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tiple access networks to a carrier core network are described. A method includes connecting
to a first access point name (APN) based on a policy of a user equipment via a wireless local
area network (WLAN). The method further includes determining to connect to a second
APN. The method further includes detecting that the first APN is an attach APN according to
a carrier cellular network. The method further includes detecting a contlict that the connec -
tion to the first APN is required to stay over the WLAN. The method further includes trans-
mitting an attach request after detecting the conflict. The method further includes receiving
an attach response. The method further includes connecting to the APN identified in the at-
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SYSTEMS AND METHODS FOR SAMOG BEARER MANAGEMENT

CROSS-REFERENCE TO RELATED APPLICATIONS
[6001) This application claims priority under 35 U.S.C. § 119(e) to U.8. Provisional
Patent Application No 61/719,244, entitled “SYSTEMS AND METHQDS FOR
[0002] SAMOG BEARER MANAGEMENT" and filed on October 26, 2012, the entire

contents of which disclosure is herewith incorporated by reference,

BACKGROUND

fol
[0003] The present application relates generally to wireless communications, and more

specifically to systems, methods, and devices for bearer menagement for network
elements in & wireless network.,

Backeground
(0004d] Wireless communication systems are widely deployed to provide various types

of conununlcation content such as voice and data, Typical wireless communication
systems may be multiple-access systems capable of supporting communication with
multiple users by sharing available system resources (e.g., bandwidth, transmit power),
Examples of such multiple-access systems may include code division multiple access
(CDMA) systems, time division multiple access (TDMA) systems, frequency division
multiple access (FDMA) systems, orthogonal frequency division multiple access
(OFDMA) systems, and the like, Additionally, the systems can conform to
specifications such as third generation partnership project (3GPP), 3GPP2, 3GPP long-
term evolution (LTE), LTE Advanced, etc.

[0005] QGenerslly, wireless multiple-access communication systems may simultaneously
support communication for multiple mobile devices, Each mobile device may
communicate with one or more base stations via transmissions on forward and reverse
links, The forward link (or downlink) refers to the communication link from base
stations to mobile devices, and the reverse link (or uplink) refers to the communication
link from mobile devices ta base statlons.

[0006) As the demand for high-rate and multimedia data services rapidly grows, there
has been an effort toward implementation of efficient and robust communication

systems with enhanced performance. For example, in recent years, users have started to

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2014/066833 PCT/US2013/066935

{8005}

[B8067]

[B6G08]

[8009]

replace fixed line communications with mobile communications and have increasingly
demanded high voice quality, reliable service, and low prices.

To accommodate increasing demand, evolution of core networks of wireless
communication systems followed from evolution of radio interfaces. For example,
System Architecture Evolution (SAE) lead by 3GPP atus to evolve a Global System for
Mobile conumunications {GSM Y General Packet Radio Service (GPKS) core network.
The resultant Evolved Packet Core (EPC) is a multi-access core network based on the
Internet Protocol (IP) that enables operators to deploy and utilize one common packet-
based core network with g plurality of radio access technologics. The EPC provides
optiniized mobility for mobile devices and enables efficient haodovers between
different radio access technologies (e.z., between LTE and High Rate Packet Data
(HRPD)). In addition, standardized roaming inicrfaces cmable operators o offer
services 1o subscribers across a variety of access technologies.

Asg the number and types of devices capable of communicating data via the radio
network to the core network increase, a need exists to perform such communications in

an efficient manner.

Various fmplementations of systems, methods and devices within the scope of
the appended claims each have several aspects, no single one of which is solely
responsible for the desirable ativibutes described hercin. Without Hmiting the scope of
the appended claims, some prominent features are described herein.  Other features,
aspects, and advantages will become apparent {rom the description, the drawings, and
the claims.

One aspect of this disclosure provides a method for establishing a data
connection from multiple access networks to a carrier core network. The method
comprises connecting 1o a first access point name {APN) based on a policy of a user
equipment. A connection 0 the first APN between the user equipment and a packet
data network gateway (PDN-GW) may be via a wireless local area network {WLAN).
The method further comprises determining o connect to a second APN via a carrier
cellular network after the user equipment selects the carrier celiular network., The
method further comprises detecting that the first APN is an attach APN according o the

carrier cellular network. The method further comprises detecting a conflict that the
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connection to the first APN is required to stay over the WLAN based on the policy. The
method further comprises fransmitting an attach request t© attach o the carrier cellular
network after the detecting the conflict that the connection to the first APN 1s required
o stay over the WLAN. The attach request may indicate NULL as the attach APN.
The method further comprises receiving an attach response from the carrier core
network. The attach response may comprise an identification of an APN used during an
attach to the carrier cellular network. The method further comprises connecting to the
APN identified in the attach response over the carrier cellular network.

Another aspect of this disclosure provides an apparatus for establishing a data
connection {rom multiple access networks to a carrier core network.  The apparatus
comprises means for connecting to a first APN based on a policy of a user equipment.
A connection to the first APN between the user equipment and a PDN-GW may be via a
WLAN. The apparatus further comprises means for determining (o connect 1o a second
APN via a carrier cellalar network after the user equipment selects the carrier cellular
network., The apparatus {urther comprises means for detecting that the first APN is an
attach APN according to the carrier cellular network. The apparatus further comprises
means {or detecting a condlict that the connection fo the first APN is required to stay
over the WLAN based on the policy. The apparatus forther comprises means for
fransmitting an attach request © attach to the carrier cellular network after detecting the
contilict that the first APN is required {o stay over the WLAN. The attach reguest may
indicate NULL as the attach APN. The apparatus {further comprises means for receiving
an attach response from the carrier core network. The attach response may comprise an
identification of an APN used during an attach to the carrier cellular network. The
apparatus further comprises means for connecting to the APN identified in the attach
response over the carrier cellular network.

Another aspect of this disclosure provides a non-transitory compuier-readable
mediom comprising code that, when executed, causes an apparatus {o connect to a {irst
APN based on a policy of a user equipment. A connection to the first APN between the
user equipment and a PDN-GW may be via a WLAN. The medium further comprises
code that, when executed, causes an apparatus 1o determine to connect (o a second APN
via a camrier cellular network after the user equipment selects the carrier cellular
network. The medium further comprises code that, when cxecuted, causes an apparalus

to detect that the first APN is an attach APN according to the carder cellular network.
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‘the medium further comprises code that, when executad, causes an apparatus fo detect a
condlict that the connection to the first APN is required to stay over the WELAN based on
the policy. The medium further comprises code that, when executed, causes an
apparatus to transmit an attach reguest to attach to the carrier cellular network after the
detection of the conflict that the first APN is required to stay over the WLAN. The
attach request may indicate NULL at the attach APN. The medium further comprises
code that, when executed, causes an apparatus (o receive an attach response from a
carrier core petwork., The attach response may comprise an identification of an APN
used during an atfach to the carder cellular network, The medium further comprises
code that, when executed, causes an apparatus to connect (o the APN identificd in the
attach response over the carrier cellular network.

Annother aspect of this disclosure provides an apparatus for establishing a data
connection from muliipfe access networks to a carrier core network., The apparatis
comprises a pathway selector configured to connect to a first APN based on a policy of
4 user equipment. A conpection to the first APN between the user equipment and a
PDN-GW may be via 3 WLAN. the apparatus further comprises a processor
configured 1o determine to connect {0 a second APN via a carrier cellular network after
the user equipment selects the carrier cellular network, detect that the first APN is an
attach APN according to the carrier cellular network, and detect a contlict that the
connection to the first APN is required to stay over the WLAN based on the policy. The
apparatus further comprises a transpitier configured t© transmit an attach request ©
attach to the cardier cellular network after the processor detects the conilict that the
connection to the first APN is required to stay over the WLAN. The attach request may
indicate NULL as the attach APN. The apparatus forther comprises a receiver
configured 0 receive an attach response from the carrier core network, The attac
response may comprise an identification of an APN used during an attach to the carrier
cellular network. The pathway selector may be further configured to connect to the
APN identified in the attach response over the carrier cellular network.

Another aspect of this disclosure provides a method for cstablishing a data
connection from muliiple access networks to a carrier core network.,  The method
comprises connecting to a first APN based on a policy of a user equipment. A
connection o the first APN between the user equipment and a2 PDN-(GW may be via a

WELAN. The method further comprises determining to connect (o a second APN over a
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carrier cellular network. The method further comprises detecting that the first APN is
an attach APN according to the carrier cellular network. The method {urther comprises
detecting a conflict that the connection © the first APN is required to stay over the
WLAN based on the policy. The method further comprises transmitting an attach
request to attach to the carrier cellular network afier the detecting the counflict that the
connection to the first APN is required to stay over the WLAN. The attach request may
comprise an indication that the second APN is the attach APN. The method further
comprises attaching to the carrier cellolar network using the second APN.

Another aspect of this disclosure provides an apparatus for establishing a data
connection {rom multiple access networks to a carrier core network.  The apparatus
comprises means for connecting to a first APN based on a policy of a user equipment.
A connection to the first APN between the user equipment and a PDN-GW may be via a
WLAN. The apparatus further comprises means for determining (o connect 1o a second
APN over a carrier cellular network.  The apparatus further comprises means for
detecting that the first APN is an attach APN according to the carrier cellular network.
‘the apparatus further comprises means for detecting a conflict that the connection o the
first APN is required 1o stay over the WELAN based on the policy. The apparatus further
comprises means for ransmifting an attach request to attach to the carrier cellular
network after detecting the conilict that the connection (o the first APN is reqguired w
stay over the WLAN. The attach request may comprise an indication that the second
APN is the attach APN. The apparatus further comprises means {or attaching o the
carrier cellular network using the second APN.

Another aspect of this disclosure provides a non-transitory computer-readable
medium comprising code that, when executed, causes an apparatus fo connect to a first
APN based on a policy of a user equipment. A cosnection to the {irst APN between the
user equipment and a PDN-GW may be via a WLAN. The medium further comprises
code that, when executed, causes an apparatus to determine to connect 1o a second APN
over a carrier cellular network, The medium further comprises code that, when
executed, causes an apparatus to detect that the first APN is an attach APN according o
the carrier cellular network., The medium further comprises code that, when executed,
causes an apparatus fo detect a conflict that the connection o the first APN is required
o stay over the WLAN based on the policy. The medivm further comprises code that,

when execuied, causes an apparafus (o ransoit an atfach request (o aitach to the carvier
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cellular network atter the detection of the conflict that the connection to the first APN is
required to stay over the WLAN. The attach request may comprise an indication that
the second APN is the attach APN. The medium further comprises code that, when
executed, causes an apparatus o attach to the carrier cellular network using the second
APN.

Another aspect of this disclosure provides an apparatus for establishing a data
connection from multiple access networks to a carrier core network. The apparatus
comprises a pathway selector configured to connect to a first APN based on a policy of
a user cquipment. A connection to the first APN between the user equipment and a
PDN-GW may be via a WLAN. The apparatus comprises & processor conligured fo
determine to connect to a second APN over a carrier cellular network, detect that the
first APN is an attach APN according to the carrier cellular network, and detect a
counflict that the connection 1o the first APN is required to stay over the WLAN based on
the policy. The apparatus further comprises a ansmilter configured (o transmit an
attach request to atiach to a carrier cellular network after the processor detects the
condlict that the connection to the first APN is required to stay over the WLAN. The
pathway selecior may be further conligured to aftach o the carrier cellular network

using the second APN.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an examople of a wireless copununication network in which

aspects of the present disclosure may be employed.

FIG. 2A illustrates an example of a functiopal block diagram of certain
compunication entities of the wireless communication network of FIG. 1.

FiG. 2B illustrates another example of a functional block diagram of certain
communication entities of the wireless communication network of FIG. 1.

FIG. 3 illustrates an example of a functional block diagram of a wireless device
that may be employed within the wireless communication network of FIG. 1.

FIG. 4 illustrates an exemplary call flow diagram of a bearer activation
procedure.

FiG. 5 illustrates another exemplary call {low diagram of a bearer activation

procedure.

&
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FiG. 6 illustrates another exemplary call flow diagram of a bearer activation
procedure.,

FiG. 7 illastrates an exemplary call flow diagram that resolves a MAPCON
conflict.

FIG. 8 illustrates a process for accessing a service of a carrier network through a
wirelesa local area network {WLAN).

FiG. 9 illustrates a functional block diagram of an exemplary device that may be
employed within the wireless conumunication network of FIG. 1

FiG. 10 iBustrates a flowchart of a process for establishing a data
communication pathway between network clements.

FIG. 11 illustrates a functional block diagram of an exemplary device that may
he employed within the wireless comniunication network of FIG. 1.

FiG. 12 iHuswates & flowchart of a process for esiablishing a data
communication pathway between network elements.

FiG. 13 illustrates a functional block diagram of an exemplary device that may
be employed within the wireless copumunication network of FIG. 1,

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 nof depict all of the components of a given systemy, method or device.
Finally, like reference numerals may be used to denote like features throughout the

specification and Tigures.

BETAILED DESCRIPTION

Various aspects of the novel systems, apparatuses, and methods are described
more fully hereinafter with reference to the accompanying drawings. The teachings
disclosure may, however, be embodied in many different forms and should not be
construed as limited o any specific structure or function presented throughout this
disciosure. Rather, these aspects are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the disclosure 1o those skilled in the
art. Based on the teachings herein one skilled in the art should appreciate that the scope
of the disclosure is intended to cover any aspect of the novel systems, apparatuses, and

methods disclosed herein, whether tmplemented independently of or combined with any

-3
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other aspect of the invention. For example, an apparatus may be implemented or a
method may be practiced using any sumber of the aspects set forth herein. In addition,
the scope of the invention is intended to cover such an apparatus or method which is
practiced using other structure, functionality, or structure and {unctionality in addition to
or other than the various aspects of the invention set forth herein. it should be
understood that any aspect disclosed hercin may be embodied by one or more clements
of a claim.

Although particular aspects are described hercin, many variations and
permoutations of these aspecis fall within the scope of the disclosure. Although some
benelits and advantages of the preferred aspects are mentioned, the scope of the
disclosure 1s not intended to be limited to particular benefits, uses, or objectives.
Rather, aspects of the disclosure are intended to be broadly applicabie to different
wirciess technofogies, system configurations, networks, and transmission protocols,
some of which are illustrated by way of example in the figures and in the following
description of the preferred aspects. The detailed description and drawings are merely
tHustrative of the disclosure rather than limiting, the scope of the disclosure being
defined by the appended claims and equivalents thereof.

The word “exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Any implementation described herein as “exemplary” is not necessarily
o be construed as preferred or advantageous over other implementations.  The
following description is presented to enable any person skilled in the art to make and
use the invention. Details are set forth in the following description {or purpose of
explanation. It should be appreciated that one of ordinary skill in the art would realize
that the invention may be practiced without the use of these specific details. In other
instances, well known structures and processes are not elaboraied in order not o
obscure the description of the invention with unnecessary details. Thus, the present
ipvention is not intended to be limited by the implementations shown, but is o be
accorded with the widest scope consistent with the principles and features disclosed
herein.

The technigues described hercin may be wused for various wircless
communication networks such as Code Division Multiple Access (CDMA) networks,
Time Division Multiple Access (TDMA) networks, Frequency Division Multiple

Access (FDMA)Y networks, Orthogonal FDMA (OFDMA) networks, Single-Carrier
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FDMA (58C-FDMA) networks, eic. The ferms “networks™ and “systems” are often used
interchangeably. A CDMA network may implemsent a radio technology such as
Universal Terrestrial Radio Access (UJTRA}), odma2000, ete.  UTRA includes
Wideband-CDMA (W-CDMA) and Low Chip Rate (LUR). edma2000 covers 185-2000,
15-95 and 15-856 standards. A TDMA network may implement a radio technology such
as (lobal System {or Mobile Communications (GSM).  An OFDMA network may
implement a radio technology such as Evolved UTRA (E-UTRA), IEEE 802.11, IHEE
802.16, IEEE 802.20, Flash-OFDM, etc. UTRA, E-UTRA, and GSM are part of
Universal Mobile Telecommmunication System (UMTS). Long Term Evolution (TE) is
a release of UMTS that uses E-UTRA. UTRA, E-UTRA, GSM, UMTS and LTE arc
described in documents from an organization named “3rd Geperation Partmership
Project” (3GPP).  cdmaZ000 is described in documents from an organization named
“3rd Generation Partnership Project 27 (3GPP2).

Furthermore, in the following description, for reasons of conciseness and clarity,
terminology associated with the UMTS systems is used. It should be emphasized that
the disclosed techniques may alse be applicabie to other technologics, such as
technologies and the associated standards related to LTE Advanced, LTH, W-CDMA,
TDMA, OFDMA, High Rate Packet Data (HRPD), Hvolved High Rate Packet Data
{(eHRPD), Worldwide Interoperability for Microwave Access (Wibdax)y, GSM, enhanced
data rate for GSM evolution (EDGE), and so forth. Terminologies associated with
different technologies can vary. For example, depending on the technology considered,
the User Equipment (UE) used in UMTS can sometimes be called a mobile station, a
user terminal, a subscriber unit, an access terminal, etc., 1o name just a few. Likewise,
Node B used in UMTS can sometimes be called an evolved Node B {(eNodeB), an
access node, an access point, a base station (BS), HRPD base station (BTS), and so
forth. It should be noted here that different terminologics apply o different
technologies when applicable.

FIG. 1 illustrates an example of a wireless communication network or system
100 in which aspects of the present disclosure may be cmployed.  The wircless
comrounication network 100 may operate pursuant to a wireless standard, for example
the L'TE Advanced standard, LTE standard, WiMax standard, GSM standard, EDGE

standard, 802.11 standard, WiFi Advanced-N standard, and so forth. The wircless
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communication system 100 may include an access point (AP) 104, which commmunicates
with stations (ST As) 106,

An access point (AP) may comprise, be implemented as, or known as a Node B,
Radio Network Countroller (RNC), eNodeB, Base Station Countroller (BSC), Base
Transceiver Station (BTS), Base Station (BS), Transceiver Function (TF), Radio Router,
Radio Transceiver, or some other ferminology.

A station STA may comprise, be implemented as, or known as an access
ternuinal (AT), a subscriber station, a subscriber unit, a mobile station, a remote station,
a repote terminal, a user terminal, a user agent, a user device, user equipment (UE), or
some other terminclogy. In some implementations an access terminal may comprise a
cellular telephone, a cordless telephone, a Session Initiation Protocol (8IP) phone, a
wirckess local loop (WLL) station, a personal digital assistant (PDA), a smart mcter or
other machine-to-machine wircless communication device, a handheld device having
wireless connection capability, or some other suitable processing device connected 1o a
wircless modem.  Accordingly, one or more aspects disclosed herein may be
incorporated into a phone (e.g., a cellular phone or smariphone), a computer {2.2., a
laptop), a portable communication device, a headset, a portable computing device (e.g.,
a personal data assistant), an entertainment device {e.g., a music or video device, or a
satellite radio), a gaming device or system, a wireless sensor device, a global
positioping system device, or any other suitable device that is configured W
comrunicate via a wireless mediun.

A vartety of processes and methods may be osed for transmissions in the
wireless communication system 100 between the AP 104 and the 5TAs 106. For
cxample, signals may be sent and received between the AP 104 and the STAs 106 in
accordance with UFDM/OFDMA  technigues. If this is the case, the wireless
communication system 100 may be referred o as an OFDM/OFDMA  system.
Alternatively, signals may be sent and received between the AP 104 and the STAs 106
in accordance with W-CDMA or CDMA techaiques. It this is the case, the wircless
communication system 100 may be referred to as a W-CDMA or CDMA sysient.

A communication link that facilitates transmission from the AP 104 to one or
more of the STAs 106 may be referred to as a downlink (DL}, and a communication link
that factlitates transmission from one or more of the STAs 106 1o the AP 104 may be

referred to as an uplink (UL). Alternatively, a downlink may be referred o as a forward

16
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link or a forward channel, and an uplink may be referred to as a reverse link or a reverse
chanuel.

The AP 104 may be configured as a base siation and provide wireless
communication coverage in a basic service area (BSA) 102, Depending on the
iechnology considered, BSA can sometimes be called coverage area, cell, ete. The AP
104 along with the STAs 106 associaied with the AP 104 and that use the AP 104 for
communication may be referred to as a basic service set (B35}, It should be noted that
the wireless communication system 100 may not have a cenwral AP 104, but rather may
function as a peer-to-peer network between the 8TAs 186, Accordingly, the functions
of the AP 104 deseribed herein may alternatively be performed by one or more of the
STAs 106.

FiIG. 2A illustrates an cxample of a functional block diagram of certain
communication entitics of the wireless communication network of FiG. 1. 'The
components shown in FIG. 2A illustrate a system in which a multimode or muoltiband
device may communicate using multiple radio access fechuologies (RATs), for example
an eHRPD network, an LTE network, etc. depending on the configuration of the
network in the location in which the mobile device i8 currently operating. As FIG. 2A
illustrates, the systern 200 may include a radio access network (RAN) 202 that provides
wireless radio communications between a UE 206 and an eNodeB 208a (¢.g., a Node B,
hase station, access point, efc.) using LTH radio access technology. The system also
depicts a RAN 204 which provides wireless radio comnunications between a UE 206
and a eHRPD base transceiver station (BTS) 208b (e.g., a Node B, base station, access
point ete.) using eHRPD radio access techunology. For simplicity of discussion, FIG. 2A
depicts a UE 206 and one eNodeB 2082 in a RAN 202 and one HRPD BTS 208b in
another RAN 204; however, it 18 1o be appreciated that cach RAN 202 or 204 may
include any mumber of Ulls and/or eNodeBs/HRPD BTSs.  In addition, it is 1o be
appreciated that addidonal RANs may be included, such as UTRA, GSM, EDGE, and
50 forth.

In accordance with one aspect, the eNodeB 208a and HRPD BTS 208b may
transmit information to a U 206 over a forward link or downlink chansel and a UE 206
can trapsmit information to the eNodeB 208a and HRPD BTS 208b over a reverse link

or uplink channel.  As shown, RANs can utilize any suitable type of radic access
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technology such as, hut not limited to, LTE, LTE Advasced, HSPA, CDMA, HRPD,
cHRPD, CDMAZ000, GSM, GPRS, EDGE, UMTS, or the like.

The RANs 202 and 204, and specifically the eNodeB 208a and HRPD BTS
208b, can communicate with a core network {e.g., an evolved packet core (EPC)
network) that epables charging (e.g., usage charges for services, etc.), security {e.g.,
ciphering and infegrity protection), subscriber management, mobility managemeny,
bearer management, JoS handling, policy control of data flows, and/or interconnections
with external networks. The RANs 202 and 204 and core network can communicate via
an 51 interface, for instance. The core nefwork can include a mobility management
entity (MME) 216 that can be an end-point for control signaling from the RAN 202 or
204, The MME 216 can provide functions such as mobility management {e.g.
fracking), authentication, and security. The MME 216 can communicaie with the RANs
202 and 204 via the 81, 'The core network can also include a serving gateway (5-GW)
210 which 1s a user plane node that connects the core network to the LTE RAN 202,
The core network may also include a BRPD serving gateway (HSGW) 214 which
connects the core network o the ¢HRPD RAN 204, The ¢HRDP RAN 204 also
includes an cvolved access node {(cAN) and an evolved packet control function (ePCF)
entity 212 which manages the relay of packets between the HRPD BTS 208b and the
H5GW 214,

Furthermore, the HSGW 214 and the 5-GW 210 may conununicate to facilitate
interoperability between the eHRPD RAN 204 and the EPC.  In another aspect, the
MME 216 and S-GW 21 can be configured as a single node to provide a single end-
point for user and control signaling originating from a RAN and/or terminating at a
RAN. The network may also include a policy and charging rules function (PCRF) 230.
The PCRF 230 may communicate with the $-GW 210, the HSGW 214, a PDN-GW 21¥
and the core network.

The core network can also include a packet data network gateway (PDN-GW)
218& that facilitates commuunications between the core network {and the RANs 2072 and
204y and exterpal petworks. The PDN-GW 218 can provide packet filtering, QoS
policing, charging, IP address aliocation, and routing of raffic to exiernal networks. In
an example, the 5-GW 210 and the PDN-GW 218 can communicate via an S5 interface.
While iHustrated as separate nodes in FI(3. 2A, it is to be appreciated that the S-GW 210

and PDN-GW 218, for exampile, can be configured 1o operate as a single network node
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o reduce user plane nodes in core network. In one aspect, the core network may also
include a 3GPY authentication, auvthorization and accounting {AAA) server/proxy 234
and a 3GPP2 AAA server/proxy 236 which may communicate with each other and
further communicate with the PDN-GW 218 and the HSGW 214 respectfully. The core
network may also include a home subscriber services (HSS) entity 232 which may
communicate with the MME 216 and the 3GPP AAA server/proxy 234, In some
implementations, the path between the PDN-GW 218 and the UE 206 may be referred
to as a packet data network (PDN) connection. A PDN connection may be identified by
one or more nefwork {¢.g., IP) addresses.

The core network can commupicate with extersal networks via the PDN-GW
218, The external networks, not shown, can include networks such as, but not limited
{0, a public swiiched telephone network (PSTN), an 1P multimedia subsystem (IMS), a
packet switch siream (PS8), and/or an 1P network. The IF network can be the Internet, a
focal area network, a wide area network, an intranct, or the like. Tt should be
appreciated that configuration shown in FIG. 2ZA is an example of just one possible
configuration and many other configurations and additional componcats may be used in
accordance with various aspects and implementations described below.

FiG. 2B illustrates another example of a functional block diagram of certain
communication eatities of the wireless communication network of FIG. 1. The
components shown in FIG. 2B ilustrate a system in which a multimode or multiband
device may access one or more services of a core network using a trusted or untrusted
non-3GPP 1P access network {e.g., a wireless local area network (WLAN)) that is in
communication with the core network. As FIG. 2B illustrates, the system may include a
home public land mobile network (HPLMN) and non-3GPP networks. The HPLMN
may represent a core network, The non-3GPP networks may include any setworks
other than 3GPP networks that allow for communications between a STA (c.g., STA
106) and an AF (e.g., AP 104}, As an example, a trusted non-3GPP network, such as
frusted gon-3GPP IP access network 240, may include a Wi-Fi hotspot operated by the
carrier or operator. A non-trusted non-3GPP network, such as untrusted pon-3GPP 1P
access network 242, may include a home Wi-Fi network, a work Wi-Fi network, or any
other wircless access point that is not operated by the carrier or operator.

In some embodiments, the UE 206 may access the core petwork services via the

trusted non-3GPP IP access network 240 or the untrusted non-3GPP IP access network
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242, 'the trusted non-3GPP I access network 240 or the unirusted non-3GPP 1P access
network 2472 may transmit information to a UE 206 over a forward link or downlink
channel and a UE 206 may transmit information to the trusted non-3GPP 1P access
network 240 or the untrusted non-3GPP IP access network 242 over a reverse link or
uplink channel.  In other enibodiments, the UE 206 may access the core network
services via a RAN, such as via the eNodeB 208a as tlustrated in FIG. 2A. In further
embodiments, the UE 206 may concurrently access a core network service via the
trusted non-3GPP IP access network 244 or the untrusted non-3GPP IP access network
247 and another core network service via the eNodeB 208a.

In an embodiment, the trusted non-3GPP 1P access network 240 and the PDN-
GW 218 can communicate via an 5Z2a interface {e.g., S2a-based mobility over GTP
(8aMO(G)). In some embodiments, the trusted non-3GPP IF access network 240
includes an AP that comounicates with the UE 206 and a trusted wireless access
gateway (TWAG) that communicates with the core network {e.g., with the PDN-GW
2183, The AP and the TWAG may be in communication with each other (e.g., via a
tunneled connection) fo relay data between the UE 206 and the core network,

In an embodiment, the untrusied non-3GPP 1P access network 242 and the PDN-
GW 218 communicate via an evolved packet data gateway (ePDG) 244, Because the
non-3GPP IP access network is untrusted, the ePI¥G 244 may be configured to secure a
data trapsmission o and from the UE 206. The ePDG 244 and the PDN-GW 218 may
communicate via an S2b interface.

In other embodirsents, not shown, the UE 206 may communicate directly with
the PDN-GW 218 via an SZ¢ interface. The SZc interface may provide a tunneled
connection between the UE 206 and the PDN-GW 218, The tunneled connection may
be provided via the trusted non-3GPP 1P access network 240 or via the untrusied non-
3GPP 1P access network 242 and the ePDG 244,

As deseribed above with respect to FIG. 2A, the PDN-GW 218 may be in
comumunication with internal and/or external networks. For example, the PDN-GW 218
may be in cornmunication with the 5-GW 210 and/or the operator’s 1P services 246.
The 5-GW 210 may provide access to the 3GPP access 238, The operator’s [P services
246 may include networks such as, but not limited to, a public switched telephone

network {PSTN), an P multimedia subsystem (IM5), a packet switch stream (PSS},
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and/or an IP network., The IP network can be the Internet, a local area network, a wide
area nefwork, an intranet, or the like.

It should be appreciated that configuration shown in FIG. 2B is an example of
just one possible configuration and many other configurations and additional
componenis may be used in accordance with various aspecis and implementations
described below,

FIG. 3 illustrates an example of a functional block diagram of a wireless device
that may be employed within the wireless communication network of FIG. 1. The
wireless device 302 is an example of a device that may be configured (o implement the
various methods described herein. For exanple, the wireless device 302 can comprise a
STA, a UE, an AT, a subscriber station, a subscriber unit, a mobile station, a remote
station, a remote terminal, a user terminal, a user agent, a user device, etc. As another
cxample, the wireless device 302 may be multimode or multiband device, capable of
operating using different radio access technologies (RATS), such as using LTE, LTHE
Advanced, HSPA, CIXMA, HRPD, eHRPD, CDMAZ2000, GSM, GPRS, EDGE, UMTS,
or the like.

The wircless device 302 may inchide a processor 304 which conirols operation
of the wireless device 302, The processor 304 may also be referred to as a central
processing unit (CPU). Memory 3006, which may include both read-only memory
(ROM) and random access memory (RAM), provides instructions and data o the
processor 304, A portion of the menmory 306 may alse include non-volatile random
access memory (NVRAM).  The processor 204 typically performs logical and
arithmetic operations based on program instructions stored within the memory 306. The
instructions in the memory 306 may be executable to implement the methods described
berein.

The data in memory 306 may include confliguration data. Configuration data
may be preloaded into the memory 306. Configuration data may be obtained from a
user of the wireless device 302 (e.g., through an interface 322, SIM card, download,
aver the air). The processor 304 may perform logical and arithmetic operations {urther
based on the configuration data.

In some aspects, the processor 304 is configured to cause zignals to be sent and

receive signals from another device {e.g., AP 104, 5TA 106, etc.). The signals may
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inchude connection signals indicating the type of conunection that may be used for a
particular transmission for the device 302,

For example, in some impiemesntations, the device 302 may be configured to
fransmit/receive small packets of data. Based on the transmission characteristic
information, the processor 304 may cause transmission of a signal indicating the use of
a common commection for fransmitting such small packets. When the device 302 is
implemented as an AP 104, the signal may be generated. {or example, by a packet data
serving node for one or more previously registered devices or a class of devices. The
methods of AP 104 driven selection are described in further detaid below. Whes the
device 302 is imaplemented as an STA 106, the signal may be generated prior to or
during the link control protocol requesting procedures. The methods of STA 106 driven
selection are described in further detail below.

In some implementations such as when wireless device 302 is iroplemented as
an AP, the processor 304 may be configured to enforce the access permissions. For
example, if a device indicated as not permitted 1o access the AP attempis fo acquire an
unavatlable data conununication pathway, the processor 304 may cause the acquisition

to fail.

implemented with one or more processors.  The one or more processors may be
implemented  with any combigation of  gencral-purpose  miCroprocessors,
microcontroflers, digital signal processors (IDSPs), licld programmable gate array
{(FPGAs), programmable logic devices (PLID8), controllers, state machines, gated logic,
discrete hardware components, dedicated hardware finite state machines, or any other
suitable catities that can perform calculations or other manipulations of information.

The processing system may also include machine-readable media for storing
software. Software shall be construed broadly to mean any type of instructions, whether
referred to as software, firmware, middleware, microcode, hardware description
language, or otherwise. Iamstructions may inchlude code {e.g., in source code format,
hinary code format, executable code format, or any other suitable format of code). The
instractions, when execoied by the one or more processors, cause the processing system
o perform the various tunctions described herein.

The wireless device 302 may also include a housing 308 that includes the

transmitter 310 and/or the receiver 312 1o allow transmission asnd reception of data
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between the wireless device 302 and a remote location. As alluded v above, the
transmitter 310 may be configured (o wirelessly transmit status information. Further,
the receiver 312 may be configured to wirelessly receive user data. The transmitier 310
and recetver 312 may be combined into a transceiver 314, An antenna 316 may be
attached 1o the housing 308 and electrically coupled to the transceiver 314, The
wircless device 302 may also include (not shown) multiple transmitters, muliiple
receivers, multiple transceivers, and/or multiple antennas.

The wireless device 302 may also include a signal detector 313 that may be used
to detect and quaniify the level of signals received by the fransceiver 314, 'the signal
detector 318 may detect such signals as total energy, cnergy per subcarrier per symbol,
power spectral density, and other signals. The wireless device 302 may also include a
digital signal processor {I3SP) 320 for use in processing signals. The DSP 320 may be
conligured (o generate a packet {or transmission and/or process a received packet.

In some aspects, the wireless device 302 may further comprise a user interface
322, The user interface 322 may comprise a keypad, a microphone, a speaker, and/or a
display. The user interface 322 may include any clement or component that conveys
information to a user of the wircless device 302 and/or receives input from the user.

The wireless device 302 may include a traffic analyzer 324, The traffic analyzer
324 may be configured to generate one or more values indicating a characteristic of daia
{0 be tansmitted. For cxample, the wireless device may be a smart utility meter. A
meter reading may be generaied, f{or example, by the processor 304, Prior 0
transmission, the traffic analyzer 324 may determine a characteristic of the meter
reading to be transmitted. The tratfic analyzer 324 may generate a value indicating the
quantity of data 1o be ransmitted. For exanyple, the traffic analyzer 324 may determine
the number of bytes (o be transmitied. The traffic analyzer 324 may be configured (o
determine how frequently the meter readings are transmitted. For example the traffic
analyzer 324 may track a history of meter readings over time. The traffic analyzer 324
324 may be configured to detect a type of data to be transmitted. For example, a smart
meter reading may include a few bites of integer data. In other applications, the data (o
be transmitted may be audio. video, or multimedia data. The type of data may also
indicate the importance of the information. For example, in a celiular device which is

included in an automobile, routine maintenance information may be considered low
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importance while an indication of a traffic accident (E.G., airbag deployed) may bhe
more crifical. The fraffic analyzer 324 may be configured fo identify ap application
generating the data to be transmitted. A wireless device 302 may include one or more
applications which may generate and or receive data. By identifving the application
associated with the data, the waffic may be analyzed.

The values generated by the traffic analyzer 324 may he stored in the memory
306. The values may be accessed by a pathway selector 325. The pathway selector may
be configured o select a communication pathway tor the data to be transmitied. In some
implementations, the pathway selector 325 may be cosnfigured to select between a
common data communication pathway and a dedicated data communication pathway.
The pathway selector 325 may be configured to compare one or more characteristics
provided by the traffic analyzer 324 to select the appropriate data communication
pathway. For cxample, the pathway selector 325 may be configured to select the
common data comnunication pathway U the number of bytes to be transmitted is less
than a predetermined threshold. The threshold may correspond 0 a relatively small data
transmission. The threshold may be provided by the network operator. For example, the
threshold may be provisioned over the air via signaling with the network. The threshold
may be stored in the memory 306 or dynamically determined based on one or more
characteristics of the device, the network, or the like. In some implementations, the
pathway selector 325 may be configured to compare a characteristic of the data 10 a
range. if the characteristic value falls within the range, an appropriate selection may be
made. As with the threshold, the range may be provisioned in a variety of ways.

The pathway selector 325 may be configured to select a data communication
pathway by signaling via the network. The pathway selector 325 may be configured fo
sciect a data communication pathway {rom an STA. The pathway sclector 325 may bhe
configured o select a data communication pathway from a pon-5STA network
component such as an access point, a RAN, or a PD3SN. The pathway selector 325 may
he configured to select a data communication pathway from a STA to an exfernal
network accessible by the STA. In some embodiments, the external network may be
specified by an access point name {APN). The pathway selector 3235 may be configured
o select a data comnunication pathway through one or more of the call flows described

in further detail below.
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The various components of the wireless device 202 may be coupled together by
a bus systenm 326. The bus system 326 may include a data bus, for example, as well as a
power bus, 4 control signal bus, and a status signal bus in addition to the data bus.
Those of skillt in the art will appreciate the components of the wireless device 302 may
be coupled together or accept or provide inputs fo cach other using some other
mechanism.

Although a number of separate components are illustrated in FIG. 3, those of
skill in the art will recognize that one or more of the components may be combined or
commonty implemented. For exampie, the processor 304 may be used to implement not
only the functionality described above with respect to the processor 304, but also fo
implement the functionality described above with respect to the signal detector 318
and/or the DSP 320. Further, cach of the components illustrated in FIG. 3 may be
implemented using a plurality of separate elements. For example, the processor 304 and
the memory 306 may be embodied on a single chip. The processor 304 may
additionally, or in the alternative, contain memory, such as processor registers.
Similarly, one or more of the functional blocks or portions of the functionality of
various blocks may be embodied on a single chip. Alternatively, the functionality of a
particular block may be implemented on two or more chips.

In this specification and the appended claims, it should be clear that the terms
“circuit” and “circuitry” are construed as a structural terms and not as functional terms.
For example, circuilry can be an aggregate of circuit components, such as a multiplicity
of integrated circuit components, in the form of processing and/or memory cells, unifs,
blocks, and the like, such as shown and described in FIG. 3. One or more of the
functional blocks and/or one or more combinations of the functional blocks described
with respect to the wireless device 302 may also be implemenied as a combination of
computing devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MICroprocessors,  one  of  more  pHoroprocessor  in conjunciion with a DSP
comuynunication, or any other such configuration.

In some wireless cellular sysiems, capacity and/or bandwidth may be limited.
For example, in densely populated arcas or when a large number of subscribers
congregate in a single area, the number of subscribers and/or the amount of data being
transmitted over the system may cause dropped calls, slower transmission rates, and/or a

poorer user experience. Accordingly, operators may offioad some or all of the data o a
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wireless local area npetwork (WLAN) to extend the capacity of the wireless cellular
systeran and provide a betier user experience. This process may be called WLAN
officad.

In an embodiment, the operator may use the WLAN to access the core network
(c.g., the EPC network) and maintain connectivity when switching between a WLAN
and a RAN {¢.g., a wireless wide area network (WWAN)). In some cases, the operator
may support multiple PDN connections over WLAN and WWAN, which is known as
multiple access PDIN connectivity (MAPCON).

In some cmbodiments, as described above with respect to FiG. 2B, a UK
connects with a WELAN, which connects with the core setwork., Generally, the core
is transmitted between them. The virtual connection may be called an evolved packet
system (EPS) bearer.

In some aspects, the EPS bearer provides a transport service with specific quality
of service (Qob) attributes. The EPS bearer may include a QoS class index (QCI,
which describes the type of service using the virtual connection {e.g., voice, viden,
signaling, etc.), a guaranieed birate (GBR) for the fraffic that flows through the
connection, a maximum bitrate (MBR) for the raffic that flows through the connection,
and/or a filter specification that indicates the tratfic flows {e.g., in terms of IP addresses,
protocols, port numbers, ete.) supported by the virtual connection between the UE and
the PDN-GW. In an embodiment, the QCI may {urther include other Qod attribuies,
such as maximur delay, restdoal error rate, and the like.

In an embodiment, a procedure used to establish a bearer is called bearer
activation. Bearer activation may be initiated by the UE, the AP, the wtrusted or
untrusted wireless access gateway, the PDN-GW, and/or any device in the core network.

While bearer establishment and modification procedures have been defined for
RAN or WWAN connections, bearer establishment and muodification procedures have
not been defined when a UE interfaces with the PDN-GW via 2 trusted or untrusted
non-3GPP 1P access petwork {e.g., during WLAN offload). Thus, the UE may be
unaware of the specific QoS attributes defined by the accessed service. Packets
between the trusted or untrusted non-3GPP 1P access network and the PDN-GW may be

transmitted according to the appropriate QoS parameters, but packeis between the UE
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and the wusted or untrusited non-3GPP IP access network may not be transmiited
according to the appropriate (JoS parameters.

FiG. 4 illustrates an exemplary call flow diagram of a bearer activation
procedure. The call flow diagram shown in FIG. 4 inclades some of the entities which
may be included in a wireless communication systern according to the described
systems and methods. The entitics shown in FIG. 4 include a UE 402, an AP 404, a
trusted wireless access gateway (TWAGQG) 406, a PDN-GW 410, 2 PCRF 412, and an
HSS/AAA 414, In some embodiments, not shown, the TWAG 406 may be replaced by
an untrusied wircless access gateway., 'The procedures as described hercin may bhe
similar if the untrusted wireless access gateway replaces the TWAG 406.

The AP 404 and the TWAG 406 may together represent a trusted wireless area
network (TWAN) 408, As described above, the AP 404 may communicate directly with
the UE 402. The TWAG 406 may communicate directhy with the core network (e.g.,
PDN-GW 410). The AP 404 and the TWAG 406 may be in communication with each
other via a connection, such as a tunneled connection. In other embodiments, the AP
404 may comnunicate directly with the core petwork and/or the TWAG 406 may
corpnunicaie directly with the UE 402,

Transmissions 416 represent the signals that may be ransmitted to and from the
UE 402, the AP 404, and/or the TWAG 406 for WLAN discovery and selectdon. For
example, the signals of gansmissions 416 may be transmitted so that the UE 402 can
select an AP. Transmissions 418 represcnt the signals that may be trapsmitted to and
from any or all of the entities shown in FIG. 4 Tor the initial attach of the UK 402 1o the
core network.  In an embodiment, the wansmissions 418 may also include signals
transmiticd between the catities for cxicasible authentication protocol (HAF)
authentication.

Transmissions 420 represent the signal that may be transmitted to and from the
UE 402 and the TWAG 406 to establish 3 PDN connection. [t should be appreciated
that the signals may be transmitted directly to and from the UE 402 and the TWAG 406,
or via another entity, such as the AP 404. The UE 402 may attempt to establish a PDN
connection {0 access one o more services provided available through the core network
{e.g., the operator’s IF services). Unce the appropriate signals have been transmitted to
and from the UE 402 and the TWAG 406, transmissions 422 may be sent to and from

the TWAG 406 and the PDN-GW 410 10 continue establishing the PDN connection.
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Once transmissions 422 are complete, transmissions 424 may be traasmitied {o
and from the PDN-GW 410 and the PCRF 412 for IP connectivity access network (BP-
{CAN) session establishment and/or modification. Fstablishing an IP-CAN session may
provide IP connectivity within the core network and more particularly for a service to be
provided by the core network. For example, the establishment of as IP-CAN session
may creafe an association between the UE 402 (e.2., represented as an IP address) and a
PDN {e.g., represented as an access point name (APN}).

Once the IP-CAN session has been established and/or modified, signal 426 may
be transmitted from the PCRE 412 1o the PDN-GW 410 indicating that the scssion has
been established and/or modified. The signal 426 may include the QoS attributes of the
service that the UE will access and/or information that can be used to generate the
appropriate QoS atiributes. The PDN-GW 410 may be configured to generate a create
bearer request, which includes the QoS aftributes for the service available through the
core network and that will be accessed by the UE 402, The create bearer request may
be transmitied o the TWAG 406, as illustrated by signal 425,

The TWAG 406 may receive the signal 428 and forward the conients of the
signal 428 to the AP 404 as a bearer setup request sigeal 430. For example, the signal
430 may include the QoS atiribuies for the service available through the core network.
In further embodiments, the signal 430 may include a traffic flow template (TFT). As
discussed below, the THT may be used to {ilter packets to be transmitted, The bearer
setup request signal 430 may be transmilted o cstablish the bearer procedures for
WILAN communications.

In an embodiment, the AP 404 maps onc or more of the Qob atiributes to one or
more traffic management parameters supported by a WLAN ar block 432, As anp
cxample, QoS over WLAN can be supported using Enhanced Distributed Channel
Access {EDCA), which is defined in the IEEE 802.1%e protocol. EDCA may define
fraftic priorities called access categories. For example, access categories may define a
minimum contention window (W) value, a maximum CW value, and/or an arbifration
inter-frame space (AIFS) for accessing a medium. Traflic with higher priority may
have a shorter CW and a shorter AIFS. Accordingly, the AP 404 may map one or more
of the Qo3 attributes tv one or more access categories.

In an embodiment, one or more access categories may he transmitted 1o the UH

407 in a WLAN bearer configuration signal 434, In some embodiments, the signal 434
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may also include the TFT. During subsequent conununications, the UE 402 may filter
packets based on the TFD and access the medium based on the one or more access
categories. Likewise, the AP 404 may filter packets based on the THFT and access the
medium based on the one or more access categories.

The U 402 may acknowledge that it has received the signal 434 via a WLAN
bearer configuration complete sigaal 436. Once the AP 404 receives signal 436, the AP
404 may ransmit an acknowledgement to the TWAG 406 indicating that the bearer
setup is complete via the bearer setup response signal 438. Likewise, the TWAG 406
may {ransmit the create bearer response signal 440 1o the PDN-GW 410 acknowledging
that the bearer has been established and the PDN-GW 410 may transmit the IP-CAN
session establishment/modification signal 442 acknowledging that the IP-CAN session
has been established or modified.

FIG. 5 illustrates another exemplary call fow diagram ol a bearer activation
procedure. The entities shown in FIG. 3 are similar to those shown in FiG. 4. The
procedure illustrated in FIG. 5 is also similar to the procedure illustrated in FIG. 4.
However, as illustrated in FIG. 5, the TWAG 406, not the AP 404, is configured to map
one or more QoS attributes [0 one or more access categories.

As described above, the TWAG 406 may receive the signal 428, which includes
a create bearer request. Upon receiving the signal 428, the TWAG 406 may map one or
more (JoS atiributes fo one or more access cafegories defined by EDCA at block 532.
Once complete, the TWAG 406 may fransmiit a bearer setup request signal 530 t the
UH 402, The bearer setup request signal 530 may include one or more access categories
and the THFT. As described above, the UE 402 may filter packets based on the THT and
access the medivm based on the one of more access Categories.

In an embodiment, the TWAG 406 may also transmit a WLAN bearer
configuration signal 334 to the AP 404. The WILAN bearer configuration signal 534
may inclode one or more access categories and the THFT. As described above, the AP
404 may filter packets based on the TFT and access the medium based on the one or
THOTe access calegories.

In response to the transmission of the WLAN bearer configuration signal 534,
the TWAG 406 may receive an acknowledgment from the AP 404 in the form of
WLAN bearer configuration complete signal 536. Likewise, in response to the

transmission of the bearer setup request signal 530, the TWAG 406 may receive an
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[B395]

{80951

(64971

acknowledgment from the UE 402 in the form of bearer setup response 538, While
FiG. 5 illustrates the TWAG 406 receiving signal 538 after signal 536, the signals may
be received in any order.  Furthermore, while FIG. 5 illustrates the TWAG 406
fransmitting signal 534 after signal 530, the signals may be transmitted in any order.

In an ermnbodiment, once the TWAG 406 receives the signal 536 and/or the signal
538, the TWAG 406 may transmif the create bearer response signal 440, as described
above with respect to FIG. 4. The PDN-GW 410 may receive the signal 440 and
transmit the [P-CAN establishment/modification signal 442 o the PCRF 412,

FiG. 6 illustrates another exemplary call flow diagram of a bearer activation
procedure. The enfifies shown in F1G. 6 are similar o those shows in FIGS. 4 and 5.
The procedure Hlustrated in FIG. 6 is also similar (0 the procedures illustrated in FIGS.
4 and 5. However, as illustrated in FIG. 6, the UE 402, not the AP 404 or the TWAG
406, is configured to perform the appropriate mapping.

As described above, the TWAG 406 may receive the signal 428, which
inchudes a create bearer request. Upon receiving the signal 428, the TWAG 406 may
transmit a bearer setup request signal 630 to the UH 402, The bearer setup request
signal 630 may be similar to the bearer sctup request signal 430, For example, the
signal 630 may inclode the QoS ativibutes for the service available through the core
network and/or a THT.

In some embodiments, if the WLAN supports the use of tratfic specification
(YSPEC) admission control, the UE 402 may perform the mapping. 'The TSPEC
admission control procedure may be defined in the IEEER 802.11e protocol. Under the
TSPEC admission control procedure, the UE 402 requests medium time from the AP
404 for a waffic sircam by providing traffic management paramcters {e.g., a TSPEC).
The TSPEC may include a medium access confrol service data unit (MSDU) size, a
minimum data rate, a mean data rate, a peak data rate, a burst size, and/or similar data.
As illustrated in FIG. 6 at block 632, the UE 402 may map one or more o8 attributes
o a TSPEC.

Once complete, the UE 402 may transmit an AJdTS request signal 634 (o the AP
404. The signal 634 may be a request by the UE 402 to reserve resources for the beaver
{¢.g., reserve resources for a traffic sream defined by the TSPEC) The AP 404 may
respond with an AddTS response signal 636, which may indicate whether the request fo

reserve resources for the bearer has been accepied or denied.
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[60101]

In an embodiment, the UE 402 transmits a bearer setup response signal 638 fo
the TWAG 406. The UE 402 may transmit the signal 638 in response to receiving the
signal 636. Once the TWAG 406 receives the signal 638, the TWAG 406 may transmit
the create bearer response signal 440, as described above with respect to FIG. 4. The
PON-GW 410 may receive the signal 440 and  transmit  the [P-CAN
establishmeni/modification signal 442 1o the PCRF 412,

In some embodiments, a UE, such as the UE 206, may have a PDN connection
via a non-3GPP I access network (e.g., over WLAN). The UE 206 may have a PDN
connection (0 an external network via the core getwork., An access point name (APN)
may identify an external setwork and determine how the UE 206 communicates with
the external network via the core network. For example, the APN may determine ag IP
address, sccurity protocols, network connections, and the like. As an exampie, the UE
206 may have a PDN connection (o a first APN over WLAN.

As described above, the operator or carrier mway support multple PDN
connections, including concurrent PDN connections over WLAN and WWAN (e.g.. a
RAN that uscs any type of RAT, such as LTE, LTE Advanced, ctc.}. This is kaown as
owultiple access PDN conpectivity (MAPCON). Thus, i the UE 206 currently has a
PN connection over WLAN, the UE 206 may add another PDN connection over
WWAN. The operator or carrier may identify a particular APN to use when the UE 206
attaches t© the core network {e.g., when the UE 206 performs LTE attach). Conflicts
may occur, however, if a policy of the UH 206 (e.g., a policy of as application that is
executed on the UE 206) indicates that the PDN connection to the first APN stays over
WLAN, but the operator or carrier indicates that the PDN connection to the first APN
must be over WWAN,

FIG. 7 illustrates an cxemplary call flow diagram that resolves the MAPCON
conflict described above. 'The call flow diagram shown in FIG. 7 includes some of the
entities which may be included in a wireless communication system according to the
described systems and methods. The entities shown in FIG. 7 include a UE 402, an
eNodeB 704, a MME/S-GW 706, a TWAN 708, a PDN-GW 710, and an HSS/PCRF
712, In some embodiments, not shown, additional PDN-GWs may be included in the
wireless communication system. Each PDN-GW may indicate the existence of a
ditfferent PDN connection. A single PDN-GW may also handle multiple PDN

CONNECHONS.
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[88182] Trapsmissions 714 represent the sigpals that may be transmitted to and from the
UE 402, the TWAN 708, the one or more PDN-GWs 710, and/or the HSS/PCRFE 712.
The signals of ransmissions 714 may be sent to allow the UE 402 to attach (o a trusted
WLAN access network, such as the TWAN 708, via ap 52a interface. The signals of
iransmissions 714 may initiatc a PDN conunection to a first APN {(e.g., APN1) and a
second APN (e.g.,, APNZ).

[68183f Transmissions 716 represent the signals that may be transmitted to and from the
UE 402 and the eNodeB 704 fo acquire an evolved universal terrestrial radio access
network (E-UTRAN). The E-UTRAN may be a type of RAN that provides an interface
between a UE and an eNodeB. The UE 402 may acquire the E-UTRAN o iniliate a
PDN connection over WWAN {e.g., tu initiate the LTE attach procedure).

(801043 In an embodiment, the UE 402 may determine or the operator of carrier may
provide information that the UE 402 should use APN1 (o attach 1o the E-UTRAN. On
the other hand, the UE 442 has a PDIN connection 0 APNI over WLAN, and the UH
442 may determine or the operator or carrier may provide information that the UE 402
should connect to APNT via WLAN. Thus, a conflict may arise. The conflict may be
resolved inone of several ways.

[68165] In a first embodiment for resolving the contlict, the UE 402 may not indicate an
APN during the attach procedure. Instead, the UE 402 may allow the core network to
deterniine the APN that the UE 402 should connect to during the attach procedure. The
UE 402 may then conuect o the APN determined by the core network over WWADN,
After the UE 402 completes the attach procedure, the UE 402 may ransmit a request (o
connect to the APN requested by an application of the UE 402 over WWAN.

{66106} Axn cxample of the first embodiment is illustrated by signals 718A, 720A, and
722. In an cmbodiment, the UE 402 and the MME/S-GW 706 may comnmunicate via
the L.TE handover attach signal 718A. The signal 7I18A may not include an indication
of an APN 1o use during the attach procedure (e.g., signal 718A may include a null APN
parameter). The MME/S-GW 706 and the HSS/PCRF 712 may comununicate via the
i.TE handover attach signal 720A. The sigral 720A may include data simiar to the
data included in signal 718A.

{68187} After attaching to E-UTRAN, the UE 402 may initiate the establishment of a
PDN connection to an APN that is not the APN the network identifies as the attach APN

via signal 722, This PDN cormection may be over WWAN.
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[60108] In a second embodiment for resolving the coutlicy, the policy of the UE 402 may
determine which APN should be used to attach to the core network. The UE 402 may
then connect to the determined APN over WWAN. In some embodiments, this
embodiment may reguire the core network 1o allow some or all APNs 1o be used during
the attach procedure.

[86109] An example of the second embodiment is iHustrated by signals 7188 and 7208.
In an embodiment, the UE 402 and the MME/S-GW 706 may communicate via the LTHE
attach signal 718B. The signal 7138 may include an indication of an APN that will be
used during the attach procedure. The APN may be determined by the UE 402. The
MME/S-GW 7006 and the HSS/PCRF 712 may conuwnunicate via the LTE handover
attach signal 720B. The signal 7208 may include data similar to the data included in
signal 718B.

[86118] FIG. 8 is a flowchart of a process 800 for accessing a service of a wireless
carrier network through a wireless local area network (WLAN). At block 802, the
process 8O0 selects one or more traffic management parameters associated with the
WLAN based at least in past on oge or more quality of service ((QoS) parameiers
associated with the service of the wircless carrier network being accessed. In an
embodiment, the one or more trallic management parameters may include one or more
access categories. For example, the Qo3 parameters associated with the service of the
carrier network may be mapped to one or more of the access categorics. In some
embodinmenis, an AP, such as the AF 404, may performo the mapping.  In other
embodiments, a TWAG, such as the TWAG 406, may perform the mapping. In another
embodiment, the one or more traffic management parameters may include a waffic
specification {TSPHC). For example, the Qob parameters associated with the service of
the wireless carrier network may be mapped to the TSPEC by a UE, such as the UE 402.

(68111} At block 804, the process 800 transmits packeis over the WLAN using the
selected one or more traffic management parameters associated with the WLAN when a
UH accesses the service of the carrier network through the WLAN. In an embodiment,
the UE eunforces the selected one or more frallic management parameters for
comruunications to the wireless carrier network. An AP may enforce the selected one or
more traffic management parameters for communications w the UE over a radio link.

{88113 FiG. 9 is a functional block diagram of an exemplary device 900 that may be

employed within the wircless coramunication network 100, As an exaniple, the device
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900 may be a UE, such as the UE 206 of FIGS. 2A-B, an AP, such as the AP 404 of
Fi. 4, or a trusted or unfrusted wireless access gateway, such as the TWAG 406 of
FiG. 4. The device 900 includes means 902 for selecting one or more traffic
management parameters associated with the WLAN based at least in part on one or
more quality of service (Qo3) parameters associated with the service of the wircless
carrier network being accessed.  In an embodinent, means 902 for selecting one or
more fraffic management parameters associated with the WLAN based at least in part
on one or more guality of service (JoS) parameters associated with the service of the
wireless carricr network being accessed may be configured to perform one or more of
the functions discussed above with respect 1o block 802, The device 900 further
includes means 904 for transmitfing packets over the WELAN using the selected one or
more traffic management parameters associated with the WLAN when a UE accesses
the service of the wireless carrier pefwork through the WLAN. In an embodiment,
means 904 for ransputiing packets over the WLAN using the selected one or more
traffic management parameters associated with the WLAN when a UE accesses the
service of the wireless carrier network through the WLAN may be configured to
perform one or more of the functions discussed above with respect (o block 804,

(801133 FiG. 10 1s a flowchart of a process 1000 for establishing a data communication
pathway between network elements. At block 1002, the process 1000 connects to a {irst
access point name (APN) based on a policy of a UE. In an embodimest, the first APN
establishes a conpection between the UE and a packet data network gateway (PDN-
GW) via a wireless local area network (WLAN).

{68114} At block 1004, the process 1000 determines (o connect to a second APN via a
carrier cellular network after the UE selects the carrier cellular network. In an
embodiment, the carrier cellular network s an LTE network., At block 1006, the
process 1000 detects that the connection to the first APN is required to stay over the
WELAN.

(66115} At block 1008, the process 1000 detecis a contlict that the first APN is an attach
APN according to the camier cellular network. At block 1010, the process 1000
iransmits an atiach request (o atiach to the carrier cellular network after detecting the
conflict that the connection to the first APN is required o stay over the WLAN. In an
cmbodiment, the attach request indicates NULL as the attach APN. At block 1012, the

process 1000 receives an aftach response from the carrier core network that identifies an
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APN used during an aitach to the carrier cellular network. In an embodiment, the APN
used during the attach to the carrier cellular network is the first APN.  In another
embodiment, the APN used during the attach o the carrier cellular network is the
second APN. At block 1014, the process 1000 connects to the APN that the carrier
cchlufar network identified in the attach response over the carrier ccllular network., At
block 1016, the process 1000 convects to the second APN over the carrier cellular
network if not yet connected o the second APN.

[B811s] FiG. 11 is a functional block diagram of an exemplary device 1100 that may be
employed within the wircless coramunication network 100, As an exaniple, the device
1100 may be a UK, such as the UE 206 of FIGS. 2A-B. The device 1100 includes
means 1102 for connecting to a first access point name (APN) based on a policy of a
UH. In an embodiment, means 1102 for connecting to a first access point name {APN)
based on a policy of a UE be configured 1o perform one or more of the functions
discussed above with respect to block 1002, The device 1100 further includes means
1104 for determining 1o connect to a second APN via a carrier cellular network after the
UE selects the carrier cellular network. In an cmibodiment, means 1104 for determining
to connect to a second APN via a carcier cellufar network after the UH selects the carrier
celhitar network may be configured to perform one or more of the functions discussed
above with respect o block {004, The device 1100 further inchides means 1106 for
detecting that the connection o the first APN is required to stay over the WLAN. In an
embodinent, means 1106 for detecting that the connection fo the first APN s required
o siay over the WLAN may be configured to perform one or more of the funciions
discussed above with respect to block 1006.

(661171 The device 1100 {urther includes means 1108 for detecting a confiict that the
first APN is an attach APN according fo the carrier cellular network. In an embodiment,
means 1108 for detecting a conflict that the {irst APN is an attach APN according to the
carrier cellular network may be configured to perform one or more of the {onctions
discussed above with respect to block 1008, The device 1100 further includes means
1110 for transmitting an attach request to attach to the carvier cellular network after
detecting the conflict that the connection to the first APN is required to stay over the
WLAN. In an embodiment, means 1110 for ransmitting an attach request to attach to
the carrier cellular network after detecting the conflict that the connection o the first

APN is required fo stay over the WLAN may be configured o perform ore or more of
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the functions discussed above with respect o block 1610, The device 1100 further
includes means 1112 for receiving an attach response {rom the carvier core network that
identifies an APN used doring an attach to the carder cellular npetwork. In an
entbodiment, means 1112 for receiving an attach response from the carrier core network
that identifics an APN used during an attach to the carrier celhular network may be
conligured o perform one or more of the functions discussed above with respect o
block 1012. The device 1100 {urther includes means 1114 for connecting to the APN
that the camier cellular network identified in the attach response over the carrier cellular
network, In an embodiment, means 1114 for connecting to the APN that the carrier
cellubar network identificd in the attach response over the carrier cellular network may
be configured to perform one or more of the functions discussed above with respect
Block 1014, The device 1100 further includes means 1116 for connecting 1o the second
APN over the carrier cellilar network i not yet connected to the second APN. In an
embodiment, means 1116 for connecting to the second APN over the carrier cellolar
network if pot yet connected 1o the second APN may be configured to perform one or
more of the functions discussed above with respect to block 1016,

(68118} FiG. 12 is a flowchart of 2 process 1200 for establishing a data conununication
pathway between network elerpents. At block 1202, the process 1200 connects to a first
access point name (APN) based on a policy of a UE. In an embodiment, the first APN
establishes a connection between the UE and a packet data network (PDN) via a
wirelesa local area network {WLAN).

(68119 At block 1204, the process 1200 determines to connect to a second APN over a
carrier celiular network., In an embodiment, the carrier cellular network is an LTH
network. At biock 1206, the process 1200 detects that the first APN is an attach APN
according to the carrier cellular network. At block 1208, the process 1200 detecis a
conflict that the connection to the first APN i3 required to stay over the WLAN based on
the policy. At block 1214}, the process 1200 transmits an attach request to attach to the
carrier cellular network after detecting the conflict that the connection to the first APN
is required to stay over the WLAN. o an embodiment, the attach request includes an
indication that the second APN is the attach APN. At block 1212, the process 1200
attaches to the carrier cellular network using the second APN.

{88128 FiG. 13 is a functional block diagram of an exemplary device 1300 that may be

employed within the wircless coramunication network 100, As an exaniple, the device
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1300 may be a UE, such as the UE 206 of FIGS. 2A-B. The device 1300 includes
means 1302 for connecting to a first access point name (APN) based on a policy of a
UE. In an embodiment, means 1302 for connecting 1o a first access point name (APN)
based on a policy of a UE be configured to perform one or more of the functions
discussed above with respect o block 1202, The device 1300 further includes means
1304 for determining to connect 1o a second APN over a carrier cellufar network., In an
embodiment, means 1304 for determining to connect o a second APN over a carrier
cellular network may be configured to perform one or more of the functions discussed
above with respect o block 1204, The device 1300 further includes means 1306 for
detecting that the first APN is an attach APN according to the carrier celiular network.
In an embodiment, means 1306 for detecting that the first APN is an attach APN
according to the carrier cellular network may be configured to perform one or more of
the functions discussed above with respect to block 1206.

[8a121] The device 1300 further includes means 1308 for detecting a conflict that the
connection to the first APN is required to stay over the WLAN based on the policy. In
an embodiment, means 1308 for detecting a conflict that the connection 1o the first APN
is reguired (o stay over the WLAN based on the policy may be counfigured o perform
one or more of the functions discussed above with respect 1o block 1208, The device
1300 further includes means 1310 for ransmitting an attach request to attach to the
carrier cellular network after detecting the conflict that the connection to the first APN
is required o stay over the WLAN. In an embodiment, means 1310 for ransmitling an
attach request to attach to the carrier cellular network after detecting the conflict that the
connection to the first APN is required to stay over the WLAN may be configured fo
perform one or more of the functions discussed above with respect to block 1210. The
device 1300 further includes means 1312 for attaching to the carrier cellular network
using the second APN. In an embodiment, means 1312 for attaching to the carvier
cellular network using the second APN may be configured to perform one or more of
the functions discussed above with respect to block 1212.

[86122] As used herein, the term “determining” encompasses a wide variety of actions.
For example, “determining” may include calculating, computing, processing, deriving,
investigating, looking up {e.g., locking up in a table, a database or ancther daia
structure), ascerfaining and the like. Also, “determining” may inciude receiving (c.g.,

receiving information), accessing (e.g., accessing data in 2 memory) and the like. Also,
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“determining” may include resolving, selecting, choosing, establishing and the like.
Further, a “‘channel width” as used herein may encompass or may also be reflerred o as
a bandwidth in certain aspects.

68123} As used herein, a phrase referring to “at least one of 7 a list of items refers to any
combination of those itemas, including single members. As an example, “at least one of;
a, b, or ¢” is intended to cover: g, b, ¢, a-b, a-c, b-c, and a-b-c.

(68124 The various operations of methods described above may be performed by any
suitable means capable of performing the operations, such as various hardware and/or
software component(s), circuits, and/or module(s). Generally, any operations ilustrated
in the Figures may be performed by corresponding functional means capabic of
performing the operations.

(801253 The various illusirative logical blocks, modules and circuits described in
connection with the present disclosure may be implemented or performed with a general
purpose processor, a digital signal processor (IDSP), an application specific integrated
circuit (ASIC), a field programmable pate array signal (FPGA) or other programmable
logic device (PLD), discrete gate or transisior logic, discrete hardware componenis or
any combination thereof designed to perform the functions described herein, A general
purpose processor may be a microprocessor, but in the alternative, the processor may be
any commercially available processor, controller, microconiroller 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 niore
microprocessors in conjunciion with a 5P core, or any other such configuration.

{68126} In one or more aspects, the functions described may be tmplemented in
hardware, sofiware, firmware, or any combination thereof. ¥ implemented in sofiware,
the functions may be stored on or transmiticd over as one or more instructions or code
on a computer-readable medium.  Computer-readable media includes both computer
storage media and communication media incloding any medium that facilitates ransfer
of a computer program from one place o annther. A storage media may be aany
available media that can be accessed by a computer. By way of example, and not
limitation, such computer-readable media can comprise RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to camry or store desired program code in

the form of tastructions or data structures and that can be accessed by a computer. Also,
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any connection is properly termed a computer-readable medium. For example, if the
software is transmitied from a website, server, or other remote source using a coaxial
cable, fiber optic cable, twisted pair, digital subscriber Hne (DSL), or wireless
technologies such as infrared, radio, and microwave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wircless techuologics such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (D), 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. Thus, in some aspects compulier readable medium
may comprise non-transitory computer readable medium (c.g., tangible media). In
addition, in some aspects computer readable medivm may comprise transitory computer
readable medium (e.g., a signal}. Combinations of the above should also be included
within the scope of computer-readable media.

[86127] The methods disclosed herein comprise one or more sieps or actions for
achieving the described method. The method steps and/or actions may be interchanged
with one apnother without departing from the scope of the claims. In other words, unless
a specific order of steps or actions is specified, the order and/or use of specific steps
and/or actions may be modified without departing from the scope of the claims.

[68128]) The functions described may be implemented in hardware, software, firmware or
any combination thereof. If implemented in software, the functions may be stored as
one or more instructions on a compuier-readable medium. A storage media may be any
available media that can be accessed by a computer. By way of example, and not
Limitation, such computer-readable media can comprise RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnctic disk storage or other maguetic storage
devices, or any other medium that can be used to carry or store desired program code in
the form of instructions or data siructures and that can be accessed by a computer. sk
and disc, as used herein, include compact disc {UD), laser disc, optical disc, digital
versatile disc (BVD), floppy disk, and Blu-ray® disc where disks usually reproduce
data magnetically, while discs reproduce data optically with lasers.

(681291 Thus, certain aspects may comprise a compuler program prodoct for performing
the operations presented herein. For example, such a computer program product may
comprise a computer readable medium having instructions stored (and/or encoded)

thereon, the instructions being execwtable by one or more processors to perform the
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operations described herein. For cerfain aspects, the computer program product may
include packaging material.

[66138] Software or instructions may also be transmitied over a transmission medium.
For example, if the software is transmitted from a website, server, or other remole
source using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line
(B38L), or wireless technologies such as infrared, radio, and microwave, then the coaxial
cable, fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared,
radio, and microwave are included in the definition of transmission medium.

(88131} Further, it should be appreciaied that modules and/or other appropriate means
for performing the methods and techniques described herein can be downloaded and/or
otherwise obtained by a user terminal and/or base station as applicable. For example,
such a device can be coupled o 3 server to {acilitate the itransfer of means for
performing the methods described hercin.  Alternatively, various methods described
herein can be provided via storage means (e.g., RAM, ROM, a physical storage medium
such as a compact disc {(CD) or floppy disk, ete.}, such that a user terminal and/or base
station can obfain the various methods upon coupling or providing the siorage means (o
the device. Morcover, any other suitable technigue for providing the methods and
techniques described herein to a device can be utilized.

(66132} It is to be understood that the claims are not Emited to the precise configuration
and componenis illustrated above. Various modifications, changes and variations may
be made in the arrangement, operation and details of the methods and apparatis
described above without departing from the scope of the claims.

[68133f While the foregoing is directed to aspects of the present disclosure, other and
further aspects of the disclosure may be devised without departing from the basic scope

thereof, and the scope thereof is determined by the claims that follow.
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CLAIMS

WHAT IS CLAIMED IS:

1. A method for establishing a data connection from multiple access networks
i a carrier core network, the method comprising:

connecting to a first access point name {APN) based on a policy of a user
equipment, wherein a connection o the first APN between the user equipment
and a packet data network gateway (PDN-GW) is via a wireless local area
network (WLANY,

determining to connect 10 a second AFN via a carrier cellular network
after the user equipment selects the carrier cellular network;

detecting that the first APN is an attach APN according to the carrier
cellular network;

detecting a coullict that the connection to the first APN is required {o
stay over the WLAN based on the policy;

fransmitting an aftach request o attach to the carrier cellular network
after the detecting the contlict that the connection to the first APN is required
stay over the WLAN, wherein the attach request indicates NULL as the attach

APN;

receiving an attach response from the carrier core network, wherein the
attach response comprises an identification of an APN used during an attach io
the carrier cellular network; and

connecting o the APN identified in the attach response over the carrier
cellular network.

2. The method of Claim 1, further comprising connecting (o the second APN i
the second APN is the APN identified in the attach respouse.

3. The method of Claim 1, whereiln transmitting an attach request does not
comprise transmitiing an identification of an APN uscd during an attach to the carrier
cetlular network.

4. The method of Claim 1, wherein connecting to the first APN over the carrier
cellular petwork comprises connecting to the fisst APN over a Long Term Evolution

(LTE) network.,
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5. An apparatus for establishing a data coumection from nwliiple access
networks fo a carrier core nefwork, the apparatus comprising:

means for connecting 10 a f{irst access point name (APN) based on a
policy of a user equipment, wherein a connection to the first APN between the
user equipment and a packet data network gateway (PDN-GW) is via a wireless
focal arca network (WLAN);

means {or determining fo connect (o a second APN via a casrier cellular
network after the user equipment selects the carrier cellular network;

means {or detecting that the {irst APN is an attach APN according © the
carrter cellufar network;

means for detecting a conflict that the connection to the first APN is
required to stay over the WLAN based on the policy;

means for transmitling an attach request o attach to the carrier cellular
network after detecting the conflict that the first APN is required to stay over the

WLAN, wherein the attach request indicates NULL as the attach APN;

means for receiving an attach response from the carrier core network,
wherein the atfach response comprises an identification of an APN used during
an attach to the carrier cellular network; and

means for connecting to the APN identified in the attach response over
the carrier cellular network,

6. The apparatus of Claim 5, further comprising means {or connecting to the
second APN if the second APN is the APN identified in the attach response.

7. The apparatus of Claim 5, wherein means for ransmitiing an attach request
does not comprise means {or fransmitting an identification of an APN used during an
attach to the carrier cellular network.

8. The apparatus of Claim 5, wherein means for connecting to the first APN
over the carrier cellular network comprises means for connecting to the first APN over a
Long Term Evolution (LTE) network.

9. The apparatus of Claim 3, wherein means for connecting to a first access
point name (APN) and means {or connecting o the first APN over the carrier cellular
network comprise a pathway selector, wherein means for transmitfing comprises a
transmitter, wherein means for receiving comprises a receiver, and wherein means for

determining, raeans for detecting that the first APN 18 an attach APN, and means for
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detecting that the connection fo the first APN is required o stay over the WLAN
COMPriSe a Processor.
1. A non-transitory computer-readable medium comprising code that, when
execuied. causes an apparatus to:

connect to a first access point name (APN) based on a policy of a user
equiproent, wherein a connection 1o the first APN between the user equipment
and a packet data network gateway (PDN-GW) is via a wireless local area
network (WLAN)Y;

deternmiine to connect (o a second APN via a carrier cellular network after
the user equiprent selects the carrier cellular network;

detect that the first APN is an attach APN according to the carrier
cellular network;

deteet & conflict that the connection o the first APN is required to stay
over the WLAN based on the policy;

transinit an altach request to attach to the carrier cellular network after
the detection of the conflict that the first APN is required to siay over the

WELAN, wherein the attach request indicates NULL at the attach APN;

receive an attach response from a carrier core network, wherein the
attach response comprises an identification of ap APN used during an attach
the carrier cellular network: and

connect to the APN identified in the attach respounse over the carrier
cellular network.

11. The medium of Claimy 10, further comprising code that, when executed,
causes an apparatus to connect to the second APN if the second APN is the APN
identified in the attach response.

12. The medium of Claim 10, further comprising code that, when executed,
causes an apparatus not 1o transmit an identification of an APN used during an attach o
the carrier cellular network.

13. The medium of Claim 10, burther comprising code that, when executed,
causes an apparatus to attach to a Long Term Hvolution (LTH) network.

14. An apparatus for establishing a data connection from maultiple access

networks {o a carrier core network, the apparatus comprising:
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a pathway selector configured fo connect to g first access point name
{APN) based on a policy of a user equipment, wherein a connection to the first
APN between the user equipment and a packet data network gateway (PDN-
GW) is via a wireless local area network {WELAN)Y;

a processor configured (o;

defermine o connect (o a second APN via a carrier cellular
network after the user equipment selects the carrier cellular network;

detect that the first APN is an attach APN according to the carrier
cellular network: and

detect a conflict that the connection to the first AFN is required 1o
stay over the WLAN based on the policy;

a transmitier configured to transmif an aftach request to atfach to the
carrier ccllular network after the processor detects the conflict that the
connection fo the first APN i3 required 1o stay over the WLAN, wherein the
attach request indicates NULL as the attach APN; and

a receiver configured fo receive an attach response from the carrier core
network, wherein the attach response comprises an identification of an APN
used during an attach to the carrier cellular network, wherein the pathway
selector is further configured to connect to the APN identified in the attach
response over the carrier celiular network,

15. The apparams of Claim 14, wherein the pathway selector is configured to
connect to the second APN if the second APN is the APN identified in the attach
response.

16. The apparatus of Claim 14, wherein the attach request does not comprise an
identification of an APN used during an attach to the carrier cellular network.

17. The apparatus of Claim 14, wherein the pathway selecior is further
configured to attach to a Long Term Evolution (L TE) network using the first APN.

18. A method for establishing a data connection from multiple access networks
0 a carrier core network, the method comprising:

connecting to a first access point name (APN) based on a policy of a user
cquipment, wherein a connection o the first APN between the user equipment
and a packet data network gateway (PBN-GW) is via a wireless focal area

network (WLAN);
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determining o connect fo a second APN over a carrier cclular network;

detecting that the first APN is an attach APN according (o the carrier
cellular network;

detecting a conflict that the connection to the {irst APN is required to
stay over the WLAN based on the policy;

transmitting an aftach request to attach to the carrier cellular network
after the detecting the contlict that the connecton to the first APN is required fo
stay over the WLAN, wherein the attach request comprises an indication that the
second APN is the attach APN; and

atiaching to the carvier cellular network using the second APN.

i9. The method of Claim 18, wherein a connection to the second APN is
between the user equipment and a second PDN-GW and via the carrier cellular network

20, The method of Claim 18, wherein transmifting an atfach request to the carrier
cellofar network comprises transmitiing the attach request 1o a serving gateway of the
carrier cellular network.

21. The method of Claim 18, wherein aitaching to the carrier cellular network
using the second APN compriscs atfaching to a Long Term Evolution (LTE) network
using the second APN.

22. An apparatus for establishing a data connection from multiple access
networks to a carrier core network, the apparatus comprising:

means for connecting to a first access point name (APN) based on a
policy of a user equipment, wherein a connection to the first APN between the
user equipment and a packet data network gateway (PDN-GW) is via a wireless
focal arca network (WLANY,

means for determining to connect (o a second APN over a carrier cellular
network;

means for detecting that the {irst APN is an attach APN according to the
carricr cellular network;

means for detecting a conflict that the connection o the first AFPN ig
required to siay over the WLAN based on the policy;

means for ransmitting an attach request (o attach to the carrier cellular

network after detecting the contlict that the counection fo the first APN is
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required to stay over the WLAN, wherein the atfach request comprises an
indication that the second APN is the attach APN: and

means for attaching to the carrier celiular network using the second APN.
23. The apparatus of Claim 22, wherein a connection to the second APN is

between the user equipment and a second PDN-GW and via the carrier cellular network.

to the carrier cellular petwork comprises means for ransmitting the attach request to a
serving gateway of the carrier cellular network.

25. The apparatus of Claim 22, wherein means {or attaching 1o the carvier
cellubar network using the second APN comprises means for attaching (o a Long Term
Fvolution (.TE) network using the second APN.

26. The apparatus of Claim 22, wherein means for connecting and the means for
attaching comprise a pathway sclector, wherein means for ransmiitfing compriscs a
iransmitier, wherein means for determining, means for detecting that the first APN is an
attach APN, and the means for detecting that the connection to the first APN is required
o stay over the WLAN based on the policy comprise a processor.

27. A non-transitory computer-readable medium comprising code that, when
executed, causes an apparatus (o

connect to a first access point name (APN} based on a policy of a user
equipment, wherein a connection to the first APN between the user equipment
and a packet data network gateway (PDN-GW) s via a wircless local area
network (WLAN);

determine fo connect to a second APN over a carrier cellular network;

detect that the first APN is an attach APN according to the carrier
cellular setwork;

detect a conflict that the connection 1o the first APN is vequired o stay
over the WLAN based on the policy;

fransmit an atiach request to attach to the carrier cellular network after
the detection of the conflict that the connection to the first APN is reguired to
stay over the WLAN, wherein the attach request comprises an indication that the
second APN is the attach APN; and

attach to the camrier cellular network using the second APN,
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28. The medium of Claim 27, whercin a connection to the second APN is
between the user equipment and a second PDN-GW via the carricr network,

29. The medium of Claim 27, further comprising code that, when executed,
causes an apparatus to fransmit the attach request to a serving gateway of the carrier
ceflular network.

30. The medium of Claim 27, further comprising code that, when executed,
causes an apparatus to attach to 3 Long Term Evolution (LTE) network using the second
APN.

31. An apparaius for cstablishing a data counnection from nuliiple access
networks to a carrier core network, the apparatus comprising:

a pathway selector configured to conpect to a first access point name
(APN} based on a policy of a user equipment, wherein a connection to the first
APN between the user egquipment and a packet data network gateway (PDN-
GW) 18 via a wireless local area network (WLAN);

a processor configured o

determine to connect o a second APN over a carrvier cellular
network;

detect that the first APN is an attach APN according to the carrier
cellular network; and

detect a contlict that the connection to the first APN is required o
stay over the WLAN based on the policy;

a transmitter configured (o transmit an attach request to attach (o a carrier
cellular network after the processor detects the conflict that the connection to the
first APN is required to stay over the WLAN, wherein the pathway selector is
further counfigured (o attach 1o the carrier cellular network using the sccond
APN.

32. The apparatus of Claim 31, wherein a connection to the second APN is
between the user equipment and a second PDN-GW via the carrier cellular network.

33. The apparatus of Claim 31, wherein the transmitter is {urther configured (o
transmit the attach request to a serving gateway of the carrier cellular network.

34. The apparatus of Claim 31, wherein the pathway selector is further

configured to attach to a Long Term Evolution (L.TH) network using the second APN.
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