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BACKGROUND
Field

[0062] This disclosure relates generally to the field of wireless communications and
more specifically to the systems and methods for providing multiple connections in a

mobile Internet Protocol (IP) network.

Background

{6003] Wireless communication systems are widely deployed to provide various types
of communication content such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple mobile
devices by sharing the available system resources (e.g., bandwidth and transmit power).
Examples of such multiple-access systems 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, 3GPP Long Term Evolution (LTE) systems, and the like.

[0004] Most current wireless communication system support Internet Protocol (IP)
based packet-switched networking for data and voice communications and, in particular,
two most commonly used versions of the protocol, namely IPv4 and IPv6. Both
versions of the protocol provide mobility support and allow mobile devices to remain
reachable while moving between various wireless networks, In general, mobile IP

allows a mobile device to move from one network to another without changing the
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SUMMARY
[0007] The following presents a simplified summary of one or more aspects in order to

provide a basic understanding of such aspects. This summary is not an extensive
overview of all contemplated aspects, and is intended to neither identify key or critical

elements of all aspects nor delineate the scope of any or all aspects. Iis sole purpose is
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[6009] To the accomplishment of the foregoing and related ends, the one or more
aspects comprise the features hereinafter fully described and particularly pointed out in
the claims. The following description and the annexed drawings set forth in detail
certain illustrative features of the one or more aspects. These features are indicative,
however, of but a few of the various ways in which the principles of various aspects
may be employed, and this description is intended to include all such aspects and their

equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The disclosed aspects will hereinafter be described in conjunction with the
appended drawings, provided to illustrate and not to limit the disclosed aspects, wherein

like designations denote like elements, and in which:

[0011] Fig. 1 is an illustration of a wireless communication system in accordance with

various aspects set forth herein.

[6012] Fig. 2 is an illustration an example methodology for multiplexing of

simultaneous multiple HA/LMA connections in & wireless communication system.

[0013] Fig. 3 is an illustration another example methodology for multiplexing of

simultancous multiple HA/LMA connections in a wireless communication system.

[0014] Fig. 4 is an illustration of an example methodology for multiple IP address

assignment in a wireless communication system.
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[0019] Fig. 9 is an illustration of an exampie system for multiplexing of simultaneous

multiple HA/LMA connections.

[0020] Fig. 10 is an illustration of an example mobile device operable to create and

support simultaneous multiple HA/LMA connections.

DETAILED DESCRIPTION

[0021}] Various aspects are now described with reference to the drawings. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be

evident, however, that such aspect(s) may be practiced without these specific details.

b2 N 7Y EERN 1Y

[0022] As used in this application, the terms “component,” “module,” “system” and the
like are intended to include a computer-related entity, such as but not limited to
hardware, firmware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process
running on a processor, a processor, an object, an executable, a thread of cxccution, a
program, and/or a computer. By way of illustration, both an application running on a
computing device and the computing device can be a component. One or more
components can reside within a process and/or thread of execution and a component
may be localized on one computer and/or distributed between two or more computers.
In addition, these components can execute from various computer readable media
having various data structures stored thereon. The components may communicate by
way of local and/or remote processes such as in accordance with a signal having onc or
more data packets, such as data from one component interacting with another
component in a local system, distributed system, and/or across a network such as the

Internet with other systems by way of the signal.
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[0019]Fig. 9 is an illustration of an exanple system for nultiplexing

of simultaneous nultiple HA LMA connections. [0020]Fig. 10 is an
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support si mul tanaous id3Ulat hetie dAéd MR acORNERL] H8=Rtem, subscriber unit, subscriber
station, mobile station, mobile, remote station, remote terminal, access terminal, user
terminal, terminal, wireless communication device, user agent, user device, or user
equipment (UE). A mobile device can be a cellular telephone, a cordless telephone, a
Session Initiation Protocol (SIP) phone, a personal digital assistant (PDA), a handheld
device having wireless connection capability, a laptop computer, or other processing

device connected to a wireless modem.

[0024] Moreover, various aspects or features described herein can be implemented as a
method, apparatus, or article of manufacture using standard programming and/or
engineering techniques. The term "article of manufacture” as used herein is intended to
encompass a computer program accessible from any computer-readable device, carrier,
or media. For example, computer-readable media can include but are not limited to
magnetic storage devices (e.g., hard disk, floppy disk, magnetic strips, etc.), optical
disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.), smart cards, and flash
memory devices {e.g., EPROM, card, stick, key drive, etc.). Additionally, various
storage media described herein can represent one or more devices and/or other machine-
readable media for storing information, The term “machine-readable medium™ can
include, without being limited to, wireless channels and various other media capable of

storing, containing, and/or carrying instruction(s) and/or data.

[0025] The techniques described herein may be wused for various wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network™ are often used interchangeably. A
CDMA systern may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and
other variants of CDMA. Further, ¢cdma2000 covers IS-2000, 18-95 and IS-356
standards. A TDMA system may implement a radio technology such as Global System
for Mobile Communicaticns (GSM). An OFDMA system may implement 2 radio
technology such as Evolved UTRA (E-UTRA), Ulira Mobile Broadband (UMB), IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM , etc. UTRA and
E-UTRA are part of Universal Mobile Telecommunication System (UMTS). 3GPP
Long Term Evolution (LTE) is a release of UMTS that uses E-UTRA, which employs
OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS,
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[0028] More specifically, foreign RAN 102 provides wireless connectivity to mobile

(‘D

device 115 for accessing services provided by the HAS/LMAs in the home networks
101. RAN controller 110 is network equipment providing data connectivity between
mobile devices 115 and the PDSN gateway 120. The main functions of the RAN

controller 110 include cstablishment, maintenance, and termination of radio channels;
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130, as defined in Mbile |IPv6 base specification RFC 3775, is the
would indicate its HoA chosen from the assigned home network prefixes, so that access

gateway 120, which acts as a proxy agent in Proxy Mobile IPv6 domain, would know
exactly which HA/LMA 130 the given connection should be directed to. However,
when HA/LMA 130A and HA/LMA 130B assign home network prefixes from the same
address space, mobile device 115 selects its home addresses from the home network
prefix space associated both with HA/LMA 130A and HA/LMA 130B. In this case,
when the data comes from mobile device 115, access gateway 120 does not know
whether to direct this data traffic to HA/LMA 130A or to HA/LMA 130B.
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for a 4-bit long identifier, the nobile device my select a value in
the range of 1-16. For 10 a 5-bit identifier, the range is from
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RTCVAC | ayer. 0038%I n gt eBl' 3?0, RAI}\lI contr ol Ifle_r 110 creat es at Ieaﬁt
one bearer corfedt 1B C8. 4GP CUIOMA M4veciTRaTe GRYICHEHS, Wissnd fafa ca
anchor i dent i fapplicatibrahay Bvassder @t efdeqdrehetthe reservation |label. In

ot her words, no two reservations with different IP nobility anchor
i dentifiet®3May sharger A, swbide Ad@eAlS knd RN 1IDhet & b RLFt Bovf &ceach TP
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(PCF) and access gateway I nterface carries user
bet ween t he PGHengifier mheshasdesemngRidwyy, fI3Exafig@3DThe RoStremi@Bts reobinl e

device 115 mayysiaRabndQikiErdGE RES AL GWeYe 145, VOidd e RAN controller 110

has accepted the mobile node’s QoS request, and from this point onward, it is the RAN
controller 110 that will control the configuration, activation, and association of the QoS

flows at the RLP layer, and eventually at the RTCMAC layer.

[0038] I step 350, RAN controller 110 creates at least one bearer connection (e.g.,
Al0/All connection) per IP mobility anchor identifier that is associated with the
reservation label. In other words, no two reservations with different [P mobility anchor
identifiers may share the same A10/A1l flow. The All interface carries signaling
information between the Packet Control Function (PCF) and access gateway 130. The

A0 interface carries user traffic between the PCF and the access gateway 130.

[0039] In step 360, mobile device 115 may signal to the access gateway 120 with
instructions to associate the reservation label to the appropriate HA/LMA 130.
Reservation labels arc exchanged to identify which HA/LMA and which IP flow the
packets correspond to. For example, mobile device 115 may specify the ID/Name of
the HA/LMA device, such as “service.domain-name”. When PDN-gateway acts as the
LMA, the mobile devices may specify the Access Point Name {(APN) of the PDN-
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step 390. |n SE¥HETJYBROGHIIIEER Y iRy Wé%é@ﬁﬁ@%ﬂﬁréﬁwbﬁ%ecwe

recei ved kets to the ate annel ba ed an the asso tion
o e s ptfder v t B s QD ROPR 4SS 1B AR PERER aftby e aneRaeh S nas
t he packets anﬂcﬁmdasmdmm IGTr Gnugh RA® ‘édjllﬂ'ﬁﬂidr 110, theh! firdpRikkdstah the
anchor, eithe !;@élSOB

Tt L pl et ng. OPPEPTAN YAREBSHHET (3 SPLr A S L YR E RS A 9P- i
network is accofplang 368, {h@&éa:]ssl gaiem@ aspetit re@ive® yadkpk ao i hodalriagy

13571 ' proxy. ROBTPRTE Qo ByhEe RO o e PR aitat e i B b &eass:

assi gnment i s egeperadsl tye peiito pmiesindsehon ﬁlrdingbltlieetuniei/tocthe IPlobility tahelfoes
2 o0 cat | AaeRRAA i) LSRN 438 ag, dgserlhed hidlaa ¥

300 above. In one aspect may u

Poi nt - t o- Poi ntsm(lmﬁtjoupmmltlple@iA/LMAoiomammw{oweranﬁP geiwenltis fecampliskedl MA
130. In another aspect, instead of using PPP, nobile device may use
DHCP over [0842i | i ar Bl gre gpedi arhexPDSK mytivdviegy, is pOOYS] for epsigding Multipterlwmes

PPP-based i npl giRatad nRilffievidli135 TBIHQnothiB 18 HARP4 Anaid. Mehis process of IP
address assignment is generally performed before mobile device 115 initiates a
communication session with the HA/LMA 130 as described in diagram 300 above. In
one aspect, mobile device 115 may utilize Point-to-Point (PPP) protocol to obtain HoA
assignment from HA/LMA 130. In another aspect, instead of using PPP, mobile device

may use DHCP over auxiliary flow with PDSN gateway.

[0043] Fig. 4 illustrates PPP-based implementation of this method. In step 405, the
mobile device executes PPP Link Control Protocol (LCP) in order to establish
communications over a point-to-point link and to configure and test the data link with
access gateway 130, After the link has been established, the mobile device and access
gateway may be authenticated, in step 410. In steps 415 and 420, access gateway
executes Authentication, Authorization and Accounting (AAA) services for the mobile
device. In steps 425 and 430, mobile device and PDSN gateway exchange PPP Internet
Protocol Control Protocol (IPCP) or any network control protocol request and response

messages. At step 435, the mobile device sends to the PDSN gateway a name of the
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of the PDN-co b Q0 1ot on =t s Jhe
PDN- cont ext -t%gé{cto%%g%é F‘%ﬁb ﬁ\“%@‘%"f PedF ?‘Egg’?fc‘gtb{é. h %@%)%%Frep e,
reservation | adekifiereiffi nss depictsé pmined fopr its ofittie FPN-PtexrI@sB0vertyiboret
| abel may be siphin s £i@medobver f&h?ﬂifs%%%l@-@@??«é I%Z\ﬁl(:i‘ 8’? g% g&gﬁgﬁ

channel setup and RSVP si %nal i ng between the no
gat eway. AccesPNyapndsxtyre 30 udes Diheonigpplepe ¢alirbedPyss IH0, PHEIPVO, ete. In

PDN- cont ext - ] Quaneh g ei8Satloh 14kt 1@m5ih§to%q_?]5NI19uflmp-iié].s TRS reldMation label
reservation label to map the PDN-context wth IP-iflowID. The usa%ltla3
he

of nmultiple PONObR 8tk wed fesraitinierfagenmirmoeey) sich Raprtio chaand saive pnd R

RAN 110 and t QidnhihoMeRrebh BWmobik Sevitk bAVSDEY exi b /A LQS 8185:508h Alek AR
of PDN-contexts with the IP flows for the same IXDN I n ot hér words,

I P flow does riBPerfgehits o) heddPNoempiexgH? esd mpighesHewithy dgrpperdpur bitg of Hies

manner, mul ti pbRrEERN SN dShPH cbilték: Sare-RENID OTheasR o WRBipRIPDN-
| P-address may be created, ther e,b% further inpraovi ng system resource

al | ocati on and®BE¥F (e stme PLM) 18 et drepsprentso e Ris L5 &g tg the RLP-flow.
met hodol ogy f orhisglotv Mexibip/ 1 s hhbERi0h 8K PDNQOnBx RN the IP flows for the same

PDN. In other words, IP flow does not identify the PDN-context in the identifier. In
this manner, multiple PDN-contexts with the same PDN for each type of IP-address

may be created, thereby further improving system resource allocation and utilization.



Wi rel ess communi cation system In step 505, nobile application
requests an | Pv4 address for LMA1l/ PDNl. In step 510, nobile device
generates gyEbiospagext. PDNContext = (PDN-Type | PDN_I Brq QY HsiRY
be a 4 bit unique ID that nobile picks randonly for each LM&?M y
PDN- Type is set to | Pv4-Type, since in this case the application has
requested an | Pv4 address. In step 515, the generated PDN- Context is
associated with PDNL for |Pv4 address US]I ng a network control
protocol such as | PCP or Vendor-Specific Network Control Protocol
(VSNCP) . [M48t ep 5¥@, Sadludrniys gametiedploss s stfingdithg RiP¥eentext dort h8DSN
LMAL. In step @i %Qllﬁhlhﬁcg%}f'sgﬁeﬂefhegt% 855, bR el }Sﬁ‘éa'n&{‘ AR aPased

on this I Pv4 connection. For exanple, one aspe eser ation
| abel = ( PDN_|¥diessHPioMABE PN pinsteDS |05 mebile degice a@epwml\é@m@ét dPMat

step 510 for tdgsPS Ifﬂl‘@‘l‘%peq @W%OWQD iy B@@H bP wqué:[mw't Ianﬁ@Mclge

a 4 bit unique ID that nobile dévice _[BIC s random %[ for each flow
step 530, nobi!PEloHEK fo saciekMARPN, FESSTTRCONsetvip iTR¥H-Tpe) tfadn tiiecase the

foll owi ng par &fisn 11M§cﬁésvaftdnqpvd ahrks. QR 9fthd gen@ﬂafémmﬁééﬂexk 1)
step 535, RAN 110 sets u All bearer connection based on the

flow In step B¥giatc peth @Nﬂ fﬁ¥ Brdadgress asiape nefivad qopieo! pedeselspeh ah &

| abel that is @%@5&%@&&@&&%&2@0&@1 BroRa@KOENER]. t BretdoS0, dcaes§ eﬁamy
545, anot her ap ication requests an_| Pv6 address fromthe S

(PDN-1). I n stpsongineppfets B helilerl. (o stehé2Ss grbileiorics eeneraies a.lgsefvaﬂon
sel ected at stigpl b&ed o M@Qoﬁlﬁctﬁdﬁt Félcbxhlﬁﬁﬂ@ hYRe asp%étnﬁ%eﬁfﬁﬂin' 1§E§961] |=0n

Ctep 250 i o as bt B BSipe. LRV oot SRR oo e SR Th QS
VSNCP pr ocedurfwslcorr&h&@iaing 6 thagDl pﬂa&ﬂd nlmyrbd aAGiteRdas B hst Iﬁﬁﬁlé Qéd?&d

to add | Pv6 address to t nnel .S .,al.ready set a
525). Al ter nati/&r{pdonly fo t? hff@ﬁﬁﬁﬁeﬁ? SERIA |mql?ﬂ§,d?3'é°e§e*f Up RS %e"hwh
100471Fi g. 8 shdidks adr PNANPE pardhEtaseSSreaMTABECALS PR fikyaldemMcB0 0 sidpe

I k. ransni 1 08P BEO 1SS PEA 8! bEE ot R PG BB | B Heviie

850 for sake afe BEEDI mgt:::ddrb\a&mﬁﬂtes iht 1&:531'vﬁ16b11b1€bea[ﬁm @Cd‘:leettadattslfa@tﬂsmstaem

800 can i ncl ude n orvva tt
and/ or nore tH: ankngﬁge’@% a 558\% anm\/\ﬂealpgll’cﬁ l%{ldﬁﬂ'fels%ﬁﬁl ‘k?aaggless rom the
st ations/transsANE &P (amﬁtt)r Imodyi 356, #IeN | [Des set anthd eanseHy - Hmtlmalls katected
simlar or diff X statlon

Cransi ters dLoeEa ERRTHE AT € ARRSe Sk ARLLRI Rhlelen BN ygatdress,
it is to be appsepbst dd gemateda%lslﬂ,»@ntaxtlaoﬂ#ﬁ 5ﬁ0mmsdod1atenihmthrmsm>DNerfm
810 and/ ki Tot P 8RR RN e! 18 B SEETR ubdalcl il BT,
comruni cati on netfem’@dbetadééh% adﬂdﬁSﬁ G048] R4 lhmgel Iﬂ;atafslahnddﬁzcmw\grﬂepl paASh
transmtter 81191te ¥a'E1@JIy laft m(a@ﬂegd%?ﬁn@el PR ffm? streans Is

provi ded froma data 'source to a trans data processor
814. Accof@ijg t0 #} XA & e%ﬁ)h: Qﬁ‘élé’ss%ﬁﬁ%ﬁﬁb&%ﬂ sP&erh 5a0s étﬁgfess
over a respective antenna. TX data processor 814 formats, &

i nterl eaves tHeMopgRatios sysern 889 demsts preshage eiptica/fpraerd linkl f&’iﬂsmkﬁdf fh]@ 111 a

scheme sel ect agib @écedshRtwolabil cib WRBIR @1&10@@90’?(9%&1&%@'%@\19}& Bowdv8049] thhe
coded data for each data streamcan be nmultiplexed with pilot data

usi ng ort hogorPsl 2PPieaigid May syitam SObsrnningdcpnekithiy qormRg) sittvafivgidelink

Addi tionally qranah;&@r %%Veﬁl_‘dﬁe the mnbosno@yerrb@v&ecme%f&%ﬁ&éﬁa%age
di vi si on rrultlple time division rrultlgexe or code

di vi si on mul t iS¢ %“Z‘lfﬂf@ﬁm andfgranqbile devicgnean be gubts Wélwswlaaouéﬁf&w ¥y

pattern that l@gmﬁﬁl@(@@@wﬂmnﬂfblﬁm’d n@mnraﬂaﬂﬂ@g 88M dn ABbiRCIHTE B5@ UeddRRY €
channel onse. The nul tipl exed pil ot and

device 850 to e tlﬁag
coded data for® ng qﬂé""st‘ﬁsetﬁrli’f"& eoted B s stagon/ orvprd h%‘i/%é‘l“mef 810
mapped) based aatvoAmpBild de@idh 850 saMCHMpRly (AN syE&HE MBig( B. @d/or RbMadsYFigs. 2-7)

described herein to facilitate wireless communication there between.



[0051] Each transmitter 822 receives and processes a respective synbol
streamto provide one or nore anal og signals, and further conditions

(e.g., anplwbi@ssadeed ters, and upconverts) the anal og SIP%@RJS%O?//IQ 79
provi de a nodul ated signal suitable for transm ssion over the T\/E)

channel . Further, NT nodulated signals fromtransmtters 822a through
822t are transmitted from NT antennas 824a t hrough 824t

respectively. [0052] At mobile device 850l the transm tted nodul at ed
signals are received by NR antennas 852a through 852r and the

recei ved $10%fal fr dimbesctrtianfostisrd Ligk zrapssitar GV P.oeedifia dotan for espebi efedata

receiver ( RCV@treﬁﬁs‘Lﬁ ﬂrml@édgﬂ?mﬁézlifata EARD 21868 'avcﬁlﬁsrﬁiﬁgr)@)om éfogég&ir 814.

(e.g., filters, anplifies, and downconverts) a respective Signa
digitizes the SEAUMEtHEIREPIraFh daistipgn W’d\?lﬂé@sn‘swgsﬂ respaelive anteiiner

processes the W@Rxgl%c&%rﬁiﬂﬁrﬂﬁb @0&9ragl@fﬁ?é?ﬁg)epgle'nﬁﬁﬁ%bt\c’t@geanﬁ}ﬁgéﬁ%n 4
stream 100531An data processor 860 can receive and process the NR

recei ved sym&artﬁbb%@gﬁ?ﬁwRﬁclteécf@ltl}férdém g5ame pieyide podgd éfé?t i cul ar
recei ver processi n%B q%e to provide NT "detected"

st r eans. data p 88 @gh IR NEAm B de ngrtinieed I‘Vé%\Pé‘Ot dagrgusing
decode each dedreismdl ﬁycﬁiéﬁﬂy givlsRannti@ple 6o\ OFDMY eedih@hidd C ﬁdﬁ&l@nz«fll@r or

compl omont ar y TETEREL: BB FBF AGEPD o0 NEF Y LB b R st DN, ditca

processor 814 dtisibasmltpleatd AWM LesdE divididn mtBpRREd (C@M)B1the pilot data is
typically a known data pattern that is processed in a known manner and can be used at
mobile device 850 to estimate channel response. The multiplexed pilot and coded data
for each data stream can be modulated (e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions

performed or provided by processor 830.

[0050] The modulation symbols for the data streams can be provided to a TX MIMO
processor 820, which can further process the modulation symbols (e.g., for OFDM).
TX MIMO processor 820 then provides NT modulation symbol streams to NT
transmitters (TMTR) 822a through 822t. In various embodiments, TX MIMO processor
820 applies beamforming weights to the symbols of the data streams and to the antenna

from which the symbol is being transmitted.

[0051] Each transmitter 822 receives and processes a respective symbol stream to
provide one or more analog signals, and further conditions (e.g., amplifics, filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission
over the MIMO channel. Further, NT modulated signals from transmitters 822a through

822t are transmitted from NT antennas 824a through 824, respectively.

[0052] At mobile device 850, the transmitted modulated signals are received by NR
antennas 852a through 852r and the received signal from each antenna 852 is provided
to a respective receiver (RCVR) 854a through 854r. Each receiver 854 conditions (e.g.,

filters, amplifies, and downconverts) a respective signal, digitizes the conditioned signal



[ 00541A processor 870 can periodically determ ne which precoding
matrix to utilize as discussed above. Further, processor 870 can

forml ate gyd @) 8HiHesd | Nk message conprising a matrix i ngdexyRY0sHL62
and a rank value portion. [0055] The reverse |ink nessage can conprise

various types of information regarding the conmmunication |ink and/or
the received data stream The reverse |link nessage can be processed
by a TX data processor 838, which also receives traffic data for a
nunber of data streans froma data source 836, nodul ated by a

modul at or 880, dvddet sapwmies ¢ furtheysprpact ey shegganples Hp augess 4prrespengding
transmtted baq:égelp,gyalg?&gb]g&&% on/forward link transmtter 810. NOVAt
base station/forward nk transmtter 810, the nodul ated signals from

mobi | e deppeg 850 AARDQak§HRLMEAAANERNRANI §odbessGRNSIRL IQHRE sh¥ibol
receivers 822, denodul ated by a denodul at or 84 and processed by a

RX data procesSErmsgion NG fssaitercsdiated e apastisular el SEUEBINE 1HhYRIT Ced

by nobile devigei®SAT Fdtiber syrr%D@@éiﬁ'@r I@ﬁ%a@@ﬁm@é’s&ﬁ%@ &H%emodulate
extracted nessage to eterm ne qoreCOIHQ matri x to use

det er mi ni ng t H&® %%W%dﬁ@dwcgﬁﬁem mpgl SITEAN, 0 TEERYRTERG ‘é%fg‘éidat‘%g’F then
the case 01;] a dafar #asd, | THRKprbéeadhSbi H@{) dﬁé—@mc@s’iopm@ﬁ%&r&ﬂ%n@ntb@st@ that
station, these not be present sjince data js onl

br oadcast ed oWéEXrFﬁgnﬁbnﬁg @m{f@ nRIOC%ﬁ)@53;?§pﬁr5kéf§%éifl‘§ BUSEFssen go g7 8t @éﬁ"?
direct (e.g., sesioi/fodkard tinlofidhsnaee3iomanage, etc.) operation at base
station/forward link transmtter 810 and nobil e device 850,

respecti vyl Respeégirboesopiioces ﬁ@i’oﬂicﬂB&ic&:ﬂdinS ¥ict @mcmgaﬁz&ﬁ;cioattie‘d: as

with menory 83g .an nd, 872 thg.t store Rrogr 0cessors

P
550 and o ousolie Bt "Rk bRl WA NERERAR S MG el oERRRR

i mpul se r esporsmpestd amites ifley pdriie anpb rank vandpaldawn! | nk, respectively.
16 [00581It is to be understood that the enbodi nents described herein
can be i nﬁlp@ﬁ}e nt ed The reverse link message can comprise various types of information regarding

the communication link and/or the received data strcam. The reverse link message can
be processed by a TX data processor 838, which also receives traffic data for & number
of data streams from a data source 836, modulated by a modulator 880, conditioned by
transmitters 854a through 854r, and transmitted back to base station/forward link

transmitter 810.

[0056] At base station/forward link transmitter 810, the modulated signals from mobile
device 850 can be received by antennas 824, conditioned by receivers 822, demodulated
by a demodulator 840, and processed by a RX data processor 842 to extract the reverse
link message transmitted by mobile device 850. Further, processor 830 can process the
extracted message to determine which precoding matrix to use for determining the
beamforming weights. It is to be appreciated that in the case of a forward link
transmitter 8§10, as opposed to a base station, these RX components may not be present

since data is only broadcasted over the forward link.

[0057] Processors 830 and 870 can direct (e.g., control, coordinate, manage, etc.)
operation at base station/forward link transmitter 810 and mobile device 850,
respectively. Respective processors 830 and 870 can be associated with memory 832
and 872 that store program codes and data, Processors 830 and 870 can also perform
computations to derive frequency and impulse response estimates for the uplink and

downlink, respectively.



in hardware, software, firmware, m ddl eware, m crocode, or any

conbi nation thereof For a hardware inplenentation, the processing
units can Rephgpheagnted within one or nore applicati onpgp@Qidod/fizor2
integrated circuits (ASICs), digital signal processors (DSPs),

di gital signal processing devices (DSPDs), progranmable |ogic devices
(PLDs), field programmbl e gate arrays (EPGAs), processors,
controllers, mcro-controllers, mcroprocessors, other electronic

uni ts desi gned to performthe functions described herein, or a

conbi nat i BASH her eoft.is tdosuiEwned thehthe enbrsinenisriercriedherawntan e irepemented

software, firnmanQwaidl Gekawarifn e, an@JEMQ%wIBEdHQr@rQn? Qgﬁbxﬁz[tloﬁ%je?eof

segnents, they can be stored in a machi ne-readable nedi um such as a
st orage conporféhe hardwargdepleagyiaien. thaproreeprewd eangdbegmplemgiteeithin one or

function, a subge @ﬂﬂ@mml@pmmmg{m@cmﬁ (@Caﬁdzﬁﬂh%%ﬁﬁl'pﬂ%ebs@u §'PL')9
a software packa a_class, or any conbi nation instructi ons dat a

structures, ord ‘%f%béfg%hp%%?ﬁ‘é&éﬁ‘ﬁ"ses (]AS%%eP‘%@’ﬁ@ﬁttlc dogis dsEiceoRhDal feld

anot her code SeeEmRRhaly té"aeﬁﬂy\@r(?PGhﬁ)CUbl%céé’ébrsoa(@cﬁﬂuﬂgex@nﬁlé% controllers,
receivi ng i nformati on, ata argunents, araneters

contents. |nf dP‘ﬁ‘é‘P‘iOS‘?"PSOT%erﬁ]W?‘FP@m‘bB?Iﬁ igped *Od%f“é'f&lm éliecf“n%@ﬁs [Jescribed
passed, fonvar@esh, ofd cdb@atsh héresk, usi ng any suitabl e nmeans including
menory sharing, nmessage passing, token passing, network transm ssion,
etc. 1006Q@pfgr a SWHelt\lﬂfe&rﬂbﬁﬂhhﬁﬂf@ﬁie&fnbEﬂmﬁé&ﬁ doe@hB] Gussrd asadwador
herein can be | nt ed WI&E ﬁ Eli)oce%{r es, fltlmcth%g'li,
ond 50 on) ¢ ndb R PoRhE ERECI HERT e Fivisah oR Pt = et Rorn e
codes can be sthalied sua:h axmmmrygmntpSneandAeme@wgﬁdmtryn parpm@am@ﬁcs:eduﬁ)a
menory unit Caiﬂnc%o et J Wf?uoce sor or e%({? rnal

t he processor, 8'1‘1 p&§§én |at pé’ﬁlﬁmbél ‘OB i TRPREVS ¢ B EEI’ é‘dsc’fﬂtga’fehe
processor via makage)ua cheams aag dosibleaonnof imstrimd oy tdata[@zﬁlaﬂlﬂeiumnpmgramo
Fig. 9, |IIustr ystem 900, for It| Xi n mJ

si nul t aneous ﬁ%&s %8?{%&5 TEhs g%/s%ug Poéléeh PEs) %nelem Of ﬁ hgrdyare
nmobi | e devi ce.cirdgt %ammmcifosgesmﬁmg POOmitivo) dadesgﬁmmm; poaadterk oo aksory
that can repr .PNS . { y 0cessor 0,

conbi nati on tﬁcz)rgtgﬁot? P@&Eﬁ% iarg%rgg%% a%ytgt%é%%@%& ' :ﬁ\aﬁ}c Uges d affo ‘gécgega '
groupi ng 902 dfanghided wsingahy sunie mews sncludalg rieawny shtuditee messhgeippdseng takpn
mul tiple si wl@%g&?@wglﬁ%&swl ections. Logical grouping 902 can

i ncl ude nmeans or creating and assign a unique |IP nmobility anchor
identifi ek/bgd? eaChFWdLWdPe ‘Mﬂbigxlﬂeﬁtm%n mﬂg hRnHQl Cnfe 33@@& Shebebh §8% b be
connect . reover, m&l cal grouping can inclu means
negotiating wiifRlemeraiwith maulcs G, pr@cqjmes F&mupns@\mf) s¢ on) deiaierom the
mobi ity anchogndid@Nidséritel herkfie ﬁl%’\&oﬁ@'alre%@esraﬂ be %Fmé&piurrﬁéﬂﬁftuhffseand
bearer connections (e.g., AL0/Al 1 connections) to a gateway to
support the negeutedt @TACESSPIE o A PPIBRRY BB P edp epentedyithin derspcgssor or

| ogi cal groupiagnAP2 8RMrbdGLAR WEANSsOQ8ah Ae c%hﬂﬁﬁichmlyac&lﬁlg&l%&het 0
PDSN gateway to associate each negotiated IP flow with an I P tunnel

to a particul dFOuERey Yinpion meanf ¢ is fyyindafhe gitoupi ng 902 can incl ude
means 909 for trangmtting kets thraugh the n d IP flow and
associ at eff® ?Ollb tunnil“”ll“@ fohgpgapgprhbﬁnf“ﬁ‘ﬂ &% HaPTTR! 9$&eft t&i“‘é‘l@eﬂ‘fﬂnmc

t hrough each m&gﬂfahaﬁxeﬂAlsBMAsmMuadh&od@elSMemd)ﬂ malles&&dwb.yn PR galRYAaY
into the appr @rlate P tunnel s. ba%ied on. t é%offl ation of the IP

flow with the ‘Spati e dysi R agdss: uBriantly bl° AnfBolPEsH itHeritRte
a nmenory 910 tlhﬁlerrfeﬁé(aby‘lspmmsidf,ts@ftwmél&rf:ﬁmblﬁ}xﬁﬁtlieteﬂg(efgum'@mivﬁlﬁ}s System

i at ed t .
S e o 0SB 5Pl SEBRT S PP 28RBS S0 e
el ectrical conmdm;ﬁmtssmﬂt@maougﬁa,sﬁm endecHions. cangmllmupwgtsimrbaﬁermme
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HA/LMA to which the mobile device wants to connect. Morcover, logical grouping



si mul t aneous nultiple HA/LMA connections in accordance with

met hodol ogi es di scl osed herein. Mbile device 1000 includes a
processor 3 hobefzagar ryi ng out processing functions assggiddessbih
one or nore of conponents and functions described herein. Processor
1010 can include a single or nultiple set of processors or nulti-core
processors. Mobile device 1000 furt her igcludes a menory 1020 coupl ed
to processor 1010, such as for storing I'dcal versions of applications
bei ng executed by processor 1010. Menory 1020 can include any type of
menory usabl e 98y c& @elfrumeans 984 b negptiptingdoth R o¥sw Iﬁélﬁbw&)&e & RAN) flowsad
only menmory (RGMach ffﬁﬁiﬂlﬁfﬂycangié %ntlﬁpt TRARAR 8 Gin n¥QlsAL BRAP bdarer
non-vol atil e nenory nbi nati on thereof 10 631f Pther

mobi | e devi ce Cszweﬂqnﬁ&q &déb{yél lcespgstpsaty %]F@S%éﬁﬁw@ﬁtsupmlfﬁ@hec@ﬁ?ﬂa@é

to processor 4PHgwi 8bmehabidvrB p&f@mimg%ﬁgrmpﬂ% %@Wﬂél&@tﬂl&ﬁ@os
with one or nore radi o access networks ut|I|Z| ng hardware, software,

and services 49" YepalilgajegneHdr BPRN SHevaydR asptiee cich fipaorntedlP fspewith an TP

conponent  103Qudiadiolapatideier HASNSM:! 1609 BeieATRAPRLDE2 SMUndiRE Sh¥R 909
chai n corrponents associated with a transnitter and receiver,

respectivel y, [@pErsBilingmarketsiiropghathe pegotintechiPeliave peaassociaisd o Hupelos fe

and devi ces. Aggtop Iﬁa&mHW/M@Armtuel Pkt icathi QR ARYncbtiatdaemn #d¥e hiddR;
data store 1040 éﬁupl géngyprocessor 1010, which can be any suitable

conbi nation of™H /8w En Qb BPPrensiate Th furle based op thagssgciation

storage of i nfgrietri i witatiab@sased BALNDA OQrd@HiBnﬁlﬁf})é}@ﬁéE@UOrban 1iBlude a
connection with as §E(}p@§tdescrlbed her For exa ata store

1040 may be a H&H° ety I gpetigns fE’%‘r‘P‘i‘tﬁ'ﬁsf“‘}?Bimd'a%"F’é’i‘?t‘ th sl rigal
execut ed by preogpasat 904 205, 90D4G4HDNOBMIEsHdET b CiRinkQRR APy MdRRUEe, Ris

user interfac 0 nent pled to p 1010 and bein
operable to rg%i’FG‘B ?li?ﬁﬁ{tﬁ ﬁ???ﬁicgl wEwPns épgbgfés%%@’i‘%gwl%(?x&hﬁ’ hin
further operabhendo9@enerate outputs for presentation to the user.
User interface conponent 1050 may include one or nore input devices,
i ncl udi nglobe?l not FignQ éldstta@s an m;nbtaancﬂt;le éﬁvmﬂrlﬁ@ﬂ‘ogﬂadi,e t(acraawmﬂ ,suggport
touch-sensi ti Vﬁmﬂfaﬁe%luéiymulﬁ]?l?%gﬁfio nne %‘16)11%8‘111]c %@Ct b w1 ’ methodologleq
m crophone, a volce reco onen (ioﬁ mechani

capabl e of r eoieacwadghwml d\dehllef(temm: d 0k ercjudey aam;cexsmrrmiﬁaﬁol omrying out
e e & Hfdceschunb UhE1LEE £ ATROURR o LOGR. ol RIS Bl
nore out put devices, 1 nc mted t |sp]Iay, a
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Addmonally, mobile device 1000 may further include a data store 1040 coupled to
processor 1010, which can be any suitable combination of hardware and/or software,

that provides for mass storage of information, databases, and programs employed in



connection wth the enbodi nents disclosed herein nay be inpl enented
or performed with a general purpose processor, a digital signal
processor (WaSkoo/18asappl i cation specific integrated cir epgilystohsh&drn a
field programmabl e gate array (FPGA) or other progranmable |ogic
device, discrete gate or transistor |ogic, discrete hardware
conmponents, or any comnbi nation thereof Si gned to performthe
functions described herein. A general-purpose processor nay be a

m croprocessor, but, in the alternative, the processor may be any
convent i onal FOBIEEEIOYith wpeR dsparibed haisier Beigwemplp defe, stasp 1040 apay bepglate
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the processor may be any convcntlonal processor, controller, microcontroller, or state



100691Wi | e the foregoi ng disclosure discusses illustrative aspects
and/ or enbodi nents, it should be noted that various changes and

nodi fi cati Wz@@mﬁgme made herein w thout departing fr@@vfhjlggm@@g@g
of the described aspects and/ or enbodi nents as defined by the

appended cl ai ns. Furthernore, although elenments of the described
aspects and/ or enbodi nents nmay be descrllged or claimed in the
singular, the plural is contenplated unl limtation to the
singular is explicitly stated. Additionally, all or a portion of any
aspect and/or BifBHE nérﬂrowyr B8y (fl50| bez Beplemanted 44| a gpmigingdion taf srymphtingny

ot her aspect adadllc@sr @g‘o@dbmﬁmloyn&feﬁs[)gp afRd o OSSP RRor, 21tk Mx
VWHAT IS CLAIMED | S . A nethod for wireless comuni cati ons,

conprising:  MICTOPEESIQIHiOAY OlamEFﬁ iTRIEFAPTPEES YRS CPRPICHAR Wk 2iRRErROTS Pesnyt o

each | P nobi | idmer ahh@hidssRal adRetioshliyh aﬁleﬁ@@h& ’ﬁro@‘%ydr%dy comprise one or
negotiating an IP flow reservation for each nmobi [ ity anchor

identifier: siBHaMOHYCHOREEIFSPCHE ™ ERE|BIS 05% [HteAR yYar seiaas dpscribegy
with an I P tunmele.to a particular 1P nobility anchor; and
sendi ng packets through each negotiated IP flow and associ ated | P

tunnel toeemgh | P Fodick, i thy s@dp€hmt/or actions of2a nidiBodTeE ARdriMin @bsaiited Lin
wher ei n negot ifatin

reservation | acb)%'?ecg% ng’at %dbpﬁthfc{?‘f\%?éq\//&%tée:”gﬁ‘q# %anﬁ’é’g‘ﬁgfng% Lhﬁ'glg’ldre ina

i ncl ude at | easftwan nlddult leeauted 61 b ipfdcessorandintahembhatioahifltic twoanc dkvare
Identifier. module may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, a hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium may be
coupled to the processor, such that the processor can read information from, and write
information to, the storage medium. In the alternative, the storage medium may be
integral to the processor. Further, in some aspects, the processor and the storage
medium may reside in an ASIC. Additionally, the ASIC may reside in a user terminal.
In the alternative, the processor and the storage medium may reside as discrete
components in a user terminal. Additionally, in some aspects, the steps and/or actions
of a method or algorithm may reside as one or any combination or set of codes and/or
instructions on a machine readable medium and/or computer readable medium, which

may be incorporated into a computer program product,

10068] In one or more aspects, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored or transmitted as one or more instructions or code on a
computer-readable medium. Computer-readable media includes both computer storage
media and communication media including any medium that facilitates transfer of a
computer program from one place to another. A storage medium 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, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any

connection may be termed a computer-readable medium. For example, if software is



3. The method of claim2, wherein negotiating an IP flow reservation
further includes creating an attribute identifying structure of the
reservati ORyd 8R¢hss4@nd comuni cating the attribute to apppgkRREReSS
net wor k ( RAN). 4. The method of claim 3, wherein negotiating
an |P flow reservation further includes negotiating an IP fl ow
reservation with the RAN using the reseB ation | abel and wherein for
each negotiated IP fl ow RAN creates at ast one bearer connection
for each IP nobility anchor. 5. The nmet hod of claim4, wherein
signaling a rdHowsted fipm lBeYebpitre parivhs o sihghEotgomise asinge ceasisl rbleefiby a
request to asspglabR, KA %%ggitgk@s@gcmﬂ flﬁmsm toh“@rgleés tecﬁ]hm%ﬁés shéh &

particular IF mobi [ty anc cl ai
wher ei n si gnaltfgeda 4dey ged migroyavedbe @@ﬁ@ﬁxﬁb CQbéﬁ tﬁﬁ@r %@é@%ﬁ deistedasina

name of the pasd, %Ulw@x{eleésaedﬁﬁ@lbélbé %cl@@scﬂ@rﬁle@r}gdlwhﬁlﬁ%15}0@%3¢§§mcl%aed in
gat eway associ ates. the nane the particul’ar [P mobility anchor with

the IP flow i dehfsiinjtiey OBVG@IH@ Misk arﬁ’ﬁlﬁii‘SF:l Pyisenherdp, st pgmnapt disc (CD),

7. The net hod 1gkr Gabpch didh@bRdl ReRRtKES DIENL f1dpbY eﬁg&m&agrdlser%ere
negotiated IF fl ow are being ma ped by the_access gateway into an |P

tunnel s based %S pﬂ:@ll)égeg@gpcgtqa@ﬁnagpetpﬂg Piile fligay, unigfly repFRAIupRatals QpiFAlY

| F mobility anghoksers. CombindionsISetheebd¥e@ndilid ShAbdMneludh@figh tet 6pe of
access gateway incl udgﬂsgone of a PDSN or HRPD serving gateway.

9. The net hod GFPUPAFHR4e MEiér ein the | F nobility anchor includes one

anchor . 161”1078 M PBelrE AR Gt nArRe ey sndor

i ncl udes a bi dintbeditnennal shPild by nddbbihbievatibus(cRMer) ankd iisdE cations could be made
herein without departing from the scope of the described aspects and/or embodiments as
defined by the appended claims. Furthermore, although clements of the described
aspects and/or embodiments may be described or claimed in the singular, the plural is
contemplated unless limitation to the singular is explicitly stated. Additionally, all or a
portion of any aspect and/or embodiment may be utilized with all or a portion of any

other aspect and/or embodiment, unless stated otherwise.



11. The method of claim1l, wherein negotiating an IF flow reservation
i ncl udes negotiating a Quality of Service (QS) treatnment for each IF
flow 12. The method of claim1l, further conprising creating
an P nmobility anchor context for each IP nobility anchor identifier,
the context conprising an IF nobility anchor identifier and an IF

mobi ity anchor context type. 13...The nmethod of claim 12
wherein the I'F nobility anchor context t@pe i ncl udes one or nore of
| Pv4, 1Pv6 and | Pv4/ 1 Pv6. 14. The met hod of claim 11, wherein

the access gateway uses the | P nobilitGL4Nthor identifier to
correlate the associated IF nobility anchor context to the IF flow

for that IP N 23 15. A nobil e device,
TR SARED 15

conpri si ng: comuni cati ons conponent coupled to the
processor, the processor being configured to assign a unique IP
mobi ity anchor id§ntifkgé}£gfeach bi . anchor associated with

QO WATj eISF()) % {ill al.tt05 15
the nobile device; ‘'negdt Fatad K B CORMPRSHIPOR Y BN FSr each | F
mobi | ity anchor i denighinger ynigiegifamolibity ngclidnédentfierumi caclt foawbidigmpehant

a request to qég)ﬁég%%h% c%ﬂg&gg%gated IP flowwith an IP tunnel to a
Oh
particular IP nobiTTty anchor; and

negotiating an IP flow reservation for each TP mobility anchor identifier;

signaling a request to associate each negotiated IP flow with an IP tunnel to a
particular IP mobility anchor; and

sending packets through each negotiated IP flow and associated IP tunnel to

each IP mobility anchor.

2. The method of ciaim 1, wherein negotiating an IP flow reservation
includes generating a reservation label for each IP flow, wherein a reservation label

include at least an IP flow identifier and the TP mobility anchor identifier.

3. The method of claim 2, wherein negotiating an IP flow reservation
further includes creating an attribute identifying structure of the reservation label, and

communicating the attribute to a radio access network (RAN).

4. The method of claim 3, wherein negotiating an IP flow reservation
further mcludes negotiating an IP flow reservation with the RAN using the reservation
label and wherein for each negotiated IP flow RAN creates at least one bearer

connection for each IP mobility anchor.

5. The method of claim 4, wherein signaling a request further includes
signaling to an access gateway a request to associate each negotiated TP flow with an IP

tunnel to a particular IP mobility anchor.

6. The method of claim 5, wherein signaling a request includes sending to

the access gateway a name of the particular TP mobility anchor and wherein access



send using the comruni cati ons conponent packets through each
negotiated I P fl ow and associated I P tunnel to each IP nobility
anchor. 16. The nobil e device of claim15, wherein the
processor is further configured to generate a reservation | abel for
each IP flow, wherein a reservation |abel include at |east an IP fl ow
identifier and the IF nobility anchor identifier. 17. The
nobi | e device of claim 16, wherein the gﬁocessor is further
configured to negotiate an IF flow reservation with a radi o access
net wor k ( RAN) S3%PRY) 2tspeatesethe maaeiasnhg apyiqula B mgbdite japchpo withgbh 1P flow
negoti ated I F i@gngﬁédtg}qhﬁﬁl}h&qlgﬁgﬁgoﬁgen{ig@{_st one bearer connection to
an access gateway. 18. The nobile device of claim17, wherein
the processor is further configured to signal to the access gateway a

request to associ ate eagR NARRt bAbEth bPwhbeW Wckdy 8t hiPolgnAR! orf foR
particular IF nDbjllé%ﬂanchor. 19. The nobile device of claim

18, wherein pdeisd Fofew exbsing mepprd byrtheraseess sy ayTh Prfelsdisedroa

bei ng mapped hye 4s5Ri86CE% BHoEWAMN thé iR Ar IPPnduiRpelcnased on the
association of the IF floww th the particular IF nobility anchor.

20. The nobil e device of claim 19, wherein the processor is further

configured to creage amhkfmdimal dfictaym SNGNQEINGANERES sh@kvafaehddsPne of a
nmobility anchaor_identifier, the context conprising an IP nobility

anchor i denti N YARERST RS ®EPEY -ty anchor context type. 24
21. The nobil e device of claim 20, wherein the access gateway uses
the IP nobility an hor,{dentifkfr,to c?n-elate t he associated | P

mobi 1ity anchor cont ext!e&ethed of gaim bheigin e mqbRitypgnen ipgfudss pia @
22. At | east afilpOGRRSQEnt 6O hrofti @chil 0P REDicBRIWMNERIF €S S
conmmuni cations, the at |east one processor conprising:

10.  The method of claim 1, wherein an TP tunnel includes a bidirectional

Proxy Mobile IP (PMIP} tunnel.

11, The method of claim 1, wherein negotiating an IP flow reservation

includes negotiating a Quality of Service (QoS) treatment for each IP flow.

12. The method of claim 1, further comprising creating an IP mobility
anchor context for each IP mobility anchor identifier, the context comprising an IP

mobility anchor identifier and an IP mobility anchor context type.

13. The method of claim 12, wherein the IP mobility anchor context type
includes one or more of IPv4, IPv6 and IPv4/IPv6,

14, The method of claim 11, wherein the access gateway uses the IP mobility
anchor identifier to correlate the associated IP mobility anchor context to the IP flow for

that IP mobility anchor.



a first nodule for assigning a unique IP nobility anchor identifier

to each IF nobility anchor associated with a nobile device; a
second nodul e for negotiating an IP flow reservation for each IF
nobility anchor identifier; a third nodule for signaling a
request to associ ate each negotiated IP flowwth an IP tunnel to a
particular IP nobility anchor; and a fourth nodule for sending
packets through each negotiated |IP fl ow &nd associated |F tunnel to
each I'F nobility anchor. 23. The at | east one processor of

claim 22, wherein tlhe secwhie dayisalcempasitgirt her for generating a
reservation |abel fQF,c8a6Mnk Ec&ﬁlﬁmcaw&%rcefélﬁ?xﬁmrcl%éﬁédfrgﬁﬂle%cla@&?'
e no

include at least an IF flowidentifier an ili'ty anchor
identifier. theprocetiar beng|canfigured e processor of cl ai m 23,

wherei n the second modulsigh 8 uhittid IPehotiIRYy ARBEOHIEREENS Bk TPFndtiIWanchor
reservation with a radi o, access network (RAN) using the reservation

| abel and wherei n PEPCIRELHItHBEHOPIR BYICHP f1 ow t he RAN creates at

| east one bearer connecidgdtihtd M RMoRGEESEHAFHEMBYP mobility ancktidehiiferat
| east one processor of ¢lajm 24, wherein the third module is further

for signaling to the act@25uyg BoasmaUTReHERsCOmPeeRisa 5aTeAt te asweinte cach

negoti ated | F fl ownwictilte@IP fidw ignaelr thimdeldo @ﬁiliiétﬁd#hlaﬁaplbiﬁtgrﬁﬁéiokiahd’ .
anchor. 26. The at | east one progessor of claim?25, wherein

packets sent through on¥"GrUSHSr Ben&yurintatens| omrogHt apck el higusha s
by the access gat ewegotiated P fafw 4n absocined [PhasRo @EchiIh eroBisis bRy On Of
the IF flowwth the particular IF nobility anchor. 25 27. A
conput er program product, conpri sing:

16.  The mobile device of claim 15, wherein the processor is further

configured to generate a reservation label for each IP flow, wherein a reservation label

include at least an IP flow identifier and the IP mobility anchor identifier.

17.  The mobile device of claim 16, wherein the processor is further
configured to negotiate an TP flow reservation with a radio access network (RAN) using
the reservation label and wherein for each negotiated IP flow the RAN creates at least

one bearer connection to an access gateway.

18. The mobile device of claim 17, wherein the processor is further

configured to signal to the access gateway a request to associate each negotiated IP flow

with an IP tunnel to a particular TP mobility anchor.

19.  The mobile device of claim 18, wherein packets sent through one or
more negotiated TP flow are being mapped by the access gateway into an IP tunnel

based on the association of the TP flow with the particular TP mobility anchor.

20.  The mobile device of claim 19, wherein the processor is further
configured to crcatc an TP mobility anchor context for ecach IP mobility anchor
identifier, the context comprising an IP mobility anchor identifier and an IP mobility

anchor context type.



a conputer-readabl e medi um conprising: a first set of codes for
causing a conputer to assign a unique IP nobility anchor identifier
to each IP nobility anchor associated with a nobile device; a second
set of codes for causing the conmputer to negotiate an IP flow
reservation for each IP nobility anchor identifier; a third set
of codes for causing the conputer to si gﬂ@l a request to associate
each negotiated IF flowwith an 113 tunriel to a particular IP
nmobility anchor; and a fourth set of codes for causing the
conputer to send patket Shetmebilydrviesaiiclaia @Bt Wiprae the pogepogptasysy uses the 1P

associ at ed | P hébiit@landher Ro@iTict fo (oRBlleithe/asdRGERAND mobility anch&- contdf to the
conput er prog&grﬁogf oduct _of claim 27, wherein the second set of codes

further inclu Jordlat {R pobiliiyaeyrt he conputer to generate a
reservation | abel for each IF flow, wherein a reservation | abel
include at |east ag,| F/IﬁLOW identifier d the |P nobility anchor
i dentifier. 29. AHiEaSt BRRIRFPESOp FHYIERISH 57 BYUE Veelesy Commupigations,
wherein the setontasieic plocadesmirisiigher includes codes for causing a
conputer to negotiate an | | ow reservati fth a radi o access
otor k. (RAN) st ng P e dpy RriEbiRe fapne B aohiie: Srhdtrimi Bcn srch T
negoti at ed | P rhétitity RAshbrok@aired wath alne8id doRe, bearer connection to an
access gateway. 0. .The computer pr am product. of clai m 29,
wherein the third %éfcof}% %0881830? i iaﬁéﬁ%&m oHEen {95 cagdh s makjlity
conput er to siagdakidemtifieche access gateway a request to associ ate each
negotiated I F flow wi.th an IF tunnel to a particular |P mobility
Anehor 57 i e b B ER  tefredh BiRboe SR nspo 1P Wit
packets sent tdndDughel eacinrivatpoif motelity bkchbl, emd ar e bei ng mapped by the
access gateway int n r re |LF tunnel ased on the.as i.atio
of the I'F flow wi t% ft(8 1@1 %é’%@?cfﬁﬁ 3Grding Beg e?él ?‘foﬁlgéﬁéﬁqlop?gmlateds?[’cﬂow an
associated IP tunnel to each TP mobility anchor.

23.  The at least one processor of claim 22, wherein the second module is
further for generating a reservation label for each IP flow, wherein a reservation label

include at least an IP flow identifier and the IP mobility anchor identifier.

24, The at least one processor of claim 23, wherein the second module is
turther for negotiating an IP flow reservation with a radio access network (RAN) using
the reservation label and wherein for each negotiated TP flow the RAN creates at least

one bearer conntection to an access gateway.

25.  The at least one processor of claim 24, wherein the third module is
further for signaling to the access gateway a request to associate each negotiated IP flow

with an IP tunnel to a particular TP mobility anchor.

26.  The at least one processor of claim 25, wherein packets sent through one
or more negotiated IP flow arc being mapped by the access gateway into an IP tunnel

based on the association of the IP flow with the particular IP mobility anchor.



26 32. An apparatus, conpri sing: means for assigning a
unique IP nmobility anchor identifier to each IP nmobility anchor
associated with a nobile device; means for negotiating an IP
flow reservation for each IP nobility anchor identifier; nmeans
for signaling a request to associate each negotiated IP flow with an
| P tunnel to a particular IP nobility aqﬁhor; and means for
sendi ng packets through each negotiated TP fl ow and associated | P
tunnel to each IP nobility anchor. 33. The apparatus of claim
32, wherein the medhs f&FORKSPIOSEATRONRL FPIRISHE r eser vati on i ncl udes

means for generati ﬂGorﬁpxﬁéfr@JMﬁém@d}uﬂq%&ﬁ%ﬂn@ each IP flow, wherein a
reservation | abel include at | east an IP flow identifier and the |IP

nobi | ity anchor i denti f&@ptsetof codes fog gausimpa coppygr 40 Hsighp wiaas MR Bebility

wherein the rraalel&)rf&ﬁtlﬂ&egwabml;ﬁtm,naﬁadcﬁ’orfdl.éawat@@sfﬁﬁ ¥ alobi®elg;t her
i ncl udes neans for negotiating an | ow reservation with a radio

access network (RAN) usd $f§ondnet ?féé’é‘i"svfﬁf Fagping HSSPMEHEr Qeswirt ondP fewch

negotiated | P fl owiﬁé%tﬁha@?ﬁﬁﬁa&nobmsgncm?ebﬁ%erBZon\?\Ect| on tﬁ an
access gateway. e ap tus of claim erein the
means for signaling a raegué PEIF&??% orj GRUPRRI S SPERHET el GnigaveRigtor o

the access gat eway agodi®€ e£btnefiaR8 IP Coatvatheach thegDbi aaﬁa@td:uiaPI}f In@MYhty
with an IP tunnel to.a ticular IP nmobility anchor. The

apparatus of clai m¥8%%¢#fer ei n t he packets sent through each
negotiated | P flow are Duily sdrwppedts By caiihoai€ eSBHUGRLE VAT phdke® (1BGHOT

nore | P tunnels base? on.th sociatian the |P fl th the
particular | P nobi F45 193%%18%@@0“' and abbocmter? {P tunnel to each 18 oYavlhty anchor.
28.  The computer program product of claim 27, wherein the second set of

codes further includes codes for causing the computer to generate a reservation label for

each IP flow, wherein a reservation label include at least an IP flow identifier and the TP

mobility anchor identifier.

29.  The computer program product of claim 28, wherein the second set of
codes further includes codes for causing a computer to negotiate an IP flow reservation
with a radio access network (RAN) using the reservation label and wherein for each

negotiated IP flow RAN creates at least one bearer connection to an access gateway.

30.  The computer program product of claim 29, wherein the third set of
codes further includes codes for causing a computer to signal to the access gateway a
request to associate each negotiated IP flow with an IP tunnel to a particular TP mobility

anchor.

31.  The computer program product of claim 30, wherein packets sent
through each negotiated IP flow are being mapped by the access gateway into one or
more [P tunnels based on the association of the TP flow with the particular TP mobility

anchor.
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32.  An apparatus, comprising:

means for assigning a unique IP mobility anchor identifier to each IP mobility
anchor associated with a mobile device;

means for negotiating an TP flow reservation for each IP mobility anchor
identifier;

means for signaling a request to associate each negotiated IP flow with an IP
tunnel to a particular TP mobility anchor; and

means for sending packets through each negotiated IP flow and associated IP

tuneel to each IP mobility anchor.

33.  The apparatus of claim 32, wherein the means for negotiating an IP flow
reservation includes means for generating a reservation label for each IP flow, wherein a
reservation label include at least an IP flow identifier and the TP mobility anchor

identifier.

34, The apparatus of claim 33, wherein the means for negotiating an IP flow
reservation further includes means for negotiating an IP flow reservation with a radio
access network (RAN) using the reservation label and wherein for each negotiated IP

flow RAN creates at least one bearer connection to an access gateway,

35.  The apparatus of claim 34, wherein the means for signaling a request
further includes means for signaling to the access gateway a request to associate each

negotiated IP flow with an IP tunnel to a particular IP mobility anchor.

36.  The apparatus of claim 35, wherein the packets sent through each
negotiated IP flow are being mapped by the access gateway into one or more IP tunnels

based on the association of the 1P flow with the particular IP mobility anchor.



