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Fi‘eld of the Invention The invention relates to wireless conmuni cation
systens. MYRM82M i cularly, the invention relates to wirel RESUSAVRGIs. 10
H Description of the Related Art Data petworks which provide w red
connectivity to a set of users are a vital part of the business, academc
and consumer environment today. For exanple, 15 one of the |argest data
networks in the world is the Internet. In addition to the Internet, many
or gani zati ons haveSySTEM ANBMETHODFOR UBING-AMSIF ADDRESS] to a sel ect
nunmber of users. For exanple, a corporation may have an internal data

net wor k whi ch i nt er connectAS A WIRSFHRASSUNITIE? TE®unb termnals,
printers, inventories and test equipnment using a wired Ethernet topol ogy.
20 Wen a systemuser |eaves his desk, he often does not wish to lose his
conngction to the data net worgacklblolm® o B IrRleh§ddS @ neeting within his
organi zation, he may wish to brinfg his conputer and print out docunents on
a local printer. He may also wish to maintain connectivity to the data

net wor k i l.e I.ng between his office and the neeting so that he may,
for exarrp}hg,ll:lfggg g‘HH&“PB“dovvnl oad or print a large file, maintain

contact with cof,ga aly Ll ko €l .Ed'l.?E.' cannegkign when
he reaches his |§aﬁ+{§§g?ﬁn§?l?t)e§?té‘Alw3€sst Ecghﬂtlnc |%§§ %gﬁe%g su%%‘%)rrgt ed

t hrough t hpattielaly, thelinventidntedstets wiretess nddverkset work. Figure 1 is a

bl ock diagram of a distributed wireless data network 30 architecture. In
FigdPe 1, a series of network access points 12A - 12N are distri buted

throughoutna Seb‘@g&%@érggf erkglgééao' al configuration, each network access

poimnt 12 has one€ antenn I'ch provide a corresponding

Data networks which provide wired connectivity to a set of users are a vital
part of the business, academic and consumer environment today. For example,

15 one of the largest data networks in the world is the Internet. In addition to the
Internet, many organizations have private networks to which access is limited to a
select number of users. For example, a corporation may have an internal data
network which interconnects its computers, servers, dumb terminals, printers,
inventories and test equipment using a wired Ethernet topology.

20 When a system user leaves his desk, he often does not wish to lose his
connection to the data network. If the user attends a meeting within his
organization, he may wish to bring his computer and print out documents on a
local printer. He may also wish to maintain connectivity to the data network
while moving between his office and the meeting so that he may, for example,

25 continue to download or print a large file, maintain contact with colleagues, or
simply avoid re-initiating the connection when he reaches his final destination.
All of the functions can be supported through the use of a distributed wireless
data network.

Figure 1 is a block diagram of a distributed wireless data network

30 architecture. In Figure 1, a series of network access points 12A - 12N are
distributed throughout a service area. In a typical configuration, each network

access point 12 has one or more antennas which provide a corresponding
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nore coverage areas of other network access points 12 so as to provide a
canti guouswgpeey area. In the configuration shown in Fi ggegakordiics
network access points 12A - 12N may provi de conti nuous coverage %or a
canpus of buildings occupied by a singl@ entity. 5 In the distributed
architecture of Figure 1, each of the network access points 12A - 12N is a
peer to theoverdgerarearmhich aliniglope et mork caverage apedsndf dtbet sietwlerk grated as

a general contﬁrﬁ]yl er. The n&twork .accesz%@oi nts 12A - 12N are
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entity wiintéroomneveddiby la packesmouter 1. The phaiter Tohiter ddmlddnintart-Snivdctdhth@not her
entity wthin the other network access points 12A - 12N or with an entity

coupl ed t cNEHOTK 3geass POuF 1 ehed IOy extarnal packet switchegh neyworkclbewhich t he

Fhe 18et wor b K5 a0 EF HrAeh igHvbol0 0P BRRHEMesRbrk R A5 P et e ' e
to the packsiket esiter 14 4af tRharasff-theishel frod GeMAti@l @aﬁ&%tace&l&ugg@@tan

servers, dunb terminals or any other_manner of equipnent with data
capabi | i t i Bustryestandpsdi prosocal suites oFerseiagnpele, e padset youter Haotaynist wor k
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that the wirel ess node within the network atcess points
usenSt er mi prdtodd Ppsiite alrpisych calcohfigeration, dndividaalc entitigshwtithén neaghl at i on

and nultiple access technj gues descriped in the T El A | nterim Standard
Phetwork access poqnt 5% 658 a unique i acicﬁ/ess and, when an entity

within a network access point 12 wishes to communicate with another entity

within the other network access points 12A - 12N or with an entity coupled to the

packet switched network 16, it passes an IP packet to the packet router 14

20 designating the destination IP address. In addition to the network access points
12A - 12N, other entities may be directly wired to the packet router 14 such as
printers, computers, test equipment, servers, dumb terminals or any other manner

of equipment with data capabilities. These devices are also assigned IP addresses.

Each network access point 12 comprises one or more land-side wireless

25 modems which may provide communication with a user terminal 18. Each user
terminal 18 comprises a remote unit wireless modem. For discussion purposes,

we assumme that the wireless modems within the network access points 12A - 12N

and user terminal 18 provide a physical layer in accordance with the modulation

and multiple access techniques described in the TIA/EIA Interim Standard

30 entitled “Mobile Station - Base Station Compatibility Standard for Dual-Mode
Wideband Spread Spectrum Cellular System”, TIA /EIA /IS-95, and its progeny
(collectively referred to here in as IS-95), the contents of which are also
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herein by reference or simlar subsequen® standard. However, the general
principles can be applied to many wirel ess data systens which provide a

physi cal | dapesrpiondtedflrereinclap ableeertde drr simikapBubsdguent Btahidgitd. eHbweRRE the
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user term naler 1% wealiss Ank.access nessage to the network access point 12
using the MBID. Using the MBID to identify the user termnal 18, the

networ k access pbi attypizahdataspstererwhemla vsercterminake 18 ipitiallyseséblisbes ages

bl i sh i.an., On bl i shed, L jon i
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MBI'D has been used. A tenporary nobile station identifier (TMSI)" can also
be use to inktwork jacréss poxes ¢lecmomigl serial Mirabaver the cwotsied atendificatigror ar y
in that it chggges from session to,session.. A new TM3l may be sel ected

when the uSBHTIPET oF e PEERAED ariEsie ASSSiiaten WHBHe fisth demmainehBuor k
access poi ' didreSictebsEd t heRfd9 | ccess
poi nt 12. Arlfdst%ﬁa??élgb%r I S rerrgj\?gﬁq?'r g}%z'??]éé' user tlg?}rﬁaﬂgﬁe%wg{%d? en
reappbi ed, rumber. TUBE usey téveninal 28 tsemkds an access message to the network access

point 12 using the MSID. Using the MSID to identify the user terminal 18, the

network access point 12 and user terminal 18 exchange a series of messages to

establish a connection. Once an established, encrypted connection is available, the

actual mobile station identification can be transferred to the network access point
20 12 if a random or other nonfully-descriptive MSID has been used.

A temporary mobile station identifier (TMSI) can also be use to identify the
user terminal 18. The TMSI is considered temporary in that it changes from
session to session. A new TMSI may be selected when the user terminal 18 enters
another system in which the new network access point is not directly coupled to

25 the originating network access point 12. Also, if power is removed from the user
termninal 18 and then reapplied, a new TMSI may be selected.

The originating network access point 12 in which communication is
initially established retains in memory the characteristics of the user terminal 18 as
well as the current state of the connection. If the user terminal 18 moves to the

30 coverage area of another network access point 12, it uses the TMSI to identify itself
to the network access point 12. The new network access point 12 accesses a

system memory unit 20 in which the originating network access point 12 is
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initially established retains in nenory the characteristics of the user
term nal 1§v gggg{l as the current state of the connection._If the user
terminal 1 ﬁ@y o the 30 coverage area of another networ KGO 1t
12, it uses the TMSI to identify itself 4to the network access point 12.

The new network access point 12 accesses a systemnenory unit 20 in which
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access poi niatd Dacketsi from thiatumeperneinal fl8oamd Herwarts tenyi toathel Srdibsted
forwards themto the indicated ori gi nati ng network accesseFfloi nt 12 using

the | P addOEYENaHNE NEVERFK; drcessePaint {2 psingether i adrnespspectfierhin fheosystamof

accessing t nmory unit 20 and managing a centralized pool of
TMSIs is Clﬁﬂ%@?ﬁ%@&ﬁg consunes systemresources. In addition, the

process introduc@e prédebdlof AReésingOthd Syt mendRAlng IRiaht! Siaf 5&%9
system nmenory unit 20 can di sabl egt(:)he gjrllti re systﬁ] Thus, Pt WIF ea
appr eci at ecentralizachpoe!l p§ TMblsds cdumbersorae taridocorsumdshodtemdreschitcéy stem of

user termnal, identificatian ich is nmpre efficjent. Sumrary of the
I nvention 2Rditionyithe Rrogess ’HE@QE%PH‘Q@ @eg}t\fgsl!a&ufq i thatia élb%% afithr

nmessage frg%%n} f"ie;ﬁéraﬂ%?{ﬁ%mle ﬂ@%%e{s%tgﬁirel ess |ink nessage

identifies rst termnal. net wor k access point or

ot her system entTHus, itagilldrsappretiRtedadidt tsge ia hbB&d iri fetartikiia frREHB@hd f or
use as a terrporarg nobile station identifier. The first network access

poi nl0 or otsielemsgkusemtempinal identifieation whichis morp gffigiens. | P address to a
controller which controls comrunication with the user termnal. In one
enbodi nent, the controller is within the first network access 20 point. The

first network access point f Ol"ﬁ&hﬁﬁg%mﬂﬁﬁeﬁgnﬁbﬁk nmessage to the user
term nal specifying the |IF address. e first or a second network access
poi nt receives ahdirplenetwarklassessipoint rasevege ﬁl}Sbmixei@Sﬂirﬂslmeame frexna nal
[ et e euSat o ke LandSTial st neetl Gddkee s e
| P agelr ess terminal. The first network access point or other system entity assigns an IP
address to the first user terminal for use as a temporary mobile station
identifier. The first network access point or other systemn entity installs a route
for the IP address to a controller which controls communication with the user
terminal. In one embodiment, the controller is within the first network access
20 point. The first network access point forwards a wireless link message to the
user terminal specifying the IP address. The first or a second network access
point receives another wireless link message from the first user terminal in
which the first user terminal is identified with the IP address. The first or
second network access point parses the message to determine the IP address
25 and creates at least one standard IP packet designating the IP address specified
in the message. The first or second network access point forwards the message
to a router which routes the packet according to the IP address.
A system for providing wireless service includes a packet router and a
first network access point. The first network access point has a first coverage
30 area. The first network access point is configured to receive wireless link
signals from a user terminal within the first coverage area and to establish a

route within the packet router for an IP address which corresponds to control



25 and creates at |east one standard | P packet designating the |P addried 100}
specified in the nessage. The first or second network access point

forwards t o pss&Qe to a router which routes the packet aggeenghiigrigd t he

| P address. A system for providing wireless service includes a packet

router and a first network access pointd The first network access point

has a first coverage 30 area, The first network access point is configured
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enbodi ment, the systemconprises a second network access point. The second
net wdr k acé@JIEHyEnwiseless gtk Juessages teomeths weenitesningl within geser®gds from

1k ressageleth afd dorhite B EMciER BhR 982068 o ABRIAE she TR AdfFess®
packet deshfifald Bkatd@ dthhadatdl BB packbe dESEARENG NRE VP! KddreseS STHO & bnAasses

the standard | P packet to the paCket router which forwards it according to
t he est abl netwark aciess peint Prasses tbesstangarndoll packet ¢o thepadket Toatdraahiches,

obj ectives, and advantages of, the jnvention will becone nore apparent from
the detail é‘lf‘ﬁ%@gr‘? ?J?CPB‘%ngéPﬂf‘%ﬁtﬁi’ﬁgT QM®n taken in conjunction with

the gyawings: FIG1 is a bl ogkerthBF bf gh Ln which wreless
service is provided; 15 FI 'S a bl oc ragram of a distributed
wi r el ess net wor Rherfeatutescobjeetiveacarat advantagesaf theroantion twitifbetdwdeinnorent i on;

and FIG 3 is a flow chart show ng, exenpl ar peration of an enbodi nent of
t he i nvent PBRarend from dae @ﬁéﬁﬁgmwr@ﬁzorﬁ winer tRla Werpriungiion; gur e
2 is a bl ockudiagianmintc.a distributed wireless data network architecture
accor di ng E’éﬂgn errbgac]fl2 nt. In Figure 2, a series of network access

FIG. 1is a block diagram of a system in which wireless service is provided;
15 FIG. 2 is a block diagram of a distributed wireless network architecture
according to an embodiment of the invention; and
FIG. 3 is a flow chart showing exemplary operation of an embodiment of
the invention.
Detailed Description of the Preferred Embodiments
20 Figure 2 is a block diagram of a distributed wireless data network
architecture according to an embodiment. In Figure 2, a series of network access
points 40A -~ 40N are distributed throughout a service area. In a typical
configuration, each network access point 40 has one or more antennas which
provide a corresponding coverage area which abuts one or more coverage areas of
25 other network access points 40 so as to provide a contiguous service area. In the
configuration shown in Figure 2, the network access points 40A - 40N may
provide continuous coverage for a campus of buildings occupied by a single
entity.
In the distributed architecture of Figure 2, each of the network access
3d points 40A - 40N is a peer to the others and no single network access point 40 is
designated as a general controller. The network access points 40A - 40N are
coupled to a packet router 42 which provides interconnectivity therebetween. The
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areas of 25 other network access points 40 so as to provide a contiguous
service area. In the configuration sho in Figure 2, the network access
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anot hgr priVa ﬁ’e@‘vﬁa}]rg ?<Ck§%r( }(ggtggﬁ%ﬁﬁ%%ﬁlm l}? Ha zi’?\é??fe"quﬁ re’t“ﬁé‘f‘-ftggﬁ’é(
packet rout €scd8ystathsPRicadf Sinf Jobd & a3firia, ILAuUct whi ch operates according
to an industry s?andard protocol suite. For 5 exanple, the packet router 42

may be a Cl SCO 47u®sigadrest padet eoutenrilatpetiatey ac@rdirg By tHechBernkn proteolSan
Jose, Calif | a A. The standard packe{ router 42 ogperates according to
the Inter ne&fsg?‘ﬂfeo Sucb@ﬁor@ﬁ”f%t.'or}'ﬁnéﬁ'éqsi‘% eREHEF Yithin ieaeh netyeonki atgess

entities wLhhpagach Wﬁuﬁﬁcﬁf@ ' signed .a .uni gue |
address and, when anae Ity wt mﬁ)aa&ﬁ)%teg\éo?fk}g'l‘gﬁg%géség&;i%%@ af%ﬁ?ég to
commiifi cat eacaedshpaimit 40ewishidsi toy codrinhimiicateewithn Sfiothee et vAEkiAS treP BiHELS 40A
- 40N or with an entity coupled to the packet switched ‘network 44, it

passes an EREGyAEk@ecass Ppifks fed k 40N efiwath averity iognpledrig the packaiswatchadd
destinatio [ €5 is!a@ oy he network gccess paints 40A - 40N,
ot her enti ﬁ%@ogg%bﬁ:% | reca?'{jg:l %&%&E@gﬁ ﬁ%aﬁg&létfﬂ %.ﬁg@ﬁgng SQuree
printers, lind degitiation, [PtRkire mulrpéwdmon&srtﬁehém&%%hcbﬁg&iﬂ?é £0A2" 8N
ot her manner of equipnent with data capabilities. These devices are al so
assi gned | Potheurieatbes mayehe rdirestiyowiiredc e the peciet rédterodl suele asopéntets, mor e
I and-lﬁi de wirel ess nodens .conf itgured todlgl[ﬁc))vi de. communi cation with a uyser
ternitPal  46OmRRtETS, test”equipment,”servers, ! s or any other manner of
equipment with data capabilities. These devices are also assigned IP addresses.

Each network access point 40 comprises one or more land-side wireless
modems configured to provide communication with a user terminal 46. Each user
terminal 46 comprises a remote unit wireless modem which is configured to

20 provide a physical layer for wirelessly coupling the user terminal 46 to the
network access points 40.

In Figure 2, each network access point 40 is coupled with control point
capabilities. The control point functionality provides mobility management to the
system. The control point functionality executes a plurality of functions such as

25 management of the radio link layer, the signaling protocol and data link layer
over the wireless link.

According to one embodiment, when a user terminal 46 initially accesses a
system, the user terminal 46 sends an initial access message to the network access
point 40 corresponding to the coverage area in which it is located. The initial

30 access message specifies a dummy identifier (DID) for the user terminal 46. The
DID may be randomly selected from a fairly small set of numbers or, alternatively,

can be determined using a hash function on a larger unique user terminal



termnal 46 conprises a renote unit wirel ess nodem which is configuréd 4l 2004
20 provide a physical layer for wirelessly coupling the user termnal 46 to
t He networ, points 40. In Figure 2, each network ac | 40 is
coupled wit ?gﬁoﬁﬁ)l point capabilities. The control point $m%9?/8na ity
provi des nobility managenment to the system The control point

functionality executes a plurality of functions such as 25 nanagenent of

the radi o liderdificatien nurhbersi Aoairding r I5-98; che aner tahanal kK ubaye mepgé t he
wreless |ink. Acco‘r&éii n one enbodi nent, when a user ternm nal 46
initially atdwedden er&g@{@%ﬁsﬂ@@er termnal 46 sends an initial access

t th K. ac. hnt 40 | di t he. .
T whroh Tt i oeaPhERERE" Aotk st CRATE R dutriver ahe Tl GGG, O °
i dentii fi er phdkEde 4101 addhensISEIP 4RdrBbNR thdised w{;m&@ ABGRRhE, a

selected froma fairly Ssmall set of nunbers or, alternatively, can be
det erdmi ned staticrsgt of Washdresaes mayrbeassigriea ipesach metwerk @eesst giifit #Ghnd tie JUN
2004 WO 01/56254 PCT/ USQ /%&gé8 7 dﬁ&t@i fication nunher. According to
| S-95, the NEEEPTN ACRISRANUE’ SRS oReohHis static sat of D addrpsses for assigBED  as

the DOD. T ' allind) Agt E[I*&ﬁ]&,c | eives the i,nitial
access neggggéé% assl gﬁés Igﬁ adﬁgﬁécs)‘g&#%{tt ﬁ:‘g s&gt{gfn f%mﬁflﬁﬁﬁa%r.‘aﬁc one
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set of |P dpusheut thepysem gihe RHCPAS krused:as the weatingdtousertoaassigrer

enbogi nent ,__ th t conprises a dynam c host central processor (DHCP)
48 I ch d?ﬁé’rlﬁ%égp??gg}seg%ﬁhs EP addresses throughout the system The DHCP

48 is used as tiMheGRARARE ﬁ&mktané.@goﬁ& a0\ QiseyRid l%%@fdr&h%%@{e@&a The
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termnal 46°of the

15 techniques. The network access point 40 informs the user terminal 46 of the
selected IP address in a message, which designates both the DID and the IP
address.

From this point forward in the communication protocol, the user terminal

46 uses the IP address as the MSID. For example, the user terminal 46 sends

20 messages on the access, control, or traffic channels specifying the selected IP
address.

In one embodiment, whenever a new or originating network access point

i0 receives a message from the user terminal 46, the network access point 40

parses the message to determine the IP address. The network access point 40

25 creates an IP packet using the IP address as the address. The network access point

40 passes the packet to the packet router 42, which routes the packet according to

the IP address. In this way, it is not necessary for a new network access point 40

to access a system-wide memory bank to determine the routing of an incoming

7 packet. Instead, the network access points 40 rely solely on the information

30 received in the packet. The system automatically forwards the IP packet to the

appropriate network access controller using well-known techniques.
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the | P addr .the ne rk ess point 40 25 creates an | P packet using
the | P addr Sbbodiment Tk 366,3 kP tetminal.sends an iyl acgesspmesege the
packet to tAgnRtkketest 9Bl spéaiilg! : : ording.,to .the
| P address. In this ev?/ag i tspiés }nog aneces?a@%“ﬁ@%’?ﬁ%%%%&%éﬁ?ﬁlspoi nt
40 to accessigneslywt thevuser eerminal forhasekdurdng eiie rsBisich.t Rbté it AAhR\ HRAR,

i ncom_ng packet. Instead, the network access points 40 rely solely on the

i nf or rat | onthENEWEEK 3e8ss PrinhBayqtdkinowr the anpaal ddentity mfdhé usdrltyrrhipabainds
the | P pack t PRQP%H Al twor k_access contrqller using

wel | - known ?’éec ﬁﬁﬁ%@gﬂﬁ%ﬁ%ﬂ %6@5@3%68&/ ﬁs%‘c'cP/YuSc_EWEs Off PPRficle 3
s a 11 ow chascksdok| sferitively, eRehankork ddeRGRARARRG Sellel MedPoq BERATHIEN!
In block 100, a user term ndl sends an initi‘al access nessage to a hetwork
access poi n sepiepobi Ingpleckiling routerisiihstalled for the @R kddfRs asddrlingAddv@ss i s

assigned to,the user.termnal for use during this session. Note that at
this time, 0%“%’«3 PEEHBJ?%rEﬁ&é%E‘P&%iarﬁouﬁw %g%b wiieh epittenthei [Baddress of

ynane. hosto atzoller or B G TERE Gy b o b BARR B Rebd et RN

dynam ¢ host contro processor.
may sel ect gérerdiPa aciteésestiblishied 40 atcehirollpp@infighited t®eéntkOdhe dpeRitiod dfS
i nstall ed fﬁ{g t he EP address according to well- known principles. For

exanpl e, a WEHSET ¢ Pughiant khe enrrept sessionrpuchrsdd gresilel@ntol goint .

controller : I [ Qﬂ'ﬁl:] i.thin th riginal network access
point. In g@rﬁggﬁq@aaé&o{}ﬁ% i's es]'{%bma&hég IPSaGtsgcﬁW%I"} SRATERH ff GBSt o
control theelemengti on of the user term nal throughout the current session

such as to provide control point . functionality and the controller may be
| ocated within anvileelelQ, die rgretasinaccess point sends a message to the user terminal

using the dummy identifier as the MSID and specifying the designated IP address
within the message. In block 108, the user terminal uses the IP address as a MSID

and sends a message to the network access point. For example, in one

embodiment, the message is a registration message. In another embodiment, the
20 message carriers other overhead information or user data. In block 110, the
network access point parses the message to determine the IP address. In block
112, the original network access point forwards a corresponding message to the

router using the IP address as the source address.
In a similar manner, other entities coupled to the router can send messages
25 to the user terminal using the IP address. The messages are routed to the original
network access point which maintains identification information for the user
terminal. For example, if a second network access point receives a message from
the user terminal, the second network access point creates a corresponding
message using the IP address as the destination address and forwards the
30 message to the router. For example, referring also to Figure 2, assume that steps
100, 102, 104, and 106 have been performed so that the user terminal 46 has been
assigned an IP address and a corresponding route has been established to a



elements. 15 In block 106, the network access point sends a message ta ThgN 2
user termnal wusing the dumy identifier as the MSID and specifying the

desi gnat ed w8 odegtsess W thin the nessage. In block 108, thecdsgdpihsiagi Nal
uses the IP address as a MSID and sends a nessage to the network access

point. For exanple, in one enbodinent, tfe nessage is a registration
message. | n another enbodjnment, the 20 nessage carriers other overhead
i nf or mat i on oNtiedler agpigned \onthg|usek ternuinal e  Adsst asstkneathat thse petwdrk peeses

th ine the EP address. In block . 112, the orj ginal
notwor k- accdenb Bl The Brisiias MAMOER ot roesc e that Grritolids srithis ng
the EP addrefs rabwbiiCa i Einelil ARo dflufie thil R ulRAP e st RS, Iﬁgif%ges

coupled to the router can 'send nessages € user termn t he

| P addr ess. Withimthesayeragareearafithe detvooridwceds Hinbd0A NMBIHE the REEEEmMBRI Nt
which paintajns identification information for the user termnal. For
exanpl &, if % TERIGHA THETABRK Steatessa psrage lentifng itsel sisingether Fraddress. user

t ] [, t ' t [
LSt ng the U The5e80Re L8 PR Lo RELAR SRR il S8 EhoRdiil HERRSS ThE beoiabance
to the rout€Fhe Iﬁ@ﬁsa%@! wfor@ardef ©F the M@tebAOadesdhEHE 804 suds §é’8§ert£h@§:efe§ PS

100, 102, 104, and 106 have been performed so that the user term nal has
been assi grigtk pathi60. st Betavark dceess poirtsim giarags the restepe tbaistertsinalthé shed

t 1 7 JU 0 WO 01/ 56254 PCT/ USQL 48 9 t N i dto th
o L O R T Dbt K eap OB ot ST 0G0 L o, e
ori gi p@t i Ng MEIIMSAKatRAT E3EreB| The ABAVEICE kb0t %ﬁ%{'ﬁ%rdssﬂ't\éﬂ rhgégggﬁ &é;ﬁ 46

net wor k access point 40B. Al so assune that t current the user

i's _within tthe paokelr myteradd sudt as beenetsimdardcPepsthpéll. nThéd Packheutérg user
termnal 5 46 creates nessage, it creates a nmessage identifying itself
using the | ﬁogg%r&é?a&%@ ﬁ@s@&@@h@éﬁﬂgé“‘dh@aﬁwoégmﬁ mﬂﬂto‘iQH%&UCh as

cor respondi ng, oM el 554 b g&ﬁ;p_tocol. The nmessage is forwarded to the

net wor k access Sgi nt 40A Euc as over a wireless |ink path 60. The network

access poi mt 40A Trar sebotdidesrribedgemethodiet eamnd nex tubdd agd epartichiigly
netwoig access point 40A creates a packet using the I P address as 10 the

desti kit i on adyaptageoushwhes: \isted dBccoRjynsten Aohi @r vaysteon t lsachreasathe t o
QUALCOMM® HDR-2000 generally referred to as "QUALCOMM® High Data
Rate Air Interface” and IS-95. In these systems, a 32-bit MSID is specified.
Because the IP’ address is also 32 bits, the use of an IP address as a MSID is
particularly advantageous in these embodiments.

20 The invention may be implemented in a variety of media including
software and hardware. Typical embodiments of the invention comprise
computer software which executes on a standard microprocessor, discrete logic,
or an application specific integrated circuit (ASIC.)

The invention may be embodied in other specific forms without departing

25 from its spirit or essential characteristics. The described embodiment is to be
considered in all respects only as illustrative and not restrictive and the scope of
the invention is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes which come within the meaning and range of
equivalency of the claims are to be embraced within their scope.

WHAT IS CLAIMED IS:



the packet router 42 such as over a standard IP path 62. The packet rdudét200
42 routes the packet to the controller within the network access point 40B
such as over a standard IP path 64. The above-descri bed net hods and
apparatuses are particularly 15 advanﬂ%geous when used in conjunction with
a system such as the QUALCOW r) HDR-2000 generally referred to as

"QUALCOMr) Hi gh Data Rate Air Intq(lkﬁ:ﬁ" and 1S-95. In these systens, a
32 bit MSID is specified. Because t address is also 32 bits, the use

of an IP address as a MSID is particularly advantageous in these
enbodi ments. 20 The invention nay be inplenented in a variety of nedia
i ncl udi ng 1. sof tAverethogrod phaviding mareleFy pirembs enmraimgant s of t he i nventi on

conprise conputer .soft executes o ard m Cr OpLoces

di screte | ogiccCeBingA YVF\SAE @ Pk msssage |al:aq"r{?te'beﬁ‘§?r aacc‘ffﬁscﬂ?"? Eb,&stle éts ) The
i nvention vﬂﬁyequlmg@g@ OO b NBFst SREC kdrintndl O THES fivdt t WRklEssABRARI higtgge 25
fromits spirit or essential characteristics. The descri bed enbodi rrent i's

to be condintiéringitherfiral user wepimels only as illustrative and not restrictive

and the scope of . t.he iRyention is h ref i ndi cat y nded

cl ai ms rat her taﬁségpl%a?ﬁg at%rg Peigd %Odlttraggr i bltnl s i (gng%lg rig,h‘ﬁ?g%(gcome

Wi thin t hesEPRRicBAraNHg opBatoR bf tHRsY alef Rgxir, maeomcmemoamg al qurfet
enbraced within their Scope. WHAT IS CLAI MED I'S: 1 7 JUN 2004 10 CLAIMNS 1.

A net hod etatgpeigsammynivatian ssssion fr vheclisst wsspisrminaliy: receiving a first
wrefess |ink m"‘ssaﬂg Itﬁt {ﬁggareétm”&e"i?ﬁt u%ﬁq‘&?ﬁnﬁqophse %-P% rL sta%%r{ el ess

i nk message f PONP A er m na st wreless nessage

i denti fyi Rgentifier, fthé $® ad8REs beihgidesipnatéd & groigoifer fbPcadaikses op@aﬁon of
controller vvlthl n an access network, the | P address wused for controlling

oper at i on st fizshuser meﬂlgﬁp“g@hﬁ RRIMMUAICELRILSESHIONY er st or i ng a current
state of a Comik.%]ﬁgé h?&hté?o? gﬁ, :I&?irr sE?k?thfe'cBﬁ&oﬁb?er termnal; assigning the
{he 1>t or

| P address to user term na use as a nmobhile statl on
identifier, thdotwardidgmessoridevingesidimkgnessagt tbchauseotrmidal specifgmgabatR ol | i ng

operation qf
P agdress;
receiving a third wireless link message from the first user terminal wherein the
first user terminal is identified with the IP address, and

routing the third wireless link message to the controller using the IP address.

2. The method of claim 1 further comprising parsing the third message to
determine the IP address of the controller and creating at least one standard IP packet

designating the IP address.

3. A system for providing wireless service comprising:
a packet router; and
a first network access point corresponding to a first coverage area, the first
network access point coupled to the packet router and comprising:
means to receive wireless link signals from a user terminal within the
first coverage area;
means to establish a route within the packet router for an IP address, the
IP address corresponding to control functionality within the first network access

point;



the first user termnal throughout a communication session; install i g 2004
route for the IP address to the controller; forwarding a second wrel ess

| i'nk message to the user termnal specifying the P address; receiving a
third wireless link message fromthe fl¥st user ternminal wherein the first
user termnal is identified with the I P address, and routing the third
wireless |ink nmessage to the control]|er using the IP dress.. 2. The et hod
of claim! further é‘lﬁ@ﬁﬂ"s@sﬁ’@né&%g’ ?Sﬁésﬁﬁﬁ?laﬂrﬁ’% eptifier fag hepsde t he

| P address of wﬁgﬁﬁ. qol ' er and creating at |east one standard |IP packet
designating the address. 3. A systemfor providing wireless service
conprising: a packeieanotd esceivanmesaadels rfeim st wser keravoal ddengifiadt by the 1P
corresponding tg,a first caverage eq,. t (rst, netwprk acces oi nt
coupl ed to theag%‘éﬁse?s ?é@?@% é‘ﬁgm&:g‘#ﬁ?‘ﬁgﬁ %S{%&Hg TPYe BT AN ?‘bﬁ'@ss li nk
signals from anugefik hede® pstht Wildthe [ Rfiredsi T St coverage area; means to
establish a. route wthin the packet router for an I P address, the IP
address corresponding to control functionality within the first network
access pqint; 7 JUN 2004 .11 ans to _assign the |P address as a.Nobile
Station |8entifingrSypigm togejﬂg’er:" ﬁi‘ﬁﬁ?mpfls’&%fda Eeond P%wroél&eaic\cleess 8 ges
fromthe yssiled /tA: Padket AR the S6LoRY nbirk Bccedisbimsondsisghbbi | e Station
Identifier (MSID), and route the nessages to the netwirk access point

usi ng the | P adtansto redeiva mirelops linknmsssageafram3zhe ysarienmind ipithis jarsgcends econd
network access point coupled to the packet router, the second network
access poFﬂYer rﬁgﬁ’si ng: nmeans to receive wireless |ink nmessages fromthe
user term nal yidaht b Farseatio RrelesOlak A@Ssagé RAdet¢riimsthe OP padress; bl Wi r el ess

| ink message to determne the | P address; and  neans_to creat«cel a standard
| P packet desi gwans i) create 3 plapdard dB pagket designatingethe IP address and pass the

standard IP packet to the packet router.

5. A system for providing wireless services comprising the steps of:

means for receiving a first wireless link message at a first network access point,
the first wireless link message from a first user terminal, the first wireless link message
identifying the first user terminal;

means for assigning an IP address to the first user terminal for use as a Mobile
Station Identifier (MSID), the IP address being assigned to a controller at the first
network access point, the controller for controlling operation of the first user terminal
throughout a communication session, wherein the controller stores a current state of the
communication session for the first user terminal,

means for installing a route for the IP address to a controller;

means for forwarding a second wireless link message to the user terminal
specifying the IP address; and

means for receiving a third wireless link message from the first user terminal

wherein the first user terminal Is identified with the IP address as the MSID.

6. A network access point in a wireless communication system, the network access
point adapted for communication with an Internet Protocol (IP) network, the network

access point comprising:



standard | P packet to the packet router. 5. A systemfor providing Wy gierns
services conprising the steps of: nmeans for receiving a first wireless |ink
neEssage at a first network access point, the first wireless |ink nessage
froma first user ternmnal, the first Wreless |ink nessage identifying
the first user termnal; means for assigning an I[P address to the first
user termnal for use as a Mdbile Station ldentifier (MSID), the IP

addr ess bei ng aserejnerdadaptes] WoFRCPIYE| & imeasage HEOM & yser tagifg)y jnd;pasg dhgyoi nt |
the contrqll f.or r.Ql. It i : [ 13l 4l : 1

t hr oughou?Ill ea?%%r‘rﬁ&ﬁfé@ﬁ{“f‘%h Ige%ggﬁ%gsﬁ??%g@giq%“{"ﬁ%’ E:ﬂc?nlt%‘rao dfegé béltﬂ grﬁg@a% a%:ur rent
state of tMebilecSmnivmideatifian(MBHEY) o 4s0x dédtaationr Bt addvess dfer cintraller ofeans f or
installing a rqute for the |IP address, to a controller; means for forwarding
a second WigHAHAE agqersPoiaionlie user A8k er terninal specifying the |P

address; and Meghtolldor B8R HKRyé hillaptméh kRS dblcAEARMEEROMRA he

first user termna ereln rst user termnal Is identified with the
| P addr es<lamdirkHeydviRiddag@nend omertawgirklesclidss point in a wirel ess
conmuni cati on syste t he net wor k accesspﬁgpiﬁa‘% ada%ed or conmuni cati on

with an I nter ndtcaps frsEGiing ppbyft paskghpsng TR & & poi nt
conprising: 1 feL4lN 130Gdsskds dhd Pabiter @b 2GaRk&Oroufer! GHRILY BnedTERS patkel F OM a
user termnal and parse the nessage to determ ne an |IP address of the user
term nal , at¢redinP taithgrlBsddises.ng used as a Mobile Station ldentifier (MSID)
and as a destination IP address of a controller of an originating access
point for the user termnal; controller for radio |link | ayer managenent,
signaling protocol managenent, and data |ink |ayer nanagenent over a
wireless link; neans for creating an |IP packet using the IP address as the
address; nmeans for passing the packet to a packet router, which routes the
packet according to the I P address.




