]"fg& %‘f‘cqoﬁ%h%g%&%%
the HPGW 708, mang ;;rmdeldm\ﬁe AERB AShdass Fided Heg! AWHPERY ﬁlay ﬁm';.&\s&@
performance may relate in some aspects to i nproved nobi |

managenent , baaféhre foectiagserte nonvesimaal PV Gog. e depleyva it 2 co@@ﬁb?x&}rl%j Wt 7
illustrates that local traffic and network traffi¢c are routed via

di ff erent saﬁl%dastwé\wweﬂltkq abeve farctippsangd amr Rty fggtions get magbe degiecd)
b kout traf h HSGW
b6 ond £ ha OBl STa=RBietbr hitfiohalic] MRS oX LRp b s EMRnE R il © HEE)

FIG 7). Convaksitkyhe @5 toltlRpaoadatled] bl ficASilow) i) fal SGMakby C
(e.g., honme routed traffic) }]/Ebe routed via the HENB 704, the SGW
714, and t he iy reglkets (6/f, peorvida ERAERELE medealopatingrakket PgfiG803)Tdn sidioor t

the local tr ath é(g‘Wanz(Ljy stulr)][%rtna%tu\ll\gatlon o% r?‘gt\];rorﬁ ztrlggerag serv1¥e rr\:scliluréstq)li‘ltl)c%clhﬂé. eThe

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,
IMSI, 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



(e.g., two) partial protocol stacks wherein an air interface between
the TJE and an associ ated HENB may be shared between the stacks. For
exanpl e, F Lcts a control plane protocol stack 800 fhat
illustrat e‘é&%@fﬂgﬁq E may support mnultiple NAS inst ance%gjfmo%ﬁﬁssﬁnd
NAS 804 in this exanple). In addition, FIG 9 depicts a data plane
protocol stack 900 that illustrates that a UL may support nultiple
applications (APPL 902 and APPL 904), where each application is
associated with a different IP i nterfacsz(e. g., corresponding to IP
906 and JP 908). [0081] Vari ous provisiofis nay be nade for the data

pl ane at the UE to support local traffic and network (e.g., hone
routed) traffic. As discussed below, in sone inplenentations a UE may
not be al | owetheruchowd treffic at the HENBNBIA roesad cebis imdheomutrentriagigisg dréndisThA has
been accepted_by the core network. Thus, a UE nmay not be able to use
| ocal br eakou’theijtgrvi ces if the UE has not been authenticated by the
core network if t i k 1 : Geﬁi,(m aul t
bearers are sg]"?giu]p fgfpr?ﬁgé lﬁlg?ﬂg}l‘le E?ggﬁgﬁtggggﬁﬁgégﬁl%cﬁéﬁﬁg%r p%t h.
From t he per spegbvite aothe HENB I shdvacialFiGhre ake HISGW abf ha suppyrt 30 oSthep! y

| ook |ike another PDN. The UE is aware of different sets of bearers
on the data pfufiions of Fqoaycatenah¥i Wt @ cofs fsplosedie 8 cpre nefworkhPpigyay instead

di stinguish t b kout . PDN fromth et wor . 0. cro

PDN. The UE wi P‘Lr?ﬁgéboﬁ'é g‘%F’h"éts & "rpé%"'r“u%a & é%?eé%?ﬁfﬁﬁé‘gﬁpﬁ%wéht
traffic versusmdngy wleKubdiodSthd mak O d@%apl e, the UE nmay send separate
DHCP requests for | ocal breakout traffic versus network traffic.

[ 0082] Vari ousl0892vi singerse mipdementriionsaharipdes WIME fiuhtionsondyr telpreptided &y at

the UE to support. local traffic and network traffic. For exanple, a
UE Iy use. anMapiepr el RO BB RN Ecb e o EHO-tind vt W k
(e.g., nacro) j,lg/tlyg. d WA E : i y
use a nul | ci%her)m\%;égﬁﬁgtg%}egatl nglfﬁ Wi h?ﬁ@e}i—élm%tﬁ&g@gf%ﬁﬁ%\wﬁ
servi ce requespesrdytaffie isgnendudaed fbeinsretvs ihde dfseane gl he HVMMEE ndaiss
the HENB may not be able to distinguish whether the request is

destined for RagBgAEhEaraler logn strvippaak danytwerk MME mpapges prging and

Accordi ngly, uch as t e ri bed above at. FI.GS,. 3 and 4

may be enpi oy%%r Eseq?[ggeal' %eﬂlfeﬁ? gﬁlé i é?%ﬁ’?%\stup%%a"é’tfél efgicHoNRE? sm

llayer is enpl ayeshtiohde ME t€ ablepi®a momt\@orﬁ)ﬁﬁf:linﬁ}l inﬁk%séhﬁboﬂtﬂ%eader
or e

to indicate whether a NAS nessage is destined for the

net work MVE. aNveniun¢tonHENBnY etbeifuesionstths mapbsdmgized.it routes the
packet to the ﬁlgﬁropri te d?sti nation agased on this bit. In such an
i mpl enent at i oM7Y he H9ReHEPIGReatapes theabpte MM fwrtansiiariestead pgprovided

messages ass Oﬂi}oﬂrgl?ﬁ&e Y}éetot? al §P1 ﬂ?‘%l "ﬁ{?gfatzé.'ﬁorﬂ %\Mgdw %e MME (not shown in
FIG. 7). Thatis, 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 HMMESs and core network MMESs) 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



1008511 n anot her inplenentation, separate NAS signaling bearers are
provi ded for communicating with the HMVE and the network MVE. This

I mpl enent ?\R'b%ﬁ‘{&ﬂmojﬁ(s‘;%l nvol ves separation of the NAS SM | ager%zoé—?bgpgfeq,%

the UE w | breakout requests and network re

appropriate NAS signaling bearer. Wien the HENB recei ves a nessage 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 functional giy that is simlar to the
functionality discussed above in conjunttion with FIGS. 1 - 6. For
exanple, an 21 HENB may assign an | P address for a UE for |ocal
breakout. In addition, a UE may be paged for |ocal breakout traffic.
Al so, an HENBMiviyamslihgdsEWeo $dreavet, deatdubiaak owtsagingtidfficand mackioifat

t hese aspects_ of |ocal breakout wll be discussed in turn,

[ 0087] Funct i oft&FYE Jee s Raia e itprionessiag these mostages may bepigaiboent hen

DHCPv6 f“nCtiﬁl&%are%ﬁﬁg@ﬁ&r%ﬂ%pgfﬂ%sgﬂk’lge;sﬁtﬂ% defined in RFC 4861 may

be enpl oyed to assign an UE. To provide these
functions, a jegh)cedSdverldxiapled dftfynctifEUy Rl nlag bOERMbEAGh @hjubéton HEMNB
as shown in FIG_7. Here, the FIPGNmay not support all of the
functions of # REHNGewppdiaaRePiniqeal bycakoy sraffisfoltpyedn sameragora@ net wor k)

Pﬁ; t ”anéyi ns t o gﬁ@@g&ﬁfnﬁc PR rBR S AT AN 200 20N 1 Oe IS LLons
provided for each local breakout bearer to support QoS functionality.
[0096] Several procedures may be employed to establish the EPS bearer with the
HPGW. In one procedure, the EPS bearer may be configured statically at the HPGW
(e.g. per HENB instead of per 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 cxample, 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



[0088] Exanpl es of functionality that may be enployed in conjunction
with enabling the UE to be paged for |ocal breakout traffic foIIow

Her e, fer packets (e.g., provide ECM | DLE node downl
packet buf§ f:rﬁ%l) %n addition, the SONnmay support an ?%’F?Zél?ﬂ’(“aﬁﬁsﬁf

network triggered service request procedure. The SOW may t hereby
alert an associated MVE of the presence of traffic. [0089]In response
to such an alert, the MVE nay determ ne when and at which eNodeBs the
UE will be paged. Thus, the MVE may sup ort UE reachability in

ECM | DLE state (e.g., including control “and execution of paging
retransm ssion). Here, paging by the MVE does not need NAS signaling.
Rat her, the MVE ma%[ sinply comruni cate when to page a UE to the

rel evant eNoderal grifieNo teiBerk twifig), theliFENREcts tHrppopgate begret. MBI us¢ efadcast

by each eNodeB d on an.identifier T-1 MBI, | MSI
e%/c.) of the Bﬁﬁa’?%ﬁﬁf FRY S3Re F%F@M%?‘?%%BPP‘F pymaygely on RRC
service contiuity) for local breakout traffic is not supported I'n
such a case, the %E may only be paged for the |ocal breakout traffic

at the corresporidi ngInHiEbanéﬂiaionmﬁt\diod@Senﬁﬂ'ﬂ@ anMMEbmeakDMterfadéQm\éer

nobi lity may still applied to anchored traffic (e.g., anchored
ei ther in VPLYE ’Eﬁtw‘l"lbm%g maSQ@}*ﬁeﬁﬁtﬂﬁél?%betSr%T lfOF% bmlgowéafﬁ@s&)@hm ed

netvor k e i eioBuSPhE RN onBONE B B abR RS b b B
at the Fl ENBsMaiBhoR8siort nb@igiSSGWs td1@a df%flhb@ﬁl{e Hehiras herdt u?grb%he' Nife. For
the UE. 100911To provide the above SONfunctions, a reduced
functional i t y[0f&V nhayddition to the functionality described above other functionality may be
supported in conjunction with local breakout. For example, PGW functions such as
lawful interception 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, scveral 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



be provided at the HENB as shown in FIG 7. The HSGW nay not support
all of the functions of a conventional SGW(e.g., as deployed in a

core net W@zo@éﬁl*d@y i nst ead support the above functi Wg(%%?sss

provide the’in ace to the MVE to support pagi ng) an

functions that may be desired. [0092]In sone inplenentations the
above MME functions may be provided by including a reduced
functionality HWE at the H ENB as shown in FIG 7. That is, the
system may enpl oy distributed MVE funct'%g)nal ity whereby functionality
for different types of traffic is provided at different entities in
the system (e.g., the HWE nanages pagi ng and bearers for | ocal
services and the network MVE manages pagi hg and bearers for network
servi ces). Thafosmaenimihe glser se thapbe HEXNB widbe able tof determine whethyfr ttee UE is
conventi onal e.g., .as deplqyed in a core network) but may

i nst ead suppo%%%gagﬁéws?ffﬁ&e%ﬂgegﬁas'any other functions that may
be desired. 1 I BE ada . ' : L

may i nstead b@@grﬁ%virl}jée% fﬁ%rgogiglﬁl?ﬁgb’ﬁgéeggﬁogﬁﬁgﬁ%imgtp%géwnter?)ace
from t he HSGWearforn mehduhi€ationeid sstioitynopenatibilsGHei%) the UEahayi t& auth&igic&adtoof

using the HWE as shown FIG_ 7, the HSGW may communicate with a core
network MVE t BHafSPAsssheed mFIG.46)- t he MVE functionality. In some

e ea o hoBus) " SABAE AT SR AR SRRV LSk

prot ocol or vol ve changi ng 0 suppor tip & to

change the pagiMmgschdhaydae detultbberMdiest.[ DRIRIIRU S@WEoBdrdt&ivaMGhES MY
be achi eved throul?h the use of distributed MVE functionality (e.g.,

bet ween HMWVEsheiwtk BgMetosesatgdhadepvaiy reflintwith e crvats defgdibenmet messapg. t 0

| ocal traffic be routed f the HENB to the | ocal rat her
than to a cor@%l V\oelljf “M&M%e“tsﬁ SFB@H“??’F@“&‘F&W?@%%N%W
avoi d the usenRimaRe pRividi® e f.ef § $h t r ach
HENB (e.g., Snllmi nt gr fvédggs béetvvg{encefpﬁe apgr%ml\/i%%maegﬁnltﬁﬁé@m%ﬁ
Mor eover, t headdeshioformoaion T ATdiss 895 bgurdricehfity seaivel mwmsdeheadomtigutdiien cor e

networ k associated with processing these nessages may be significant
when there ar'®(&g|iagyingihBED: of cafleptiguration gpsionsy KBb NAS sequence number,

NAS-MAC, and NAS security algorithm. Again, some of this information may be
encrypted,

[00107] The HENB then assists the HMME sctting 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.



100951Several exanples of functionality that may be enpl oyed in
conjunction with an HENB supporting QoS for |ocal breakout traffic

follow | s, an uplink/dowlink traffic flow
("TFT") a%agg%?%sass indicator ("QCl") are provided #@W%ﬁﬁmfsgﬁal

breakout bearer to support QoS functionality. 10096] Sever al
procedures may be enployed to establish the BPS bearer with the HPGW
In one procedure, the EPS bearer may be configured statically at the
HPGW (e. g. per HENB i nstead of per UE).zén anot her procedure an STA
interface may be defined to the HWE fromthe AAA (access specific).
This procedure may be a better choice in inplenentations where the
HVWE aut henticates the UE as well. In yet another procedure, a X

interface is W810%hedFIo 1} ¢rscriteamplhy/iffaivigestd spivice oMo tahfldvo Udere. yipe s
of functional] may be i enented in the HPGQNin conjunctigon with
suppor ting Qo%ﬁﬁgrm%ﬁﬁté'lp I%L'ﬂg%ﬁ'ft PR faged qﬂd‘%\‘é’}?g%ﬁ é‘lfq“irFFean&IPGW may
support per UsghiRRCK&GlexBRARE thd GUTRIFHRUE AL IRAN FBNe SERBODEpending
transport |evel packet marking in the uplink. In addition, upﬁ)l n
("UL") and dowmthé secviée'thhd' (p.gr, dite v@alsisighaimpb s thepivg nendctiyaiciBP§ beans ool
may be supported., Al sp, UL and DL bearer bindi nq as defined in TS
23.203 may betupFeme dpplepentrispsv et OIMEmas aetivate ipgaibreakaet LS PaFSy may

be provided i i 8%5'@11 i j QS for |ocal breakout
traffic. For @i’gﬁp@f‘ﬁl{a se%ﬁdﬁltr?raafeﬁjlr%gggﬁya@gar er managenent functions
(e.g., includjoopofedrigalrednhoaness @blicitdusd MRike HANIRE fRHFIed.

100991In inplenmentations that enploy an HWE (e.g., as shown in FIG
7), the HWE @HYL AMSlsseryice gypet dnd ofjasSnformatinhi g HENB sendathe NAS sprvicaat

(he LB 15 Lo SRR T UL £V L5, 2 a0 LIRS ahes, et hod

based on whi clraRIMNrd &taBRIKeG T 8R Dets@riGand 16rPcal breakout. 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 2
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



24 local traffic or network traffic), the UE selects the appropriate
bearer. The use of nmultiple bearers may involve separate NAS security

for each N rely on RRC security. 1001001 In

i npl enent gﬁlbozﬂ@l}ltlﬂg%{ do not enploy an HWE, the S 11 i nt e PR/ BE8 he
core network MVE may be used to support QS for |ocal breakout
traffic. Such an inplenentation may invol ve nodi fying the S|

protocol or may involve changing the MVE to support nultiple SGM to
change how the bearers are set up by th% MMVE. [00101] In addition to
the functionality described above, othef functionality my be
supported in conjunction with |ocal breakout. For exanple, POW
functions such as lawful interception and accounting functions may be
support ed. Exmﬁhr@e@ta@fm%ﬁ,{t}éunmlwgd hyanonfounesion plemerd € TEND imtel UBlcostextyi ce

TS 25 200, B SR Bncor GRS FAVIER Pb i HEDE e Sl atye BRaGE pect

nmanagenment neynAEE SHMRRG %ggple}ﬁl@l{tﬁlont 1B&1 bleAGH 2{;)?1 QL&A nllalyﬁ)t eMowafd!

breakout may only designate the HENB that pro the 'l ocal
breakout . [ 00&@pe Geies pagimgeynlosy I'nthi fiplenikotatidiz, a cﬁﬁemftmmeee@rrm{t@,salof
call flow that may be enployed in the system 700 wi Il be descri bed.

In sone i npl eflipise)inayde ysadiby FHNBsdng- ﬁﬂtqmmamlam eﬁllanhée@@g@se
f he, UE
Pocal sorvi colPUEIB RSPl Boihh chctCocpas of IR B B EF P "

Initially, theinthiy @RRETUHYS Ble@E WilllBeo@nisd Rk emﬁcmywlirkth%n(tﬁe g.,
a macro MME) over NAS. The UE sends an attach request to the HENB

(e.g., to a fERmakeage)a slawar thle,sthq: B el receize 4 pagnavheretie tywo dybles 1ENB t 0

t he networ k he i nf or rovided in the attach request from
the TIE may %}ﬁ£ T%lﬁe%ﬁﬁ f&a OpNRSY haye reayelx Wmmﬂﬁwﬁ@ﬁ}gﬂéﬁ%y

the HENB to fér@ijuptdgt@s VYEexalip®, ﬁﬁﬁﬂp\ﬂla@'aﬁg ti aagggfe%gclg#%e ol ARG %II gl’

(i f applicable), UE network capabi [i'ty, ess ocation

ver si on, whenseparatakrhckirgy aecaanhymesiss) defipsddbioioel bregkafi tguificitA UR n@p k@i,
attach type, KSI, NAS sequence nunber, and NAS-MAC. |In sone cases,
some of this ?W&W%ﬁ??éﬁaﬁd’vﬂﬁb@' Raieo MOE. Hrisvibe UE Usqsﬁ@e@@l?iﬁ?feh@@d

Rt T T ML A PN
breakout ser Vi 88awdr®OkidHrackRRf feh iftca ®RINEY, e HVIEE nde ontyHRodf6r local
comuni cates with the network MVE to perform aut hentication and
security opertatdkonidraifidand may hely DEcrabithe bsociathidFBcat ed to t he HSS
(not shown i n[{]ﬂlg] ]\Q'c?rious 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



[00105] In addition, default bearers are set up for the network.
Here, the network MMVE sends a create default bearer request. The
network S es with the network PGWto create t I d
replies wﬁwﬁgﬂﬁﬁﬁ%géate default bearer nessage. [00106]£§¥€§ﬁ§ﬁﬁggg
MVE t hen sends an attach accept nessage to the HENB. The infornmation
provided in the attach accept may include, for exanple, APN, GUTI

PDN address information, TAI list, EPS bearer identity, session
nmanagenment configuration IE (e.g. including UL TFT), or cal
configuration options, KSI, NAS sequence nunber, NAS-MAC, and NAS
security algorithm Again, sone of this information may be encrypted.
[ 00107] The HENB then assists the HMVE setting up the default bearers
for the | ocal casreensrédingly nfroad reodatep PEEIG: e IHENB2 nwy, theald8GWrmayhe att ach

request to the HWE whep the HEN ives_the attach acce fr t he
etk M. SHREMIEPRT T 55 BTy WSCH 5E A S BBSIRE & Heigehay psbed
created by cogpengs inGAGOfs. tile s VMEssade IR JeSAbed0G &@@éﬁ% uﬁéF%IQWI or
connection reconfiguration nessages may then be sent for bot oca

br eakout and WdEwmekintludd, for exangie] ctelte bairéradddtavitron daiihated), Heete bepdret ed.

Fromthe above it may be seen that the UE maintains separate EPS
bearers for |&atk bprasedisted peprer deactypgiomdestpirsopica piiocations ipgrepgource

Appropriate p d be I j i vent. dedi cated | ocal
br eakout - bear STERL LR LRRNIRE A, Y Ble) G BB e L e e
the UE may si@bahethvork ihiieed sobri@akqudits 48 ke BstinPltedby NOTetRblc MVIRI a§
packet may be routed to the HWE. Local signaling between the HWE
and t he HSGW erginatipgfrem gl 3aH vemsus tiheetvivE Gy Ad Bhinitiafed eqeestvfor loctlhe

PCRF to | earn | qcal .hreakqut Lcies r the UE. 26 [00109] FIG 11
descri bes sa&ﬁﬂ“’g‘o ’ﬁr‘r %ﬁp@ﬁ%&#Wﬁ%ﬂﬁﬁaﬁng%qetwwﬁa@p inafly, fo
HENB may set I L3k fpREd ot
acquires and ?rlg?r?t@g?nél?ﬁggm%aﬁgﬁe@%Eequ%?ﬂ%ﬁhﬁéh%ﬁ% UE Eﬁa@r{g{eh Known

at the HENS. beéipaioditagpge only hiehSBEMBE eTHeyppg: will tgvel fidmttie NBEHWUS the
signaling), the MME may activate BPS bearers or not. In sone

i mpl enent at i oSG W then faVvivEneREgrk YEYEA2ad Engliydethe EMR out BPS bearers
only if netwo S he in ctivated.., 001 The .UE sends
an NAS ser vi c@blrlggue@t%@gégné%{éﬁ% tﬁ%ldﬁgf’neérfpllgyoarn %%W@,jﬂ? (Y FOReFRSE
servi ce type, pcaig(Seth@s] i) BfeQupHRttbdBY: thd Rend B BIRNRSuIE BEmNESorFREMyG:
request to the network MVE. After authentication, initial context are
set up. Radi othbHENEragd support st fiykekapipded GTBC arldeRASARD Mo saumdiff tis | ocal
breakout. Once the bearers are set up, netmrk data nmay be sent from

the UE to t he  FEREI HENLT R IR otE o4 WER Akl R iRsteedip caHetbny-
t he network e
HERB, Lhen 1o he REE L o Re® Ry el proa s of PRl b Be
FIG 12 descrMbisignating. &FoHEMNmMplepthg messhgantd ofeatt bedggehethsaithengige beequest
call flow. In inplenentations where a nmacro connection is needed for

aut hent i cat i of#rieq o¥@Sil betwepadheratwerk MME prdithp HISGW misNpsteagdibe cereied

br eakout may earer.s, w.th th k.. This step may be
avoi ded, home?)%% ?Pl?efﬁ%%ﬁéﬁsnghﬂr%hed\%éeﬁng élée{am:&ﬁ%'?‘g%%set g ?'tl 1Pt§rf?c§ PaV%EaI

br eakout onl yelinlifht&iUg hidcasase, the network MVE may not activate any
networ k EPS bearers. [00112] When | ocal data appears at the HPGW the
data is forwal00Ed] t &FIGRel 448GV eapatarttadiSEkedots of losal bileakokivivEtht ved

| ocal data has been received, This trjggers a page at the HMVE

wher eby t he I-WR?EWlérﬁd@%il Hisslacqs used 2l 18 Nt usedy EESREEENFRst) to the HENS
to cause the tg 8 atha pey dsk i 1.C

procedure may t gln fSPF%W, %ﬁ% egr%n%%ﬁgﬁ%ltﬁﬁ%{uag'?egé'ﬁg@l&@f?@eﬁﬁ F[r%gﬁﬁehe
HSGWto the UERB/am thibeqiisNBforwarded 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



[00113] The HENB may | earn the paging cycle information ahead of
time. For exanple, paging DRX for the UE nmay be included in the

pagi ng mes&,%% I.n . sonme 27 inplenentations DRX is included as an

i nformation'e ']e%%?ﬁﬁ("l E') in the UE context. Here, V\heﬁgyﬂ%w@é)sssss
context is fetched by the HENB, the HENB rel ays the DRX to the HWVE.
In such an inplenentation, |ocal breakout applications may not be
allowed to enforce tighter paging cycles. In other inplenentations, a
different DRX (e.g., integral multipl es%9 may be used by HENBs (e.g.,
femto nodes) and macro cells. In such a"ctase, the UE wll wake up on
the appropriate cycle depending on the cell at which the UE is
currently idling. Here, the TIE will recognize nultiple MVE controls.
In the event mawaggRhajzsidervagisd by thg SEVOteehe EIvE. lhe MIME Dienwind ar &eeli ve a
page when the t cycl es mat ch. 0114]. The uyse of |ocal breakout may
have rel ati vef§H %/%‘Ttoiﬂ?ﬁféﬁ?’f lﬂ#o‘foflﬁ PHG Uy atseages II’I‘Efr"ﬁl‘?=l’>3:5rrpI e,
a HENB may adyf bidfle fath BOtAubTAkiAg area That is, a separate
tracki ng area may not be defined tor |local breakout traffic. A UE may
performa trafkRi2y ameanttasicasrepredentad bihkneriSONMRIGMYEthe NEVE sentihigh iblital

uses a network bearer and the associated NAS nessage is routed
directly to tfRECKELHRBIrIAURVEResSTIfanliRmAcats defaulhbrarehequaibmessage badkdo the

tracking area, t only page f cal.
breakout traf ?E@gﬁlﬁs%ﬁ% tgﬁ{; §na%£gegﬂa'¥f@ ﬁﬂ@ﬁé&g@gésgt@ ¢ ilé%\%\ll 8’["%55%%%
Var 1 ous provi sdvoffachyBis %r@éﬂﬂéd%&@iﬂe ESO4MQQE§IBI t@&ﬁslend@%;ﬁﬂiﬁﬁ‘ljéontext setup
connectivity when a UE goes idle. In sone inplenentations the IP may

be i nmedi at el spsppnsponasteae pikh cratpdefauli beardgyaespenss masshie Haek toderMbIBMA and
the connection will need to be reconpected when the UE reappears. In
ot her i npl erreﬂfnﬁ%riaBWQa 7Y 9B UsEq do "e%”é’ﬂ bysarentdeAcarhsiere. g., for a
def i ned per i ofqfabdoi), i1 misbagelGpint 180 ® GUT
(or SSTMBI), the fJE Wi% be abl e %grg Cgﬂ%ngﬁ%??ﬁ&&é%ﬂ’\%ntﬁgsg%ﬁg i'ng
bearers. |n adarthe 8hcomedtioh Ggesviaine 1664 empdea HRNE B0oguad ME t30e idJE as
having left the H ENB. For exanple, a defined nunber of m ssed pages
may trigger tWE - MVE to tear down the bearers. [00116] As nenti oned

above, sone i i t e o] n HWE. Several  aspects
of such_a sys{IHEiR: 1t BHRE Rl BEIOG 67 The A UpBR sbM e B e85 o
FIG 13 (e. 9. mapWigldyB@in d dobSiunbRAl sPaRdvbRE ad BYMBAEY 3k 1 hide local
functionality as 28 correspondi ngly nanmed nodules of FIG 7). In
such a case, breakoSGNberdgscripdnlipdatiatakowiallbwaancocss eatind tkachvElozala an
Si | protocol as represented dashed line 1302 in FIG 13. The S|
messages to bsgwéﬁfﬁﬁ'abaé‘f" hﬁ “P‘Ii% operheiTsicsoR thigelidFam MReschstyermigl Qde,

for examle /faley RRRLCTwd Aehalth oPlocd BRAGA! BYkiowiSh PIE 1B98LPT
updat e bearer, dedicated bearer deactivation, bearer resource

al | ocati on, beedketit af @satdss gatévelyans Real Greaidueatfadtm@mdildldt shomaet , and
ot her GIP-C nessages (e.g., echo). In such a case, network initiated
servi ce requePPscigied thapthg locy sevicesgiuievaded §y Bygivem aodganaydakr vayigEs fosms and

rvice requebPSCay guns . ks fons
eatest for 1588 etk U PR dTar PRl T v R e
to the networjgoidyF, rand shahahdan ok 1 NG, HSRU (AhisPRNTBRAmSFBHesiBATE

request to the network (e.g., with an indication to page only at
t he HENB). Thiempawde WtH|(c.g.r snaharteddnmd ftaiolRER) b@r thar eGe. Thesystem

t he networ k .and finally to the HENB. [00117] In jnplenmentations

that do not %Pwmﬂ?f M%Elﬁpé\@ddmﬁfféﬁse%e%#@ﬁéﬂmr%@gﬁe@ beafou

S11) are supp&g%pgoggoctdﬂ%&@ge node. This results in nore conplexity
o]

at the HENB and support of, r exanple, GIP-C and eRANAP. To

sinmplify thisj0srghi tiecilbrakouBItaRas RANMeNbd RalddonasEosdcat RammkE h
Sl may instead be carried by Si. In other words, some nessages that
are defined i¥0%is cponegigd tochgsfemtpiode kil ParepresensedSiy-dnged Bieglal thag. For

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



[00118] FIGS. 14 and 15 conpare attach procedures for |ocal breakout
for the two cases where an 511 interface is used and i s not used,

respectiv . ] I'n FIG 14 the UE sends an attach_regquest
(e.qg., in%é&?%&qéﬁégAPN ID) to the eNB and this requestPGEUTBIXHEER

by the eNB to the MVE. Default bearers are then set up for the
network. Here, the MVE sends a create default bearer request to the
SOW which forwards the request to the PON The PGWreplies with the
create default bearer 29 nessage that i[;é forwarded by the SONto the
MVE. The MME then sends an attach accept nmessage to the eNB. RRC
connection reconfiguration nessages may then be sent, and the attach
procedure conpletes. [00120] In contrast, as represented by |line 1502
in FIG 15, téns ovveredesadisetagrkinpdes ilan2. Fontxemplesatiuplocd gereist magpssade
and a create default bearer .eg! est nessage back to the HENB in
response to aif*@f AEH P GG RIS 9.2 RV {8 Eratesenteg by dashert lingpN
that triggers;@angitoitel BB hiso Ay bEBLERSILEE eMNink 186 t%‘i’xgcgss tﬂmtel:lFNB
then sends an initial context setup response nessage and a create

def aul t bear ers16 ésgoneas oSS age: Wackvte 1618 MMEs why,Shdticteas teaipdl 8GN
may be used to establish subsequent dedicated bearers.

Advant ageous| 2y ¥Res theinterngrrdthgy @eing dispush distaperatey’s ¢arematwak02 and 1504

are carried he, 5 0 ti,on (e, ia_|line 1304 hetween NB
1306 and e EG " rRERRATE SR a0, b Brooh Mo Lo ek SR
18B, sanpl e cQBROREAnSs B0LREQRSE bEMol Ithl RYced 8622 TRLAY Bilallofh A the
communi cati on system such as a UVMB network to provide | ocal breakout

wi | | be descrdchessigat¢wayahaylbe eplioaltic whdnghwsfirstrhoncors sorttier aotanaterntioal A64%e s s
| ocal services t?at are. Vi si blfmunder_ one of the devices on the path

fromthe accdsde ‘EFW?PA’I‘WE%WH f FFgt it mapbs drsiradie to piogidganeniatlsrahs of
local br eako%n%e?%eﬁ;‘l%%tibﬂo&llﬁ&) ﬁ]oﬁl a ﬂoQa(f cegrgtg%%we %R)gl%gﬂl% Po%?l?y
r e It Shodl

gateway and | ocal eakout at a fento no e appreciat ed
t hat the | ocabutsépackaesaver dythdddaloyobditghgeanioaode nmay take various
forms and may be different than the specific services depicted in
FIG 16 and dP8Edhset Bapssjed podrsbeg]iing h60heorsnpsverintaliomay e pued e

an access terg 602 [cates wth 0 node 1604 .g., an
enhanced bas etms ?Cg%sls (%errl?ll%@%?%\r} 1% l%gﬁ al%{my agﬂ’?é&ggtﬁ'éf &?ﬁﬁ“ &%Psrf"ét%‘?i‘g 8o
includes a rqublEol #ORE. BREh R, BRGEER nthdbe YaYed HABEN R PRV HR 4 Ocal
breakout to one or nore | ocal services. [00123] Local breakout at the
fent o node neoprbspopicomiode H628n Cemphmeroy esfictflewnyill atcut GOke dowidiaknect ed

to the femo 1604. As represented by dashed line 1610 the router
1606 may enadﬁ@ﬂghe%@&@?g lpca IPFF%HW’ TEhple L kdrmsbe nsevided Setoencess

provided DY  given access terminal and an eBS. Here, cach LinkID may belong to a level that
corresponds to the entity that administers the TP address at that level. For example, a
level 2 LinkID may correspond to the local mobility agent. A level 1 LinkID may
cormrespond 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



30 one or nore |ocal network nodes 1612. For exanple, such a |ocal
service may provide access to devices (e.g., printers) on a | ocal

net wor K. s ted by dashed |ine 1614, the router y
enabl e théﬁggggggﬁggrninal 1602 to access the Internet ﬁ%ﬁgg?@%%&ﬁga
access one or nore web servers 1618). In this way, the access

term nal 1602 nmay access the Internet w thout going through the
operator's core network. 1001241 As represented by dashed |ine 1620,

t he access gateway 1608 may enabl e the gpcess term nal 1602 to access
one or nore |ocal services 1622. Local breakout at the access gateway
may be applicable when the first hop router for the access term nal
1602 is the local nobility agent 1624. Here, it nmay be desirable to
provi de speci #complishing dhdy miciavolyaidentifyingibe sticam forabenackat pr fending 2 | ocal
access gatewa.b]mlvrenit enm&Fe gl obally routed packets travel via the
local nobi | ity RHEh BSR4 00125] As represented by dashed |ine
1626, core nefoepidl tmakd firkt HRY R pdcRA LB O M tDR, ARGRISmbEEIY -
1602 to the local ability agent 1%24 (e.qg., the first hop router) via
a protocol t utemak mappiogibdrecen a strépen 4mdaflink cThmya ld maythiogdnilfipiougims, he
core network to a correspondent node 1628. Conplenentary traffic flow
will occur onPHASTHEVAD] My Lelong 1opsmet ink Jpysh r somesuentlypthe ikkplgyel may be

mul ti ple Linl ; - i en a given access term nal and
2 ©,pr o BT Reb BT 2, 9

an eBS. Here, ong To a level that corresponds to

the entity th@o130n Mitsdsetdhd cie, thth-aRad @SEcatly a kpbial brR\b9le. heddef placed
exanple, a level 2 LinldD may correspond to the local nobility agent.
A level 1 Linbewieptied] heasiey and psrRih headene Tt heady mypaeechesvelydndleledhe 0
Li nl dD may cqprqugnd to the local router. [001271 The application
interface spegﬁTFf tion ("AI'S") supports the location of multiple

LinidDs by th@oep evkie ASSaBBor £F Muftple inEak RedhifllBcORLESRONS Lo

a different | erface, and e access termnal 1s allocate

di fferent |P sdenlasdhitert hodee thetdmipybetusel te ptovidy lealnidakinlti Oge t he
interface. 100128] Packets traveling over-the-air between the access
term nal and ¥fBteeal dice inyalyes the wg of melsrlel(ERE keyk Aeather architegiiiabh t hey

bel ong. As di Ry i.shi t his may

i nvol ve ident?@%?ﬁggvﬁgﬂgﬁ$é%§$?or ﬁﬁ%ﬁﬁﬁgég?&ggﬂgéh ﬁﬁg&g%
identifier wpbi2he masketa and[100 1RSaté &h iiPRidehth®dn (RASHPloGASH gracket
belongs to a stream and there nmay be a nmanyto-one mappi ng between a

stream and a fayhkHergRbesaccess gdtevikay feyGWEE160Rmiay provide 8 GREeE (¢ LUFRED) to
stream may on# L g.to. ingle lin evel q§ sequently, the link
| evel may be | %ﬁ%e h Vdﬁa‘?éﬁ‘ﬁ?ﬁ%‘oﬂ% fhgnnet vE fhe T T%}Ellseqemi n the
second case, &herAPREdoa! §ndRY GBI ayAmBRGR BlioRe ﬂ@éaﬁ@o Repdst, phaced
between the | P header and the RI P headér. This header mmy exclusively
i ncl ude the it isknappadab the level 1 address, and GREO+1 is mapped to the level 2 address of the

same user; If GREO 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 (GREQ). For example, this traffic flow may relate to level 2



[00131] G ven the AIS support for nmultiple links as described above,
there are several architecture choices that may be used to provide

| ocal bre architectural choice involves the .1 .pl e
GRE keys. %‘ﬁer grchl tectural choice involves the us?@i’rﬂ%ﬂ@%&gﬁg
tunnel and rrultl pl e broadcast addresses. [00132] FIGS. 17A and 17B
illustrate an inplenentation that enploys two GRE keys. Here, the
access gateway ("AGW) 1608 nmay provide a GRE key (e.g., GREO to the
eBS 1604, and binds the same to any PM R, tunnel with the |ocal
mobility agent ("LMA") 1624. The key GREO may inply the followng: If
GREO i s an even nunber, it is mapped to the level 1 address, and
GREO+1 i s nmapped to the | evel 2 address of the sane user; If GREOis
an odd numberpackgts l?eéwqmﬁ}ﬁeﬂéce@&)teltfméal (GNIZ) 1602 audithe sal regbHlit GREO. 16245
mapped to th e 1 addre 1604 nd t he
access gat e\/v:%;plf%@ aokels dne ﬁg?sgﬁe%tefgf 038858813':‘%5"6{@%%3?6%5?%“ ‘(]}F\ UYL of
these GRE keyshe IM@Jlﬂﬂ%ppésgﬂkrﬁfﬁ@@l%ww15%@@@%&/5&%@%%{)& B thovo
keys at the eBS 1604. For exanple, both keys may be sent to the eBS
1604 or one kasyesspatevry 1G8%esing coxicdned SIRE lan (GhEI)h@hmmgﬁctﬂbatmﬂyshxsent to
the eBS 1604. 00133 FIG 17A illustrates sanple uplink traffic flow
Here, the |inf& eferts"z lepFissdrtvesn B pecessiteranpat HEP andthe agspssIaigvBetofBen

(Gre0) . For cSbisramERrEORua SRR Bt lcFh 5P i e

packets bet weens Edp&:sﬁﬁ: aefis ot Ralt t(lmﬁs]éd) Fd6dm@e dhit herfit @6RImay
nmobi lity agent 1624. Uplink packets nmay thus be destined for
cor r espondentrelgtsde e [basealigis packeth bettyeen| the aseesetermiT d 602 and docalzdaices on

represent tr flcflowt en the eBS 1604 t he
access gatewa é“‘ﬂ?%?% th%‘é‘%#%&?@%{i@% co F‘Ee”tt%fr?l?‘ﬁ(aﬂ"ow
may thus rel age, d@vdigvel 1 packets between the access termnal 1602
and the access gateway 1608 (e.g., carrying |local breakout traffic
supported by MdS4hccaghe gt S0ayhelle@8) andlhe] R pavksts hiZPbe kepified Byihe
traffic flow that s not tunneled. For exanple, this traffic flow may

relate to | odBklgyekiapiiah theydrlopg opdheewsreding aad b dis GRE key phtheir sopel and
| | d
Il ust rat eo QoRe S RAE). BRI LA RRY B B pefifersy ¢ e

eBS 1604, t hemimwvelFoleangle] @Y eBS 260Raes edck alRY dr8ndtidR Bddrdsk &licRYmihb e
link Ievel to which they belong (on the reverse |link) and by the GRE

key of their tlm?ﬁﬁ@lste{@ﬁlakth@hfcbﬁhﬁaﬁwctISIdRS)mchhe | evel 0 packets on the

forward |ink ent manner. For exa

1604 may | 0o Bs] nataS st it TS rp Gt S s enb ﬁ@%&?@@ ey
termnal to v@sdenh;sfaau@@phﬁﬁeaeﬁo SheRdid (1 (Inﬁéi 18663%?@"3@ a@boéglﬁ 188
illustrate an inplementation that enploys one ey. Under is

sol ution, thehdreiselsin@lefzRikahsel ( 808rteavedBMi6 hccasseatoandl God aﬁtBthéleS/BﬁM.
however, there is a single GRE tunnel 1808 between the access gat eway

1608 and t he Agach g i roversg lfplnas repjesenfed bwiGr §3A. Ippekrts gaivingpyibinghe ed by

FIG 18A,
LG, 15 Dactieh R 4ot WA A LOG GBSl EOPA Mo on
link as repr eseateghkhy rdphdsentdids, FI@amtsepa%kag imV1hQQr1tH\ihft]{?:|GRE hendPr¥osB

tunnel 18088 are denultiplexed at the eBS 1604. [00136] On the
reverse | i nk,arg dpudfiptexedatdlap aBRa04.608 may denul tipl ex packets

bel i t 4 d | | | 1802) b
const der P ng. (MESELrthe e fhe fifEs seiRE: B08 M drui G A FRS ¢ he
link |evel b%%ﬂﬁ:ﬁ@t&l@\%l§FR@§I804)SAnWIév@ﬁ i equOis)tﬂgchrtg[%i\gﬁﬁpggthiéﬂﬁ:e the

eBS 1604 may | oo desti nat1 on addres cket to
det er mi ne t hedtresslof thepedketscandidetetmining thp tiek el besed DY the skbaste &igiMrly @

subnet .
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.



33 [00137] However, broadcast packets belonging to levels 1 and 2
may pose a problem since they are sent to the same | P address To
resol ve thy ast packets for level 1 breakout pr I e.g.
RRP, RRQ %uzt(]@ﬁgégﬁi citation and advertisenments) may b@é@ﬁ%p?yo%sssg
di fferent addresses. DHCP packets nay be denultipl exed using the
client identifier option available in the protocol. Alternatively,

t he broadcast packets may be denulti pl exed by | ooking inside the
packet and using protocol-specific info tion. [00138] As nentioned
above, | ocal breakout schenmes as taught "herein nmay be used in a m xed
depl oynent that includes nmacro coverage (e.g., a large area cellular
network such as a 30 network, typically referred to as a nacro cel
network or a IR0&Y]Ar Bewaver, Wwordeast pygkniy belpekingtalldvels 1 gud/2mageos¢ e pyblema

id -b d bui | di -b t k i , typi |
referrod to s eyt sep @i e pestl ARySole it braleiss okt b ket 1
term nal (" ATBr%aW&&PéJH@gQmmgoa@sméitatio&m BRARS Sk Ralenfmay

be served in certain |ocations by access points that provi cro
cover age whi | ® diffiecraediessest BHIOPpatketsanaylbe damiliigicked ising he tlidno@adtifiens
by access points that provide snmaller area coverage. In sone aspects,

the smal | er afRQn@wAHable gehspraesol niitepativalyelie brgadsag packes mag benent al
capacity gro Ens- hui | di nd different services. all
onding o a iatilespthy o0 SUEhEAR ANty P AR onedie iRt
provi des cove[agss] OVAY méntiofddabbueloyal bRt fheifes T Y uBR hEehehdy Bd uldd iS
a macro node while a node that provides coverage over a relatively
smal | area (eapixed depleygicgicthy d)cludeymiseo cavbroge @@ e bargsra chlbritroevode. | t
shoul d be appreci at that the teachings herein may be applicable to
nodes associ at'64%/ fcgn%‘f“?f Ttm%&§&8¥3dc‘g%f’r’%°éo caﬁ]]é’éé‘.")ﬂf:‘ﬁﬂ"“’gi?&ﬁﬁ‘fae, a

pi co node maynpReM -A8AR Mﬂrsﬂﬂﬁer%?e"ragége.g!ael%si&Jﬁ@é-bdséd &%ﬁildi&,{-?‘e{s&a” a
macro area and larger than a fento area (e.g., coverage wthin a
commer ci al  buadteerkgyvirohment aypicdily refrpddite ad d Iodes), Ared Nedvolke lUANO Hegyasmay
be used to reference a macro node, a fento node, or other access

pOi Nt - t ype noHASCESEEFMIga ATl @ moyes fhrevah suefcrenciesy e asenst femindl cnayibe
referred to : st ation ccess paint,,eNodeB,
mor o cel | At sPERER focliery PSS oS Bt Pho AEEEGS o PRisES e
referred to agcés HaamaNRgaB servéitht HREEANOADS acREGRESs BRIpRNidR3SBlicr
station, fento cell, and so on. In sone inplenentations, a node may
be associ at edared qoscrage. dn sonei agpediecthé smadlpr ayereconerageorodes amlybs usx tepotide S.
A cell or sector associated with a. macro node, a fento node, or a

pi co node rraym‘brEmP"&%é?ﬂaé‘EV ggvihsinbuflding ¢pveiags, ?“da‘ﬁffgﬁ‘itéer&’é?s} all Igpding 19 ¢
cel |, respect;ﬁggﬂeyobu@t@érrg%eiﬁgﬁﬁq exanpl e of how fento nodes may be
deployed in a network is provided in FIG 19. f00140] FIG 19

il lustrates af0EBeanMA sodefthaapooMey @geageaperlORtiviiicage sieY Bib@be fefeaedkiong
areas 1902 (or routing areas or |ocation areas) are defined, each of
whi ch i ncl ude® adeageynepe whils onode thet mpddes cevesase o a relgively smplbersa Gfg.. 2

i ith i 1 A 902B, . 02C
ol Troateq byt atelnbly bProrb AL B9 RR8RRa¢ oy bRaE Bl B0 oy e
represent ed_byachiig: REAGONBe apbfiabie@fiof st £ASy B AR: BhEQLLNckge

fento coverage areas 1906. In this exanple, each of the fento

cover age ar eameas9bB@ ekanye, 2 picombde mgveoddpecoscrage oO0H Gleaittet d ephitdr édn

Wi thin a macro coverage ar e%904 ge.g., macro cqverage area 1904B).
It should be %%f%%f?%%q@d%fg% GO RIFA{C. &y QOUTHRES Hbr RgEneRiial Quildies
may lie partigl Lt R n: Or ' g 904.
A 20, one or r SRt ol S ol TRk S LR S ey

Wi thin one orfemrmeds, bactkérageesy Ras tyhYA3deor FoesmplE QnRkRgRdamaase 1904.
It should be apgégci ated that there could be multiple fento coverage
areas W thin @n r sdorenddeyes anraeeess node. hase sigfiotheresstpovt, e¥pdeRddRimg

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



35 dependi ng upon whet her the access termnal 2006 is active and
whether it is in soft handoff, for exanple. The wreless

conmmuni cat, 2000 may provi de service over a | r iC
regi on. Fo‘!rvagglg’ynl%*(’g,gn macro cells 2002A - 20020 may covglgcglguggwg%ggks
in a neighborhood or several square mles in rural environnent.
[00142] FIG 21 is an exanple of a system 2100 that illustrates how
one or nore fento nodes may be depl oyed within a network environnent
(e.g., the system 2000). The system 2109, includes nultiple fento
nodes 2110 (e.g., fenmto nodes 2110A and %1108) installed in a
relatively small area coverage network environnent (e.g., in one or
nore user residences 2130). Each fento node 2110 may be coupled to a
wi de ar ea net WemkeldulsB, acecsgpointibhse statiew deretp pelh pell @ onpbi Jomeoper at or
core network %11 0 v'{ a DSE1 rouier, a %able nodem .a wireless |ink,
or other connSPERAETORLHIIE FRYPC SR Va6 24 37 HHBIJ QPR TR 1 &t o
node 2110 mBysesidRS Ardel@r {ebtolMRRciafedSRMA Fifro fI4E S Bifiro nb@, ofXAEPIRe 30
nobi |l e service, offered through the nobile operator core netmorﬁ
2150. | n addi maobg refzredioees smatre cetl, adidmtd ¢80 onmpyicdellcragpadiivelyo s
operating both in macro environnments and in smaller area coverage
(e.g., residefrPifief exuppipolihowfomnicsntas max be depleyes dva neHyassis PRYEAHT ng
on the currenfd pgation of the access term nal 2120, the access
terminal 2120 may be served by a macro cell access point 2160

associ at ed wi [pn4ohe FTODId iHlusaRs &f SmpR 2 ARLRE a2 1500 whbreRivealy One
of a set of fento nodes 2110 (e.g., the fento nodes 2110A and 2110B

t hat reside vifacking amascldP? s pawing #rgess icatiop gied® pealefide@dach Fowhigx anpl e,
when a subscriher is outside his ho may be served by a standard
MACro access ‘Bg}“%‘? ST EGMmacT EPEEE® ?)rB*}rgﬁP OJ;%%?’ aeptPhRAvErRee ﬁﬁg‘gﬂﬁiﬂﬁ? ber
IS near or ingj.R8s s 1 , r .G

node. 21108 T e o i il Feama el
| egacy accesscovengd anab $9@L2repR0tkd B} thd hexadens( Fh@trackiag hend Wonage) nay

be restricted in sone aspects. For exanple, a given fento node may
onl'y provi de Bepdedpntocaysiieegeas K06e by this gramples sach pEihpfanye qoverage areas
depl oynments w - I i .(ar. clo ), .associ atian

gi ven accesswtgg?ﬁ %’afﬁaknﬁtg%éﬁ%ye%el%s@\llseagﬁ lﬁt%h t Stgﬂr?al%arc 0 CETTE /D ilﬁloe4

network and aegshiatredotige afca 1 GABY. NOARARI be IPpré@at@l, howdVer, el @mpodes
2110 that reside within the correspondi ng user residence 2130). In

sonme i npl enmerreagrhgsrasea 190noelelicneytialy witbistor pasideloftagnacot coperageiage, 196Hr  at
| east one nod at | east one of: signaling, . dat cess,. .
ogi st rat i on, ASHGHY TEF PERFPEES HH014 BN e e LEHERitin ong or more
restricted f qmcﬁngbﬁl‘é@s 1088b:Ghac PP vah DS 1661 & h&Hd bea g§cﬁte9h9§tﬂge

me NodeB) IP to a

Subscri ber G oup is one that provides service

restricted providdeondtiplstentoafovaseasas tizhinh nak®.coldiigs aseteithi@ywithi it or

tenporarily or permanently extended as necessary. In sone aspects, a
Cl osed Subscrsitfﬁ&wn@a‘if&sﬁ bpandayiss yithagiagsat Wagre #8 as the set of access

D boss {& 0 b ARIR B Rl B SR AC GRS E00 Rlent JiB O

access termnals.” A 'an_ne on w_hlch
restricted fegmpriieg@slipl el® 2065 kR 20F6H RhBpISBYacREel€I085 A € 80028, %ih &

fento channel .
each 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
areas 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,



1001461 Various rel ationships may thus exi st between a given fento
node and a given access termnal. For exanple, fromthe perspective

of an acc an open fento node nay refer to li?%‘{ﬁﬁ g
with no rg\g@rp@lg](fqassom ation (e.g., the fento node al %@@3‘% Eto
any access terminal). Arestricted femo node may refer to a fenmto
node that is restricted in sone manner (e.g., restricted for

associ ation and/or registration). A hone fento node may refer to a
femt o node on which the access term nal ,is authorized to access and
operate on (e.g., permanent access is provided for a defined set of
one or nore access termnals). A guest fenmto node may refer to a
fento node on which an access termnal is tenporarily authorized to
access or oped@@@impomwh%thérelw afeent termnuad 800Gy aatieé exd whethar i s @finode
on whi ch the ac term n i S ot aut horj.zed to_access or operate

on, except fo]? ﬁéa"ﬁﬂ% r}Y:‘V 68§ IRy REHEon systgm 2 @llﬂaycpa‘?ﬁli")ser‘“ce
[00147] From &ef @Eh{e'g%ﬁ&bhfc%fgl& QA RB[SREGH LR 20® %62@81%§§&ma
ternminal may refer 1o an access termnal that 1Is aut orized 1o access
t he restri ct efdwibdorkoinnodizhb@ha@d or iheralaques silésdn rirdl@hvikvasmemer manent
access to the fento node). A guest access termnal may refer to an
access ternm nép? Wtﬁlﬁe%%?’?m&@@ééysﬁﬁl %lﬁ@ﬂ}aé%lt‘@’fﬁa@ﬁ ‘?.PV PREFE BN0FD de
(e g., llmteﬂm Gd\gsﬁ %e(% l)(_'eravgﬂ/:nanl%tw gx?wrb iﬁ %It Sglgcg@é‘

count, or sone oqﬁer crl or cr| eri a

terni nal may Tlefs%exﬁlenaﬁeeamtfperféﬁnaabdabbato (G@e&nﬂ@hodas'ﬂlYﬂOA and

perm ssion to access the restricted fento node, except for perhaps
ener gency si tUdOPpingalleflar a wlatingdy enalbwrcoaea@mm@d«i dngirgrencyt (c.gam @ecess

term nal that does not have f ent| al s erm ssjign to, register
Wih the r oot PIEFEH BHEGERAIED: LrOOTRB T oRor 0oy hFaREa 1 Hide oee

di scl osure hefaif 96 b&S 1% f l%%é of a
femo node. It sﬂoul@qgg g%pr%%él:tg%@g[ﬁ%%b er ﬂckﬁéfte@vg}%@gggﬁfggﬁ
provi de the smtmr akalgé nibdend, afsiaietsi lmRAdriothgr doanectvilyah@as (noosewmge ar ea

For exanpl e, fl co node may be restricted, a home pico node nmay be
defined for al08143kn Heceaer qféﬁmtﬁapde%%m@w@wlbf eonob@j: scavigy, push 8s s

mul tipl e-acc on_syst i jrul taneous su

communi cat i oni%?o %u%”& %%%ﬁweﬁé esfgereaigfgé‘é% tFlejrrn %&P%ra%éc"ﬁe ‘Feg‘ﬁ{f( -
nMay COMUNI Cahdditibd) 208ReRkerMREE2 126 GRS Be AR & opbBiild RASHRS,LONS on
the forward and reverse links. The forward link (or downlink) refers

t o t he communinyaeringmis|andfn srmalitmatdaeo‘ascageﬁsg podidental) wtwdrke ervinonmensd. Sn

and the revers i nk ref to the comuni ation i nk
fromthe ternft I""'é’rc{é é r%&'i‘é uget °§“°“‘ﬂﬁfh§' AESITERNREL £1 20nthe PISRSS nmy

be established.yja 2?2031}1:5}933%61‘\:%{}9&0?0 QlacRYSIHTR 1R as ahsocmted with fhe

mul ti ple-in-multiple-out system or ‘sone ot

system [ 0015bilée opbrblor Qysiietworke apdoay sy Byl dok pf £sef bfﬁ}:mtornamamlto (ajgt grnas
and multiple (N receive antennas for data transm ssion. A M MO

channel for mWOE‘?Peﬂ&ﬁA eI P thatireiderithine eqrrﬁeaoaﬁme Hisarssigenge BE30).

deconposed |n11: endent., channe al so. r ef

rr,.e to
CeCompo e i sHpnohd SRBFLAR M EAARSI s e B30 i b

i ndependent Cr’ﬁ@:?@ﬁc@ssﬁ@ih{@%pﬁ&@@ pbfﬂtﬁlédjhs[ﬁﬁr\\ﬁl'e@ﬂle siJa@mM Wik ysham may
provide inproved per f or mance ( er throughput and/or greater

reliability) hifhdnieehemlel bd sorvad bsda fcmtrsmadnédglﬁoészhﬂeat@de lyferhth @ode
mul tiple transth and receive an ennﬁs are utilized. {00151] A M MO
system may suppBFY £F Rskurr cameiib gt dseagy aepsss feraingls 2128quency

[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



di vision duplex ("FDD'). In a TDD system the forward and reverse
link transm ssions 38 are on the sane frequency region so that the
reci procit inciple allows the estimtion of the for i nk
channel fr%’%%%@gairsg%/erse | i nk channel. This enabl es th%ﬁ@mﬁ@ﬁt
to extract transmt beamform ng gain on the forward |ink when

mul tiple antennas are avail able at the access point. [00152] The

t eachi ngs herein nay be incorporated into a node (e.g., a device)
enpl oyi ng vari ous conponents for com’run'%ati ng with at | east one

ot her node. FIG 22 depicts several sanple conponents that may be
enpl oyed to facilitate conmunication between nodes. Specifically,
FIG 22 illustrates a wireless device 2210 (e.g., an access point)
and a wi r el es@-zdéheiferntoR80 2( &0 tat resids vdthebscarespondiag seofesidenkt M30).
system 2200. @f? t he devi § 2210é traffic ,daaa for a nynber of data
streams is provPUSHHPOMEWat B0ty b restisisd foionproyide, dppaf lepst gnemodeyat o

processor 2214 c.£QQd 88kichdting B a@é&?&%ﬁgﬁﬁgﬁ%gﬂgpﬁ gf’?‘%i%am S

transmtted over a respéective transm "dat a processor
2214 formats, [00BGES, Inande asptoty; b eaviesd feno hadafFhich slaf Asd @refeashodai a

stream based on a particul ar coding schene selected for that data
stream to proviotrd Subwgaber apup HqnpoI®ieR) iy pee e peayidgnseavieedp 2 sxstiistedat a

b 1 iRl i i . i hni . Th
o eam ey oo, ULLAL P o024 ReV B DRSPS SERES; T

pilot data i nown dat a pa in a

known manner a@glddey nbRssde dn fmelaBfech SCCILYASUBXSESR Brdp (AKATRLELL he
channel response. The multi pl exed pilot and coded data for each data

stream i s t hedefingschitietseidof @ecess. poingsy (s o fermpoples) Yhab simeech mnmnpenetsi cul ar

nodul ati on schene (e.qg., BPSK, ~QSPK, PSK,. or, M QAM sel ected for
that data st r‘?ﬁﬂ?ﬁtl‘gt ‘H?’B‘i?fsd%r% PateRsl & vrgh &l femppenoges (gr llgpstricted

codi ng, and nggh Ahit9h § Rbiof Bl fbe %gg&%%g&g@ dehgim ned by

i nstructions performed by a processor menory 2232 may
store progranpteide, Viabas reaichshiphaty thif exisoBdoven apded fdto hbtR apd OGie&s Or
2230 or other conponents of the device 2210. [00155] The nodul ation
symbol s for aﬁCFesggfl%}“%It Fasgrample dTanhdip pHFRsH Vg oflan 450¢S EXnIRIMD qpedcessor

2220, which r@%tofn%ﬁé Qg}; reber O5°F e:rsntot n% e %99 H(l) raé%tiri(c)tgd gg&:%%loﬁ (e(.g,'tgé femlzoor 39
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



OFDM). The TX M MO processor 2220 then provides NT nodul ati on synbol
streans to NT transceivers ("XCVR') 2222A through 2222T. In sone
aspects, t processor 2220 applies beamformn ights to

t he synbol?ﬁozﬁag{ﬁ!'edydpata streans and to the antenna fron?gﬁéﬁp%/q?gsss
synbol is being transmtted. [00156] Each transceiver 2222 receives
and processes a respective synbol streamto provide one or nore
anal og signals, and further conditions (e.g., anplifies, filters, and
upconverts) the analog signals to provi s? a nodul ated signal suitable
for transm ssion over the MIVIO channel. NT nodul ated signals from
transcei vers 2222A through 2222T are then transmtted from NT
antennas 2224A through 2224T, respectively. [00157] At the device
2250, the traffitaiak d\maign hesesdersinghabsrefer © amacehstenhiiny tiRlante@ haas

2252A through_2252R and the recej yved signal fromeach antenna 2252 is
or ovi ded to aPTEBEELE ey s STl g nsdemespt B3 BaRene rmsghy ssiiines.

Each transcei geexaddR4afeR 209 i AMSe 68 afaccest teithfhBhat 3R nbf lhz,@éthe glgﬁleniials
downconverts) a respective received signal, digitizes the conditioned
si gnal to prowipgsnissnpb egjstcandth theréshérteddemoasdds t he sanples to
provi de a corrﬁs%i)ndi ng "received" synbol stream [00158] A receive
("RX") data pl8tadsoior sompniencefhe decdisyredersindlersribieadess fungtiomnlity in the
recei ved synb f jvers 2254 sed on.a
particular r e%gfe\%{egrﬁg%tgélége{nr{gﬁf Be@ﬁ%?l’g’ﬁéé’a eg’shﬁ)rw %V?rﬂgﬁﬁlcodlggee’g?yed"
synbol st reangrovildiée Rt tniRf AGQRSAIy 228 Qridd 65 eAORNeM 1At 8mple, a pico
dei nterl eaves, and decodes each detected synbol streamto recover the
traffic data %8¢ mehike wparigted tarhomapicT hedepnaydesisiined fioy giviee aR¥ssdextninal,
processor 2260di s conplenentary to that perfornmed by the TX M MO
processor 2228“4Rd"™t he TX data processor 2214 at the device 2210.
[00159] A promgappr 1064 9 i : - ,ng
matrix to usem( di scu%s% glg]egégllqdé@v)g# Qé%hées)é%@%%%g@g?sétfg%h%rl%ﬁg%@g&a
reverse |ink swppstgenanitptiinsbngulaploatieiess actedepsmpodld. iRah Rfing magnk
val ue portion. A data nmenory 2272 may store program code, data, and
ot her i nf or metPBRPRIFatE VithPne Brampie Becesspaintsiarigingpispens on thedoperdeants of

t he device 2 [ T ever | i.nk ssage OITpri s
vari ous typegé g?seilﬁg%rfrir%t]f ?‘g’]ﬁrdrﬂe}’géér&% ‘ﬁ’&l%?(})lreefeésot rﬁ?en(,-loc ui’lg%yqnﬁ'ﬁg?ra’ﬁ‘dﬁeor
the recei ved gtads@psihts QAR tedhhifalf, QHEHS RevbiKnkTBSSAND rbiSrskd@a processed
by a TX data processor 2238, which also receives traffic data for a
nunber of dateemmunigaiinn link dremathelgtraingdpierteac@@8pgintsrothid @imeainiptien link

nmodul at or 2280, conditioned hy the . transceivers 2254A through 2254R,
and transnit 8y tff’a?étﬁﬂ’llshe Yie? H@?‘E‘és“?ﬁ@%t SYSteR & TR ipliipls PYe 2210,

t he nodul at ed-<gingtd] SsEhosPsbhg e R&resnd, are received by the
ant ennas 2222(, condjlst%ison’ed Sby St)he IsrEzang)(zf'eliq.l\'/ers 2222, denodul ated by a

denodul at or ([MDENDD'A MIZOsystamn @mplogcmsisipid (A0y transkRX adethites piDGEEFIO (NG 242
to extract the reverse |ink nessage transmtted by the device 2250.
The pr ocessor™E¥sEuieHes oy deia fisHisioph AJMIMYY ehanerl foreedhb the N transmite f or

determ’ningt% o f oy 'elqﬂsthn rocesse %)eetr.ced
reseage. [ GorhyFEREV SRR Gree I BAR TSR S el i BFD
conmponent s Mawsol refeirét a PPN ChafREIE WHORPERERE Bv,t At &l §rakdw ocal
breakout-rel ated operations as taught herein.
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



For exanple, a breakout control conponent 2290 may cooperate with the
processor 2230 and/or other conponents of the device 2210 to

send/ recei i to/from anot her device (e.g., devi

t aught heﬂgﬁﬁabg?ﬁ%farly, a breakout control conponent ééig%ﬁﬁ@@saés
cooperate with the processor 2270 and/ or other conponents of the
device 2250 to send/receive signals to/from another device (e.qg.,
device 2210). It should be appreciated that for each device 2210 and
2250 the functionality of two or nore of,the described conmponents may
be provided by a single conmponent. For eXanple, a single processing
conponent may provide the functionality of the breakout control

conponent 2290 and the processor 2230 and a single processing
conmponent nmayarppwiie gane fpguéngn eagionsalhiat the tskiptagity prinsiplecaliowe tha estiplation

oy b1 noor p B Setarbp SERRERm 6 sk o Sathoh i FasicuhSRens b
and/ or syst engGRRREMERHT bednllfc?AINE o&f BE MeForwaiQink %lenPﬂigle affbndSEE! N

may be enployed in a nmultiple-access system capable o upporting
conmuni cat i orevaildble arthetacqebsgpouser s by sharing the avail abl e system
resources (e.qg., by specifying one or nore of bandw dth, transmt
power, codi ngl,%oﬁ%l er 1he&5pFiREs hatsi ray bsriycormppteddnia Appde (ceha degviggt hi ngs

herein may be -1 . r i i fol l.ow
t echnol ogi es:er@g@éﬁ qgslgﬁs%iconxwgptgfoglcggﬁfﬁlé%@é k"%@?ﬁ\}%{sﬁ 3“2’3?’% ere?%if‘%@

Mul ti pl e- Car rizafepicloMévetal MupiMOmponeilsdind aia el bRy ed W abivie) .

H gh- Speed Packet Access ("HSPA, " "HSPA+") systens, Tinme Division

Mil tipl e Accespmnunicaign betwegr nesdes | SpRei@epllenid (. I3 Nligiatsha Wirtlesspledco@2des s
("FDVA") systens, Single-Carrier F (" SC-FDVA") systens t hogonal
Er cquionby D Ve G BRI EPBI 8 BELESS (Y0 I T Besht gl chepIND
mul tiple accegsehos) Aukievite Y 10SERES ALY RIGRE bR LSUSILEM GORLGY! N9
the teachings herein nay be designed to | nplenent one or nore
standards, suicdm adaté Sulls 22 trR 20Nt (BXBT6ta pcestbd2214DSCOVA, and

ot her standards. A CDVA network may inplenment a radi o technol ogy such
as Uni versal WS3bstlp peine sprsisocaa das srepm istiraaymitted hen2 FORECSrtragginib

ot her technol i ncl d w Chip,Rate (" ')... The
cdnma2000 tec ha(rPllo %ab)% ?@\)/dedrlga 39%-%%8% |@£“§§’ cé)%e Efngﬁggr a‘éetsghr?&?@aga&m
TDVA net wor K dastydatd§de@iBiked on & paliculdr e6HOcRGNE sSle6h A5 thid ARAkreapY Bt €M
for Mobile Comunications ("GSM'). An OFDVA network may inplenent a

radi o t echnolrsgideagded dete. Evol ved UTRA (" E-UTRA"), | EEE 802.11, | EEE
802. 16, | EEE .20, Flash-OFDMr), etc. TJTRA, E-UTRA _and GSM are
part of Uni ve[ﬁ(géﬁ]zwt}rﬁ’leF%‘P"Qg?t%MW@&F?%m%%ﬁ‘gW§ﬁﬂmﬁﬁ@

t eachi ngs herginB i idRL. ' ; vipl.ut i on
("LTE") systetﬁln@an ul %r@lg{l{%%ﬂc%%ggtgdggg%ﬁgé%@éw%wgg%}gPJeRr?]E tg;lr% ot her
types of systpromessed TR kinewa masiee aiglemnf beWbiSit the adceivaagstém Widshmatéiehough

certain aspects of the disclosure may be described using 3GPP
term nol ogy, emekreipgnsse Thsmultiplesipilorand coded dpta fuisrdhgistaisseast in theay be

applied to 3 99, e 7). techno ) S | |
Sepn (arrT T bRRY RuryBERep) Beso BT el R ROy o pife e, e,
t echnol ogi es.QsPkZ M-POR1H4J-QBE) stRacOR St (G sBbdh FBYo IR rhédeRAAPT at ed
into (e.qg., inplenmented within or perforned by) a variety of

appar at uses (sembels. Pedet)yate,londisgmd mepdgios foraachalde steangmay e wi r el ess
node) inplemented ip accordance with the teachings herein na

conpri se an é@’fgg‘ge | IATTUGHons Rerfrpedlyy 3 RIPFRSIIELZ30] Aategyertesy 2%)%&‘??&” e,
an access tergy BN 0L BRE 1a5€ oth G0 bRk . user
equi pnent, a Ssﬁét;llgjg%i ber &t ation 'a %fh@gdclr%?gﬁ%??{m%goﬁ?g% ‘stati on,
a nobil e, a nohpbennoflée davidetid.e station, a renote termnal, a user

termnal, a user _agent, a user device, or some other termnology. In
some i npl enedf¥SPbond hamodwetossymeglydonalf dawpsireanigse theepravided to gl Ty

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




43 access a network or some other functionality. In addition, it
shoul d be appreciated that one or both of the nodes may be portable
or, in so el atively non-portable. [00168] Also, it should
be apprecirg{ ggﬁﬁ%}ftﬁa wi rel ess node may be capabl e of t?%qu’{@?fﬁs
and/or receiving information in a non-wreless nmanner (e.g., via a

wi red connection). Thus, a receiver and a transmtter as di scussed
herein may i nclude appropriate conmuni cation interface conponents
(e.g., electrical or optical interface gé)nponents) to communicate via
a non-wireless nmedium 100169] A wirel e5Ss node nay communicate via
one or nore wreless communication Iinks that are based on or

ot herwi se support any suitable w rel ess comruni cati on technol ogy. For
exanple, in sgﬁ@Ma-s 126 MAMW predessos 2326 dleen ipeoy idas S pmbdtiaionkstobobstreams

t k. | ts. ] k i | |
et vor K or s (AT EAMSE R EnE St ey e ip S BN
ot herwi se USepr@&@so?ﬂﬁ@i‘?iﬁﬁiegt)eaﬂl—%%ﬁ]gg%i fs ML § Eo?gmlstgﬁh{sﬁpd to.

t echnol ogi es, protocols, or standar uch as those di scusse erein
(e.g., CDWA, (Ebhfenn®FDM wFREAMsymBONRYsindMankmittednd so on). Simlarly,
a wirel ess node may support or otherwi se use one or nore of a variety
of corres pondﬁ“ﬂbsﬁhnﬁﬂcgg'ﬁlﬁww 28%dIreqepreesid pEpCets phrrespectixe pimtel gxempode

may thus incl r ORr C nent e.d...af interfaces) t
ot abl i h andonseaRioR Bl Ahtaf SRRROSY Gs?oitinp Bt o BhAF dLE ot
| inks using tidjgodeRYencdnaleg 18kalsth pRVRIS 8 nfoRiFLCH! Lmbit fF RRRLRAIES -

For exanple, a wireless node may conprise a wireless transceiver with
associ at ed t remst MIMO chahel. déenadglated oigpdn fom sratsheivers2A22 A tiobugh @222

vari ous conponents (e.gq,, .Signal generators and signal processors)
that facili taacf%thélbﬁéﬂi???%?éhﬁf’%{ r0Ene Zeg gy fratil-ustpectivey70] The
functionali ty[(l@ﬁi?i r'&Qﬁ’e @chQﬁO,(tﬁe Bansmiitt %oﬁﬁ%&g I{a% a ce?\;ed 3 rﬁ]\%I gf

t he acconpanyi ng }:i gures) nay correspon(fhl n somne %spec s'tos rly

desi gnat ed " nmensas2052A fheongh RXARIahd the irdteivbEsigpPRns e@h eht@ing®252 is
Referring to FIGS. 23 - 25, apparatuses 2300, 2400, and 2500 are
represent ed d¥oAdeddp p Espestive trppiceive] GXEYRTIARE44 threuich ARURI Each tHopwivern

oint of pre i di ng,.npdul e.230 correspond.at | east. i

Do aspent o 2o CiiBHS Cie FutR R e S oo RSk P REE s Birpesi eueral

di scussed her@gifizes Melcbififidned SgtioovidkAamPiedl b RARY pFRIRYsG U s@éPl@fplg at
e

| east in sone aspects to, for exanple, a communication controller as
di scussed hermgpvide scomespomdjes ‘Semivedigpymbausirean2306 nmay correspond at

| east in sone ects tq, for exanple, a communication controller as
di scussed her[ﬁ%g] A%%?E?%%etgﬁ%c)éf; iPHRECYTBIcRTP@ thom trseivrg gndRipsesssp B dVrat

least in SOME.QRREGImbol Areah@Frof 32 MhLeivds %%ﬁgh%%ﬁéﬁ%rg&%%%éﬁgr

herein. A level of service determ ning no correspond at

| east in sompraspegtischhique b @rovids arplidected” byempl stRimS Er¢IRoEd BB redchioner
as di scussed herein. A packet sending nodul e 2406 may correspond at
| east in sone?28@ fpee fanadglates, deinterleayps, and decedspreash detetddsmmbdntreant oer  as

di scussed heregin HTT(lflni a'ithi dul e, 2502 may, cprrespond at | east
in some aspec ? (!;,9 V%réf,‘bé ! agrc _ea>t<aa% 8?.;1%%8% ﬁg? prgfeéﬂ%qlbyptﬁ%%‘gggtﬁ Progessor
di scussed hermimis c&n@@ﬁwﬂtﬁ? AR PSTHAGd P TR MBIS pFRY%s ORI ESRAUIat
| east i n sone aspects to, or exarrpl e, a communication controller as
di scussed herdefarprocessor 2214 at the device 2210.
100159] 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.



[00171] The functionality of the nodules of FIGS. 23 -25 nay be

i npl enented in various ways consistent wth the teachings herein. In
sone aspe ctionality of these nodul es nay be | nted as
one or no(r:\ggﬁezf]@?tl'w{gal conponents. I n sonme aspects the #%sﬁg@ﬁﬁﬁsﬂ
of these bl ocks may be inplemented as a processing system i ncl udi ng
one or nore processor conponents. In sonme aspects the functionality
of these nodul es may be inplenented using, for exanple, at |east a
portion of one or nore integrated circu;u;s (e.g., an ASIC). As

di scussed herein, an integrated circuit nmay include a processor,
software, other related conponents, or sone conbination thereof. The
functionality of these nodules also may be inplenented in sone other
manner as t aut§itotherBieneversa liglomessagspenytcomprise veriouviypes offinfametidas hed
blocks in FIGS. 23 -25 are .optiaqnal . 0172] shoul d_be under st ood
that any ref e’ieéar{%lgg fhg < rﬁmﬁ?lgﬁ’ﬁﬁﬁ’%ﬁf’é’fi@; °l§%°ie‘¥’(6fl é?taosérg?’&nyﬁ rSY?r%eE]é'h as
"first,” "secBdage idMth HfckRl B?a @R%ﬁta%ﬁ)tceﬁﬁ%ﬁ@,l\,\hﬂc,hlalsg'réceikr&(%ra?ﬁm%\' ty
or order of those el enents. Rather, these designations may be use
herein as a cfonyemhienbf due dreainsdfontla 8dta svgrte 2206 &) robhditedivm thvduladr 2080, €
el ements or instances of an 45 elenment. Thus, a reference to first
and second el ¥RditipReddyde trgiceiven A2 Y hdhrongh 325t kwand ransaiited bakyto e

enpl oyed therg ar-,that the first elenment nust precede the second

el ement in some mannéer. Al so, unless stated otherw se a set of

el ements nay @ONGLY i S& (B@VRE 221 e BloBUTRBY SgnalsFroadl Hdvise 225@roT 080y
of the form"at least one of: A B, or C' used in the description or
the cl ai s nelthe atenpas B24 codivmedibythe oascareers 2232, ckmbddmel llaenent s. "
[00173] Those, of skill. i t uld upderstand that information
and signal's niffg a%éPEE@ﬁﬁa%{?s? Ua- (iadte 0 %&3?“?8{%3’%‘?" 2815 1P &¥ ARt

t echnol ogi es i . . { i
comands, inf%?%;%ri@%wIg‘%g%%gltr@,g&g%?gmgﬁ%gﬁzéﬂ'am}s%i#%y%f?g%herrlray be
referenced t hieomgheuwhithpreabdivemateis erisp for detenmyin® e bepi-Reang edichy
vol tages, currents, electromagnetic waves, magnetic fields or
particles, ophfnpeerseeihgsxtHetepBicsspEd es, or any combi nati on t hereof .
[00174] Those Ki d,. f r. .appreciate that any of .t
Various 111 acloBLsaf y dib Rl ARRERELR G chBbuBRY miy sl one
circuits, andorahd@®édnipdiRn BASeARHmAsdabRehkoit-1$10RA8Fd 4t WitkddndHaRin,
aspects disclosed herein nmay be inplenented as el ectroni c hardware
(e.g., a digikakxdampll, ebheakoat ¢oomo! campensai 23280 map t@pernte aitith dhre, praxssar

conbi nation o he twq, which may be desjgned using source coding or
sone ot her t e{?ﬁ{]\ FW@BQ%PBH%%EW%@ 7;?38&} S&Fﬁsf Breltredgls e
I ncor por at | NGt deVicd [egélﬁle%i}é@aﬁﬁ)sig?a%ﬁ\%g%efeﬁ{ ?{i}fnzagsy:f PorPRO&! Batedi OF

conveni ence, as "software re no or conpol nati ons

of both. To cloempieyt 229D usly badperatetwith theyirecesdonpayoalid/bi diher Ofmpvas Ay ente
and software, various illustrative conponents, blocks, nodules,
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may 1 npl enent the described functionality in varying ways for each
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be interpreted a departure fromthe scope of the present

causin . .
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2270.

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

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



connection wth the aspects disclosed herein nay be inpl enented
within or perfornmed by an integrated circuit ("I1C'), an access

term nal, ss point. The IC may conprise a general purpose
processor,‘%éZg‘i%éfi(’i%g4 si gnal processor (DSP), an applica’quszg?%@?gﬁ‘c
integrated circuit (ASIC), a field programmable gate array (FPGA) or
ot her progranmabl e | ogic device, discrete gate or transistor |ogic,
di screte hardware conponents, electrical conponents, optical
conponent s, nechani cal conponents, or aEK conbi nati on t hereof
designed to performthe functions described herein, and nay execute
codes or instructions that reside within the IC, outside of the IC
or both. A general purpose processor nmay be a mcroprocessor, but in
t he al t er nat i hesgin niag bperoplesd dr a malyiploaceasssystom vgnbleofsippptincessor ,
controller, mcrocontrol)er, or state nachine. A processor my al so
be i npl ement eﬁonﬁgunécaewiﬂh’ﬁiﬂi“lﬂ%“ albyoﬁl?ffﬂ’cgit?f‘ga"aléaﬂecs@%t?m gespirees £€.g., by
combi nat i on_Olpetydaron@ OFmre Br GHARIAL 330 poRe bl hlotie@hng. and.so om)
M Cr oprocessors, ‘'one or nore m Ccroprocessors in cohjunc 1 Eh Wit Ra
DSP core, or EBEonexabglenheseachingairfdignsypid pplicdt®8hl Ik of donibsatityd oF &k 00d
that any specific order or hierarchy of steps in any disclosed

process is anfolwuitgteshuslogics sGode Divigipmphakipls Acsss €GO spdasisgMultiple-

preferences, kf_.i ' Jat,. the i £ r. .ar. hierarchy of
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present elenents of the various steps in a sanple order, and afe not
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exanple, if the ware Is transmtte roma we rver,
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pair, digital subscriber |ine gDSL), or wireless technol ogi es such as

i nfrared, radi08;l1dFEE#EFoWERS0%ReHashHFINExétel UERH) e UTRAbard GIMi c

cabl e, tw sted paj r.., DSL r..Wi.r el ess techngl ogi h_as infrared,
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optical disc, digital versatile disc ( , floppy dis u-ray
di sc where diMkigleBsomibing (YI@BE0wstem datl atheegpes bf Gateiny., LTHislagcichss 65
reproduce data opti cal IE with |asers. Conbinations of the above
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i npl enented in any suit conmput er - program pro
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conprises: providing a first Internet protocol point of presence to

enabl e an accd®@ RegpnReyR) technodesy @ndother|tesbrdlogiesr vi ce; providing a
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49 point of presence conprises identifying, at an access point, a
stream on which the packet is transmtted, and the sending of the
packet co i war di ng the packet via the tunnel to _a node that
is identi Wie)&ﬁ(%zlsljéﬁggon the stream the streamis associ 2t EUSAPYI0%S
data radi o bearer designated for local traffic; the identification of
the Internet protocol point of presence conprises: determning, at an
access termnal, a stream associated with the Internet protocol point
of presence, and transmtting the packet,via the determ ned stream
the streamis associated with a data radio bearer designated for

|l ocal traffic; the identified Internet protocol point of presence

i ndi cates whet her the over-theair packet is associated with a |ocal
service or a HWel&dbr kThedeaghipgs herdirempxdaringoiposaded intode. g eimppmened sithiper nt
of presence indjcates,. whether. the over-the-air packet is associ ated
Wi th a home nETTREPIE Y & XA AR TATEEY (5 8 FodeRe 1 HEPRAFICH A 1 Erdvet

prot ocol poi ng;; | Sl - | Al i
N Ehin a hetwar s RoR e R R R By BBl ot
I n some aspecicsesapbihi ardn aekdsaamafal. communi cati on conpri ses:
communicating wth a first nobility manager at a |ocal node via first
control signalOPHy! ciRtasinia e fgeswiarhing! Baycomariseobs implepentahagger  at
anot her node yj | .signal.i.ng; and.accessing.a first
servi ce base gﬁmtsd gge[&gg%%%%%gt“fbgﬁ WY OPSY Slcp%tr “W@Bi‘?q%flﬁ/stﬁﬁ’ﬁaager
and accessi NgmabikeLMOBlIcSBAY b ¢8nNIAKABNONrehbR (GRAMIL DL &R thRRaM t43r 488,
second nobility manager. In addition, in sone aspects at |east one of
the foll ow nga ksdevignyor appd gthar cerntnelogy.r tsonre tnipdeinenfatigroramaciessatiniia]
the first control si.gnal gng i]s associated with a first non access
stratum i nst JRBECTHEPOH fauansleplong @cgudless iglepore 2 sesgig initasion proggel
control signaki i i i L Peudy 1S . um
nat ance SupRort o By na e BaL bbb (v T AR, D BHUESR Syfl
signaling is @BBAC) ahedhed tdvidedavigs wirelsagamedion Egabiliyeorfsofms btheer vi ce,
and the second control signaling is associated with bearer managenent
for the secontitelds Rpesssing geice pongectedyn e Moicless madami dgedrdingly swe oamerd

wi t h pagi ng for the first servic nd th econd contr ol
ol gnal 1 ng s SRRt mhy el il e e A FRRERaR " e
service; t he_ﬂhbﬁf?,ta RPuRLERN A 1500 [ Hortd1 OGR! nta EAURSice, AQofidid er ent
types of paging for different types of traffic; the | ocal node
conpri ses an @upesng dsvicafc.g, haersomhtamissisthsy aonecrtafimenadavicedd g, aanusic
access termnal. that K accesses the first service and the second
service; the §iFe Yidep dpce, Brcﬁ?ﬁYeﬁE"e@d‘Pb&&]Ob%lé’PWQf’é“gﬁVﬁWH@’dFev‘i’rémY he

access point, and:LhR ise&and iss&w%fr}gdt tlfjl RhLSES: NEL %ElléﬁS%[d\}@enq?i st

provided via a first hop router e access term nal;

servi ce conprlosess] | cusdccsepothtarayompticelt itipRmantgiscivadhowh hOAgbieBhinc h
traffic fromthe access termnal flows to a first hop router for the
access ter ni rfAlodeRidadippety ek sprrodler VRYE dcbbase stetion (FRE“hen kBSarwice

provi ded via, he fir outer. 10 1 WSO spects,. .
functional i tybageosrtajruglslggln%?ﬁﬁ%%% Stgah%n ‘%’PQ%F éng )tﬁggﬁgﬁ'ggelgé _bt%t(';"t“_s
relating to therd) astansSREMAbtioRPEFINL FdioTRLREOVS, PfaBMUN GREI on may
be inplenented, for exanple, in an apparatus using structure as

t aught her ei mervica setdBIS ‘b an exdededputier e B amr pnediict simbyr teatimldgye
codes configured to cause a conputer to provide functionality
cor r espondi nd?'§7bnéd" SIMGATPEISGOH &8 3B Hece3 PPIBD LY COTBHSE Ay 2qcess ppde

first, seco nq‘or m%rﬁﬁﬁcxagomgtmd §uc(?1fan %90@!5‘!1'8!1%53! &Qvide, 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



[ 00182] The previous description of the disclosed aspects is provided
to enabl e any person skilled in the art to nake or use the present

di scl osur i nodi fications to these aspects w || i

appar ent ?vgo¥ﬁ%délg%§ii lled in the art, and the generic p‘F‘lrn'ﬁ‘é%@Zdé%s
defined herein may be applied to other aspects wthout departing from
the scope of the disclosure. Thus, the present disclosure is not
intended to be limted to the aspects shown herein but is to be
accorded the w dest scope consistent w {h the principles and novel
features disclosed herein. 51 What is clained is: 1. A nethod of
communi cation, conprising: providing a first Internet protocol point
of presence to enable an access termnal access to a first |evel of
servi ce conpr #6¢s g netwokcd pormegthr denctigabitye ilmadditien fif sheuld besnprecpfed that
service determ ne irst.termnation in a network for packets,
wherein ot ot B oht b FREbi PrafiP ot & PuR D ifuv e i SH bR
first |evel ofoosed]ViLRo, its8bil@bd PPrekialed that MBS ol Rl RhpaBdE eSS toO
route packets between the access termnal and a first entity that
provi des t he trosalttimendioceceipninfadingtipnadn s eaownideléss tranmee {e. g, rvid 00idd

poi nt of presence tqQ enable the access term nal access to a second

| evel of ser viRBCEEHpI M fEFeelve didibirsagierssdiscusipidicsimmpniaclide ond

| evel of ser vigfofiab Ehithilficuh BRFRNLABEIIALL Meddlal AEpAGH MK OF

packets, wherérn‘a secon nternet protocol "addreéess I's assocCl a
Wi th the secogithpofane) todfomBfihichie 8ia adShRgrelehen&@sond | nt er net prot ocol

address to route packets between the access term nal and a second
entity that plBUi9%esA wielessarodipmiy eampinicate vigrge Semelie mreleshcommanisationon
air interf ace, Lt aI fl_i asi di cat ien tsrele J i rst iI Elveli loegs csglrmvinicgti and
traffic mdm%ﬂ’ﬁ%ﬁg E‘g%?{d) E’gﬁel BOTARY §yiig'e wireless communication
technology. For example, in some aspects a wireless node may associate with a
network. In some aspects the network may comprise a local area network or a wide area
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 wircless 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



2. The nethod of claim1l1, wherein: the first |level of service
I ndi cates that packets are not to be tunnel ed; and the second | evel

of servi CewP'iﬂ&ﬁ?ﬂo@? that packets are to be tunnel ed. #%ﬁ?%ﬁ@@gﬁw t
, a

met hod of clarm wherein the second | evel of service

packets are to be tunneled via a protocol tunnel that term nates in
at | east one of the group consisting of: a visited network and an
edge gat ewnay. 4. The method of claim1l, wherein the second |evel
of service indicates that packets are tg,be tunneled via a protocol
tunnel that terminates in at |east one o‘} t he group consisting of: a
honme network and a core network gateway. 52 5. The nmethod of claim
1, wherein: the first level of service is also associated with a
first access WO 2394 may cerrgpan et lase ridme espedts tof foseamplsen ¢osnnaingngtion

i i int n :
associ ated wi (Eorﬁtrgllé & 1glcglss%g eerg‘n%. R?ness}age s%ggmg module 2306 may correspond at

least in some aspects to, for example, a communication controller as discussed herein.
A packet receiving module 2402 may correspond at least in some aspects to, for
example, a receiver as discussed herein. A level of service determining module 2404
may correspond at least in some aspects to, for example, a level of service determiner as
discussed herein. A packet sending module 2406 may correspond at least in some
aspects to, for example, a communication controller as discussed herein. A
communicating module 2502 may correspond at least in some aspects to, for example, a
control signal processor as discussed herein. A service accessing module 2504 may
correspond at least in some aspects to, for example, a communication controller as
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 finctionality of
these modules may be implemented as one or more electrical components. Tn 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
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



6. The nethod of claim1l1l, wherein: the |ocal service conprises
service provided via an access point that communicates with the

access terghnaleQygs the common air interface; and the %@ﬁ%ﬁ&{oﬁ@ﬁ

service conprises service provided via a first hop rout

access termnal. 7. The nethod of claim6, whereiw the access point
I's associated with an Internet protocol subnetwork; and the | ocal
service conprises service provided by an entity that is associated
with the Internet protocol subnetwork. 8 The nethod of claiml,
wherein. sending traffic indicating the %irst | evel of service
conprises defining a first identifier of the first |evel of service
and transmtting the identifier with a first packet; sending traffic
i ndi cating t h@ensaisohips) agpirenesfto Siest yridsecand mompriedoes adtinman hatondeisond
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element in some manner. Also, unless stated otherwise a set of elements may comprise
one or more elements. In addition, terminology of the form “at least one of: A, B, or C”
used in the description or the claims means “A or B or C or any combination of these
elements.”

[00173] Those of skill in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[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 hercin 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.



sending traffic indicating the first |evel of service conprises
determining a first set of one or nore streans associated with the

first | eve{vo%ogzlggﬁg&ce and transmtting a first packet gf/(lfﬁg%f]?gté&&%gn

in the determn irst set of streans; and 53 sendin

i ndicating the second | evel of service conprises determ ning 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. 10. 4E)I'he nmet hod of claim?9,
wherein: the first set of streans is associated with a first set of
data radi o bearers; and the second set of streans is associated wth
a second set of data radi o bearers. 11. The nethod of claiml1,
further conprl0817y sEiediarignsiusteiiyedogipabldedkatneagiulgs, ahd eirchiity descripedinoc ol
via a second protaocol téﬁ" manatgﬁ. tlhe endi ng of tlhe traffic indicating
the first | evelnPEFoREHYiegspects fisclosgd lerpm ey he ppplementedWithin qf periqumpd
the first progpgaohichratedstQfti(@redaticbils CATRMNGGH QR Joft VBRI COnay

nobil ity nmanager and a serving ‘gateway; and
comprise a general purpose processor, a digital signal processor (DSP), an application

specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, electrical components, optical components, mechanical components, or
any combination thereof designed to perform the functions described herein, and may
execute codes or instructions that reside within the IC, outside of the IC, or both. A
general purpose processor may be a microprocessor, but in the alternative, the processor
may be any conventional processor, controller, microcontroller, 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] Tt 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 hierarchy 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



t he second protocol is associated with conmuni cati on between the
nmobi | ity manager and an access point that communicates wth the
access terg the common air interface. 13. An arat us for
comuni cat%r%,ﬁégélg%‘géi sing: a point of presence control I%(?ﬁﬁ%ﬂwoﬁWQd
to provide a first Internet protocol point of presence to enable an
access termnal access to a first |evel of service conprising a |ocal
service, wherein a first Internet protocol address is associated with
the first |evel of service, and further4;onfigured to provide a
second Internet protocol point of presence to enable the access

term nal access to a second |evel of service conprising a network
service, wherein a second Internet protocol address is associated

W th the seco#dmpleyask noflinitation, sech optputeimadable nfeilia s4n dogpeibe RAMSROM, ce

deternm nes a fj t ination in.a network for packets and the
second | evel %#ﬁééyv@gﬁf%?t T r‘?Bg‘faéd‘ Yt P@%”ﬁg‘h‘gﬁlﬁ Boragerr pher _
network for pagkeliSstodhredefibd, &nﬁy binkShedhM RENEH bPEQ4 @%941 addye ﬁﬁlécf
used to route packets between the access termnal an a¥| Fst ent y
that pro- 54progrdmsodelie thedaal ofS@irudtivgs @it sitensecan that ¢ih 86 Bbssed by a

protocol address is used to route packets between the access term nal
and a second PPEEY 4lpeuHFasRecHes s prRehelewRsdie campyiprcreadablp ghedium. For
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13, wherein: the first level of service indicates that packets are

not to be tunwistless tecknothgichsuchee nfidretl.audit, and mperwave, ehentich coatig salildyat

packets are tfclll)epgpt}c%&qg ltv?igfed pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, 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



15. The apparatus of claim 13, wherein the second | evel of service
I ndi cates that packets are to be tunneled via a protocol tunnel that

terninateggbqoaﬁghﬁgst one of the group consisting Of:aﬁﬁvkék&ﬁﬁ@Fﬁin
- :

net wor k and an ‘edge gat eway. 16. The apparatus of cl
the second | evel of service indicates that packets are to be tunnel ed
via a protocol tunnel that terminates in at |east one of the group
consisting of: a home network and a core network gateway. 17. The
apparatus of claim 13, wherein: the firgé | evel of service is also
associated with a first access point name; and the second |evel of
service is also associated with a second access point nane. 18. The
apparatus of claim 13, wherein: sending traffic indicating the first
| evel of ser viheaccesigmingl shecedessiaing issessociast wilenlitéries progfcoksnbnebvark t
| evel of servij nd transnitting t he id@%{ifier.mﬁth.a fLrg; @g ket ;
sendi ng tr af { 1 AT TG oPIRESS SeyEPTOBIe b cuy Vil Seoripid wiigte
defining a sen@psh pdRBSIshbRivDE; 8t &AL N &L smiceéﬁwae%aaaﬁd
transmtting the identifier with a second packet. 5
gateway through which traffic from the access terminal flows to a first hop router for the
access terminal, and the network service comprises service provided via the first hop
router; the local service comprises Internet access provided by via an access point that
communicates with the access terminal over the common air interface, and the Internet
access is not provided via a first hop router for the access terminal; the method further
comprises sending messages associated with a first protocol via a second protocol to
manage the sending of the traffic associated with the local service; 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.
[00179]  Insome aspects a second method of communication comprises: identifying
an Internet prbtocol 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



19. The apparatus of claim 13, wherein: sending traffic indicating
the first level of service conprises determning a first set of one

or nore St\ifﬁ%@ 13RS ciated with the first |evel of ser 1!'&2[@9‘9@?683&

transmtting a |rs packet via a streamin the determn

of streans; and sending traffic indicating the second |evel of
service corrpri ses determ ning a second set of one or nore streans
associated with the second |l evel of service and transmtting a second
packet via a streamin the determ ned sggond set of streans. 20. An
apparatus for conmuni cation, conprising: neans for providing a first
I nternet protocol point of presence to enable an access term nal
access to a first level of service conprising a |ocal service,
wherein a fi r]gqmt|0ﬁpré$eﬁ@etcoawﬁﬁe@e@ptlfa@a,raégrgacpgq aeinoe beermnyihich thehe
first level of £V r.ovidin second | nter.ne t ocol
poi nt of pr espeaﬁ?:egisttlba%seﬂrlfg ‘{tﬁ%seg Tgh? gﬁpﬁ?t AATPRE: ’s‘%ar Bgé Eae?ggr‘féf
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| nternet protocol address is associated with thé second | evel

servi ce, wher &itaradibbedrérrdstigrated dir lahl tedfio tteadaiefiarion ofdke atefriet lﬁbtocol
termnation in.a network for packets, and the second | evel of service
determnes a %Oé‘HBEPfeﬁeé?erﬁoﬂ’Qfl?eérFeieﬁmPﬁé 3 &1 H5FR (o Binlya streamassogipted ei n
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the access term na frrst e rovi
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packets between the access termnal and a second entity that provides

t he network sl & idetifiedinigrst profoced ppids qf@reqwemda‘ateb r hie over-the-
ev f servic dtraffic

interface, traffi.c.indi cati e first
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are not to be tunnel ed; and

home network or a visited network; the identified Internet protocol point of presence is
representative of a relative depth within 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



the second | evel of service indicates that packets are to be
t unnel ed. 22. The apparatus of claim?20, wherein the second |evel

of servi cegyphNdichdisgs that packets are to be tunneled VI ,@Fﬁﬁgﬁg&gé

tunnel that termnates in at |east one of the group cons

visited network and an edge gateway. 23. The apparatus of claim
20, wherein the second | evel of service indicates that packets are to
be tunneled via a protocol tunnel that termnates in at |east one of
the group consisting of: a home network.and a core network gateway.
24. The apparatus of claim 20, wherein: the first |level of service is
al so associated with a first access point nanme; and the second | evel
of service is also associated with a second access poi nt nane. 25.

The appar at usdlgﬁle%tltﬁ?ew@@&“ﬁﬁ@rdéﬁfﬁm tyeeschf frgfficy the Joral npdeciomatisenep t he
HERRRIES (h St T R
packet; sendi figt deFvilelah@the a&bﬁ@gewu b Ersﬁ&%@&%lnﬁl\fﬁ:k 11 sé@fc& bl%%ded ,
conprises defining a second |dent|f|er of the second | evel service
and transni t t vimthctebness pdémtand ihesconind ferdicesempnals pawhrdiservice pﬂﬁldedl'hea
apparatus of f rstahop rou?er fmﬁer a%lcess terminal; 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.
[00181] Insome aspects, functionality corresponding to one or more of the above
aspects relating to the first, second, and third methods of communication may be
implemented, for example, in an apparatus using structure as taught herein. In addition,
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.



sending traffic indicating the first |evel of service conprises
determining a first set of one or nore streans associated with the
first level of service and transmtting a first packet via a stream
in the determned first set of streanms; and sending traffic

i ndi cating the second | evel of servicélconprises deternining a second
set of one or nore streans associated wth the second |evel of

servi ce and ansm second packet via a streamin the
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service comprising a network service, wherein the sec-

ond level of service determines a second termination in
the network for packets, wherein a second Internet pro-
tocol address is associated with the second level of ser-
vice;

using the second Internet protocol address to route packets

between the access terminal and a second entity that
provides the network service; and

sending, over a comumon air interface, traffic indicating the

first level of service and traffic indicating the second
level of service.

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.



send,

service indicates that packets are not to be tunnel ed,;
| evel of service indicates that packef3 are to be tunneled. 29. The

over

a conmon air interface, traffic indicating the first |evel
of service and traffic indicating the second | evel of service. 28.
The conput er-program product of claim27, wherein: the first |evel

conput er - program product of claim27, wherein: the first |evel of
service is also associated with a first access point nane; and the

second | evel

nane.

5. The method of claim 1, wherein:

the first level of service is also associated with a first access
point name; and

the second level of service is also associated with a second
access point name.

6. The method of claim 1, wherein:

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.

7. The method of claim 6, wherein:

the access point is associated with an Internet protocol
subnetwork; and

the local service comprises service provided by an entity
that 1s associated with the Internet protocol subnetwork.

8. The method of claim 1, wherein:

sending traffic indicating the first level of service com-
prises 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 com-
prises defining a second identifier of the second level of
service and transmitting the identifier with a second
packet.

9. The method of claim 1, wherein:

sending traffic indicating the first level of service com-
prises 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

of

and the second

of service is also associated with a second access point
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sending traffic indicating the second level of service com-
prises determining a second set of one or more streams
associated with the second level of service and transmit-
ting a second packet via a stream in the determined
second set of streams.

10. The method of claim 9, 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.

11. The method of claim 1, further comprising sending
messages associated with a first protocol via a second proto-
col to manage the sending of the traffic indicating the first
level of service.

12. The method of claim 11, 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 com-
mon air interface.

13. 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 comprising a
local service, wherein a first Internet protocol address is
associated with the 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 comprising a network service, wherein a
second Internet protocol address is associated with the
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, wherein the first
Internet protocol address is used to route packets
between the access terminal and a first entity that pro-
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vides the local service and the second Internet protocol
address 1s used to route packets between the access
terminal and a second entity that provides the network
service; and

a communication controller configured to send, over a

common air interface, traffic indicating the first level of
service and traffic indicating the second level of service.

14. The apparatus of claim 13, 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.

15. The apparatus of claim 13, 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.

16. The apparatus of claim 13, 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.

17. The apparatus of claim 13, wherein:

the first level of service is also associated with a first access

point name; and

the second level of service is also associated with a second

access point name.
18. The apparatus of claim 13, wherein:
sending traffic indicating the first level of service com-
prises 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 com-
prises defining a second identifier of the second level of
service and transmitting the identifier with a second
packet.
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19. The apparatus of claim 13, wherein:

sending traffic indicating the first level of service com-
prises 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 com-
prises determining a second set of one or more streams
associated with the second level of service and transmit-
ting a second packet via a stream in the determined
second set of streams.

20. An apparatus for communication, comprising:

means for providing a first Internet protocol point of pres-
ence to enable an access terminal access to a first level of
service comprising a local service, wherein a first Inter-
net protocol address is associated with the 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 comprising a network service,
wherein a second Internet protocol address is associated
with the 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, wherein
the first Internet protocol address is used to route packets
between the access terminal and a first entity that pro-
vides the local service and the second Internet protocol
address 1s used to route packets between the access
terminal and a second entity that provides the network
service; and

means for sending, over a common air interface, traffic
indicating the first level of service and traffic indicating
the second level of service.
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21. The apparatus of claim 20, 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.

22. The apparatus of claim 20, 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.

23. The apparatus of claim 20, 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.

24. The apparatus of claim 20, wherein:

the first level of service is also associated with a first access

point name; and

the second level of service is also associated with a second

access point name.
25. The apparatus of claim 20, wherein:
sending traffic indicating the first level of service com-
prises 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 com-
prises defining a second identifier of the second level of
service and transmitting the identifier with a second
packet.

26. The apparatus of claim 20, wherein:

sending traffic indicating the first level of service com-

prises 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 com-

prises determining a second set of one or more streams
associated with the second level of service and transmit-
ting a second packet via a stream in the determined
second set of streams.
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27. A computer-program product, comprising:

a non-transitory 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 com-
prising a local service, wherein the first level of service
determines a first termination in a network for packets,
wherein a first Internet protocol address is associated
with the first level of service;

use the first Internet protocol address to route packets
between the access terminal and a first entity that pro-
vides the local service;

provide a second Internet protocol point of presence to
enable the access terminal access to a second level of
service comprising a network service, wherein the sec-
ond level of service determines a second termination in
the network for packets, wherein a second Internet pro-
tocol address 1s associated with the second level of ser-
vice;

use the second Internet protocol address to route packets
between the access terminal and a second entity that
provides the network service; and

send, over a common air interface, traffic indicating the
first level of service and traffic indicating the second
level of service.

28. The computer-program product of claim 27, 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.

29. The computer-program product of claim 27, wherein:

the first level of service is also associated with a first access
point name; and

the second level of service is also associated with a second
access point name.



