[ 0001] W RELESS METROPOLI TAN AREA NETWORK ARCHI TECTURE FOR MANAG NGNETWORK
RESOURCES AND MOBI LI TY [0002] FIELD OF I NVENTI ON [ 0003] The present

i nvent i orwoeb@ss4sgeneral ly to wirel ess netropolitan ar egeTnstowsnis 7§ VWANS) ,
and nore particularly, to an architecture for managi ng network resources
and nobility in a WWAN. [ 0004] BACKGROUND [ 0005] Wreless netropolitan area

network ( S I ' rovi des
fhgl shandaiss RPROPOISTARCARMENIIWORK ROHRHAPURE

t he networ roce es to enabl e managenment of network

resources, nobil i ROR MANACING NMETWORK BESMIIRCE: DMORBIEIEKoul d al | ow
the networks to perform seam ess handover between different WVMAN networ ks
and harnoni ze the handover process with 802.21 for seam ess nmobility with

other wirghggs networks (e.g., FIRLDIOWINMENTIONcal area networks,
cellular, etc.). [0006] Current solutions do noi defi ne how WWVAN, net wor k
resour ces [80@3lmanag@be amesandvinvention relates genevally Woneless metsenaldah vari ous

WVAN net wor ks . ] r EBured6 1 Les. There
s a need atrSaBgﬁgn%{gWﬁggh&n%{d%ﬁggg%ﬂﬂ%%?ﬁ?&ag%ghl tectur eghﬁ?%?gr adi o
resour ce mpiaganessbufdeRBdndandbilitbid a WMAdhagenent bet ween WWAN and

het er ogeneous access technol ogi es. [0007] SUVMARY [ 0008] The present

I nvention proposes an infrastructure to enable seam ess nobility for WVAN

net wor ks quoar ovi de for managemenigAtKeREWK®M and network resources. A
network reterence nodel is introduced where the_radi o resource nmanagenent

(RRM and [Bebalover Widylesubleigopolitan avear oefrosk WMAN rbandasdedgvedpack. The
network mapagenent Rl 20&ubiwh BSRYISALStHe Hetd Ok IR with procedures

to enable management of network resources, mobility, and spectrum. This
network architecture should allow the networks to perform seamless handover
between different WMAN networks and harmonize the handover process with
802.21 for seamless mobility with other wireless networks (e.g., 802.11 wireless
local area networks, ceilular, ete.).

[0006] Current solutions do not define how WMAN network resources are
managed and how users can handover seamlessly between various WMAN
networks or from WMAN networks to different access technologies. There is a
need to define reference models and network architectures for radio resource
management (RRM) -and mobility management between WMAN and

heterogeneous access technologies.

[0007] SUMMARY

[0008] The present invention proposes an infrastructure to enable seamless
mobility for WMAN networks and provide for management of spectrum and
network resources. A network reference model is introduced where the radio
resource management (RRM) and handover (HO) sublayer is introduced into the
protocol stack. The network management plane is responsible for the RRM and
HO management. Also, the invention proposes physical and logical network

architecture options for network management.
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HO managenent. Al so, the invention proposes physical and | ogical network
architecture options for network managenent.[0009] A system for managi ng
resour ceswonro@wsiddrncl udes a control and data pl ane andpraTrmp@ges®ng pl ane.
The control and data plane includes a service specific convergence

subl ayer, a MAC common part sublayer (CPS), and a physical sublayer. The

managenent e ing L G L foL € r
managerent O80Ty, 2 B S o A R e A AP et dover
subl ayer, d@atphplane aindsa lvhaysyermarngiene rffheodritrgl, arahdata plemageskmdes ser vi ce

access point, throygh which the conpon of the nagene an

conmuni cat ¥IRE ﬁp%"éfgﬁc%’tvﬁﬁg‘?mf’ § C]@?grAai@ééépﬁnmn Wﬁ%@ﬁﬂ&rﬁgﬁg 53\%}?‘1? in a
VWANI ncl udgsydcdTRblaget. RiHeah hnagdnitan SRR Ain AU A Rirvick BieciiidavEEesddb] ayer
being specific to a network type of the WWAN, a nedi a i ndependent handover

(M H) |k ovesullayenrmanrgesreysensity (MACGRPY magragement eptity; afi Mgublpserfic to a
network ty of the N H pet L an. H._hj | ayer
Conver geneBapatele SHEYBh 2R Voical AL inaREhEen P ot il X

i ncl udes asheie aeta@kipint, dhraghovhichdhs compenents of the hearagemenk plared a M H
access gateway. The ba&g S atgon I's configured to communicate with a

st ati on. Tﬁ@nﬁﬁﬁﬂ%ﬁ%ﬁ@ %“%ﬁﬁ Way is configured to operate as a system
managenment i@fpf ty a@%&ﬁ:ﬁgﬁ@drﬁh& he hhibvdrth HRBAAN Rlchfies a thépikare

net wor k communi cat es adi o access gateway. The M H access gateway
i s confi gupad; 4 bapdevieo sublaper, 4hé haledryadeuitlayrabengsipscifinto a netvwkimecat e

with the ragdj.o S _gateway.. [0012] . A syst o managing resources in a
VAN | ncl LdeteaNREERS et haghehtepl ben e TR B 1 L B doh RIS e
base st ati fifhctidnCONEFYEhe LLIOF g bifdcifad 1o anidiivork Sipalol the WMYEN pec BHES
gateway conmmuni cates with the base station and incluydes, a radi o access

gat eway anbardaverifierdions apd il higher layer cavergengafBiEipn: s configured t o
perform ”Efboéiﬂ ndep%@?&ten{'mdﬁl\é‘i%@i@nﬂasﬁﬂrces in a WMAN includes a base

station, a radio access gateway, a core network, and a MIH access gateway. The

base station is configured to communicate with a station. The radio access
gateway is configured to operate as a system management entity and to
communicate with the base station. The core network communicates with the
radio access gateway. The MIH access gateway is configured to perform media
independent handovers and to communicate with the radio access gateway.
[0012] A system for managing resources in a WMAN includes a base
station, an access gateway, and a core network. The base station is configured to
communicate with a station. The access gateway communicates with the base
station and includes a radio access gateway and a MIH access gateway. The MIH
access gateway is configured to perform media independent handovers and to
communicate with the.radio access gateway. The core network communicates
with the access gateway.

[0013] A system for managing resources in a WMAN includes a base
station and a core network. The base station includes a MAC and physical layer
device, a radio access gateway, and a MIH access gateway. The radio access

gateway is configured to communicate with the MAC and physical layer device.
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communicate with the radi o access gateway. The core network conmuni cates
with the access gateway. [0013] A system for nanagi ng resources in a WAN

i ncl udes wokass4sat i on and a core network. The base st @Ccrars200308des a MAC
and physical |ayer device, a radio access gateway, and a MH access
gateway. The radi o access gateway is configured to communicate with the MAC
and physi cg ) Vi tilgggﬁe aehg ] ettty erform
medi a i ndgglé%@ﬁa{cﬁgs%%\%%?%&h%n%l COG% ﬁl cat \eﬁ?év(\jn'ﬂfl %lc% gﬁar'i%i(jci]%%ggg%@s

gat eway. Thed ctor eomatumicate cwitiuthe ataskio vadehsst Igatdyease That ¢aya. ngi9Grk] BRI EF
DESCRI PTI ON OF THE DRAV%NPGS LOO%S’;. Figure 1 is a diagramof a WVAN

ref erence FASUBHDICABRSED Ehe hpEe F21100, " §i agram of an 802. 16g handover
managenent plane; [0017] Figure 3 is a diagramof a first enbodi nent of a
WVAN | ogi cal network architecture,; {49018 Fiqure 4 is a diagramof a second
embodi ment [06l4h WWAN | ogBBEEF RESEGR H@%ﬁiQEégﬂﬁrBRA[Vﬁ@i@F Figure 5is a

di agr am of I rd epbodi t 1:0f ' architecture;

[ 0020] Fi gw@&%ﬁ i's I%frgg}rnlg% %ﬁ%&%&v ié%g?éﬁ%%@ggdaawN physi cal

net wor k ar mloilsect ur Figr@@2ikla dagtam of ah 802. 16z dgmdovefmansgament Mabadi ment
of a WMAN physical network. architecture;,.and [[0Q22] Figur IS a diagram
of a thirdl0SiEbd: meiewe ?a!%/w;&ﬁ?mi°£&|ﬁﬁgﬂﬁ{h° ’%%’%th?f%ém\.& i‘f%@aii?,]
DETAI LED %%%‘g; SFurbHE PREFERRED EMBODI MENTS [ 0024] Hereafter, the

term"station” (STAJincludes, but is not limited to, a wireless |
transnit/r@odBve uniFigure 4iser disguarprasatsecend ¢mbedisreniebpl WMANdegirder

network architecture;

[0019] Figure 5 is a diagram of a third embodiment of a WMAN logical
network architecture;
[0020] Figure 6 is a diagram of a first embodiment of a WMAN physical

network architecture;

[0021] Figure 7 is a diagram of a second embodiment of a WMAN physical
network architecture; and

[0022] Figure 8 is a diagram of a third embodiment of a WMAN physical

network architecture. -

[0023] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0024] Hereafter, the term “station” (STA) includes, but is not limited to, a
wireless transmit/receive unit, a user equipment, a fixed or mobile subscriber
unit, a pager, or any other type of device capable of operating in a wireless
environment. When referred to hereafter, the term “access point” (AP) includes,
but is not limited to, a base station, a Node B, a site controller, or any other type
of interfacing device in a wireless environment.

[0025] The present invention defines a generic architecture for WMAN
equipment to allow for seamless mobility within a WMAN. Also, it provides for
mobility between heterogeneous networks. Section 1 introduces the protocol

reference model. The management plane concept is used to address mobility and
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unit, a pager, or any other type of device capable of operating in a

w reless environment. Wien referred to hereafter, the term "access point"
(AP) i nclwodesoe/dsmis7i s not limted to, a base station, arPtodam2B85089038te
controller, or any other type of interfacing device in a wreless
environment. [0025] The present invention defines a generic architecture

for WAN eg rll soﬁﬂc«%h%ﬁ&%&ﬁ% ntS S8 RSEsHERMRIthé Ioélc‘ﬁfl hétydrR a VM ctifb S0, 1t

provi des fo Ity et erogeneous networks. Section 1 Introduces
t he prot oc'dibvorm lemicd noddehre iﬂtmdmaé,gémewst@mdﬂenagﬂm@m Entityugedia o

001 ol noPOREPKFaEEDY B dpe MaHkS RGO OGN E B HBHES VD YR PORRIERE- t he

Syst em ManggamNs ERéwd Yhow aHE dogiesle asclGRicERY darnhd @Fb@woadiffw@rﬂ?ndent
Handover (I\/IIH—P access gateway. Section 3 shows how the l[ogical architecture

can be nappeplemendations:ent inpl enentations . [0026] 1. WWAN Pr ot ocol

Ref erence Mbdel [0027] Figure 1 is a diagramof the proposed WVAN ref erence
nodel 100. The nodel 100 includes a control and data plane 102 and a
managenent [q0i28he 104l. Th&VMAN Pedtoeri RedateacoMadel 102 i ncl udes a service

Comon par OO oy erFiEhRd twibgpim ohttissdhaprisy UHERS Faprath et A0\ par

of the MAGT{EScHEZL00 %E@u@es%y&itfﬁlanatﬁutamnelﬂ@ aJJ‘S xﬁ@x{%ﬂﬁ{m plaleane 104

i ncl udes a service specific CS managenent entity 120, CCPS managenent
entity 12210@, Ebe; gontryl su@Id@%rpla.mm PArinendess amlcefsmfnﬁc VIV eTRSNCe

ranagement 15(61% é)lo e {kirey ra]lgce r#%lgr U | ]t%gim(?n %%hﬁ%ygéﬁﬂfm er

rranagerrent Ié manag eman acces porn
interface ¢3®) 1\1\?3;5%&&&%@& Haza(umlaympah%fme Mnmmnmm)guneal as a

single layer, the RRM and HO subl ayer can al ternativel, | gured
as a separ Hhﬁlml\?l‘l?lﬁﬂe&%@ T&de%agq@%m? Odjpcludes peprvi %)/eeﬁp E‘%ﬁ be a

subl ayer t &a&ﬁ&%&@% éﬁt)ﬁ%r 120, a MAC CPS management entity 122, a security sublayer
124 (which is part of the MAC CPS management entity 122), a RRM and HO
sublayer 126, a physical sublayer management entity 128, and a management
service access point (SAP) interface 130. While the RRM and HO sublayer 126 is
shown in Figure 1 as a single layer, the RRM and HO sublayer 126 can

-I-1

alternatively be configured as a separate RRM sublayer and an HO sublayer or
the HO layer could be a sublayer to the RRM layer.

[0028] The SAP interface 130 is used to configure the MAC layer and the
physical layer, and to obtain measurements from the MAC layer and the physical
layer. Additionally, the SAP interface 130 connects the RRM and HO sublayer
126 to RRM and handover functionalities, which contain RRM and handover
decision-making processes. The RRM and handover functionalities are located
outside the MAC management entity 122. These functionalities include the
algorithms that receive inputs from the MAC management entity 122 and make
RRM and handover decisions. These functionalities can be located in the SME
(session management entity) in the 802 reference model.

[0029] Figure 2 is a diagram of an 802.16g-handover management plane
200. The management plane 200 includes a mobile IP part 202, an 802.16 HO
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[0028] The SAP interface 130 is used to configure the MAC | ayer and the
physi cal |ayer, and to obtain neasurenents fromthe MAC ayer and the

physi cal wayess/osagdi tionally, the SAP interface 130 conmetts2a050398R and HO
subl ayer 126 to RRM and handover functionalities, which contain RRM and
handover deci si on-maki ng processes. The RRM and handover functionalities

are | ocategd b?:#};e%'%g.c 59g?%@?Mﬁf&&?ﬁﬁeﬁ%‘ér?ﬁmﬁégﬁn&tf&ﬁ&l(ﬁl‘{ﬂﬁb’ﬁ‘?Q@(JS' ties

i ncl ude the' gorithns receive |1 nput's from Cmanagenent entity
122 and neke NRRY HOdfunaticn V208, dadi sn BT nidtekelP lmghdrolagbr comeergentebe

| ocated in the S ssion i .e in.t ce nodel .
[0029] Fi gianetion @Lﬁﬁﬂé& A SAR gogﬁf}gg?ti’%l@“r%%f’d W%ﬁ%ﬁ?ﬂp@%’% 200.
The manageg®nt,plaRe &PQohikct Ut8SsER. 1@ H O esdtapar 20243, thng@H21 IMTH

HOsubl ayer 204, an 802.21 MH dotl 6 | ower |ayer convergence function (LLCF)

206, an Mmamémmtp]@neZOB and an M H nobile IP higher |ayer convergence

222 are usiSDh confltdobRLABY o2 (A RURRE R BRSo R RS T 2ce

nmanagenment Ho s’:lﬂﬂaye[r%&@'l‘h&ﬂ@@kﬂ&ydrm4dmﬂ@ﬂeé che1®02006 NEACQ and bhysmal

responsibility of the 802. 16 204. Th f
{ho. 502, 16IaRES rsemdpetcaPmPRaNYl bt GRHERTR Y i Bin AL G BREOGT
triggers vg Eb@o{\%\& gg%)e@twél Cﬁ*thé%Pﬁ a%?é%d t%%i%an @ﬁ{éegdz Y& Lkybndif tHehere i's

a need to c ange 16 stbn subl ayer 204 sends the
triggers t802.hé HsubikyeP Zﬁéraends)Zhe ﬁoggea:ﬁ to ﬂihe mqtebrﬂPoP@quQ%aﬁ‘ab\a@r (e.g.,

he 302 16k st agfBky Baadode i Beanse 4 sl oz to 30T Bl

handl es th@m §lamtien’ GRREEH B2l 16 HO@uelaysraomﬁﬂetsozcztnamgedwlem@m n or

performng a andover with other technol ogies. [QO 1]. Wi | e managenent
pl ane 200 206.dhed025MIH hemdiasdhe Bandaver Sepnagips i eﬁ%]ts\ﬁ(ﬁ M¥nagenent
plane can Be 4 MLiG T YEDrhiing Dhan¥iBferbith other technologies.

[0031] While the management plane 200 is described in connection with an

802.16 network, the management plane can be implemented in any type of

WMAN by changing the HO sublayer 204 and the LLCF 206 to correspond to the

appropriate network type.
[0032] 2. WMAN Logical Network Architecture
[0033] Figures 3-5 present different WMAN logical network architectures,

in which the physical and MAC layers are located inside the base station (BS).
The HO sublayer is located in the system management entity, namely the radio
access gateway. This system management entity can be responsible for one or
more BSs in the same subnet. The MIH access gateway contains the 802.21 MIH
functionality. The BS communicates with the mobile station subscriber via the U
interface and communicates with another BS via the IB interface. The radio
access network (RAN) is connected to the IP core network via the I-CN interface.
[0034] Figure 3 shows a first embodiment of a logical architecture 300,
where all logical nodes are connected via standardized logical interfaces. The

architecture 300 includes a plurality of wireless stations 302, a RAN 304, an IP
-5-



WWVANby changi ng the HGOsubl ayer 204 and the LLCF 206 to correspond tothe
appropriate network type. [0032] 2. WMAN Logi cal Network Architecture

[ 0033] Fiwonres/@32487present different WVAN ogi cal net wor PCcarushoos®s40as es, in
whi ch the physical and MAC | ayers are |ocated inside the base station (BS).
The HO subl ayer is located in the system nmanagenent entity, nanely the

radi o acceéo%%gg{v?eéﬁﬁga,%& aﬁﬁﬁﬁﬁﬁ%éﬁﬁﬂéogﬁﬂéRANGHMtlﬁclhﬁéQ&!{bdeb' e for

one or noreé | e’ sanme subnet access gateway contains the
802. 21 M Hudorebiseshations(BSyB&0 BSd abirashireatadio adcess gatewapdl2, svhdchuisiaon
subscriber via the U in%]zrf% e and conmuni cates with another BS via the IB
i nt er f ace. SYRHE AR APERTL & ﬁgtvxork (RAN) is connected tothe IP core

network vi goBBp |- CM iwitédsa@atioh JV34donfrhghiicated withvs BS 810 stectieoUi ment  of
a logical architecture 300, where all |ogical nodes are connected via

st andar di zederfaes 320 ThetBPs 31@ sommymicate Rithoeadhy ethgpoveribedatertateyr al ity
of wireles tr@f yels , M H
access gat g%\%y'ﬂgeoggéﬁg%m@@% tl%%ﬂllj esir%ar%g agﬁég%\r%e&%agé(e}ﬁgt%?gﬁé%( BS) 310
and at | eaiiterfaee 324 ithisdc a esssegdthavainnddi@lizedA titerfacabatyseatheBSagdnent
entity. [0035 w reless station 302 co ni cat es, i, t.h BS.310 over the U
interface %ﬁ)%”“ tigakion ﬁ?dtcg?ﬁﬁﬁ?ﬁ g&ﬁl&ﬂﬁ%ﬁ“é&ﬁ‘ﬁré@g&t’- '838 ragigeacesss
interface 322walb81BSmAthiCREWIHH &RNStNErdYet 1R AGFhERrARE 896. TRIAWRYS 312
over the Ainterface 324; this is a reuse of the standardi zed A nterface

bet ween t hecdss gatewae3 1A omemunisatasoritiatile e cotectetnarin PP paen e ey er
(ASA). The, ! a}%li% %%% rgé%o%%é(s% é%éﬁé%}ﬁ%%&?@hﬁ&%ésm&ﬂ%ﬂe RE

er the
AG i nterfagéte e radro acce conmuni cat €s v%n %cc? Se | P
cor e net Wogkte3Q§ 308asvet bige I-OMIH hiterfhec83®28. The radi o access gateway 312

comuni cates with the MH access gateway 308 gver th -CMH interftace 330.
[0036] Fi glfi0s6h sho@g’éresé'c&i?ﬁwénﬁoﬁqcﬁ’é t 1% Oﬁn}%i 2 r]r%ﬁ’ﬁgr etwor.

architecture 400. The architecture 400 includes a plurality of wireless stations
402, a RAN 404, an IP core network 406, and an MIH access gateway 408. The
RAN 404 includes one or more BSs 410 and at least one radio access gateway
412, which is a system management entity.

[0037] A wireless station 402 communicates with a BS 410 over the U
interface 420. The BSs 410 communicate with each other over the IB interface
422. The BSs 410 communicate with the radio access gateways 412 over the A
interface 424. The radio access gateway 412 communicates with the IP core
network 406 over the I-CN interface 426. The radio access gateway 412
communicates with the MIH access gateway 408 over the SAP interface 428. The
IP core network 406 communicates with the MIH access gateway 408 over the I-
CN' interface 430.

[0038] A third embodiment of a logical architecture 500 is shown in Figure
5. The architecture 500 includes a plurality of wireless stations 502, a RAN 504,
an IP core network 506; and an MIH access gateway 508. The RAN 504 includes
one or more BSs 510 and at least one radio access gateway 512, which is a system

management entity.



architecture 400. The architecture 400 includes a plurality of wreless
stations 402, a RAN 404, an IP core network 406, and an M H access gat eway
408. The WONoess248ncl udes one or nore BSs 410 and at | eastr/usp@snamr® access
gateway 412, which is a system managenent entity. [0037] A wireless station
402 conmmuni cates with a BS 410 over the U interface 420. The BSs 410

communi cat gout h eaahy QLOSE Ktn 50 cbbirkilihieaCt 22BSTBIR) B tht0y

comuni cate Wth the radi o access gateways over the Ainterface 424.
The radi o intadss 50 Bhe\BIEZ]Communiatewithi ¢achtothen ¢verdhe IBdntwsface406 over

the I-CNinterfa . The r.adi 0 .access gat ewa 12 co nicate ith the
M H acces S%&msﬁg cgipzyuRifgte A&ﬁf'ﬁ Oa%"ée%f%%e‘ﬁ‘ﬁ%s %V(?Fgﬁ%e wor k 406
comuni cat@geMhdehsd1erid Fhdis GResssIRitenay 540&oaeinichtes! vvhi thieeltf eme 430.

[0038] Athird enbodi nent of a |ogical architecture 500 is shown in Figure

5. The ar chetwork A0S sver ithe | ldWs intepfage £126; Ther rafipepeesss GetaTBh91802, a
RAN 504, an | P core n r B ENRYF The RAN 504
i ncl udes O%%Pn%?eesv%@é\%@glﬁa Cg%écéiagé&%\él%bne rg |%g§%cess aggtg%%i/ay 512,

whi ch is aByetastwakddssenimenichtey witlOaR) M wiceesk gabevatyai 080ves Oize 1-

communi catgs with a %S 510 over the Uinterface 520. The BSs 510

communi cat @NWRITRSE PP bt her over the 1B interface 522. The BSs 510

communi cat gowpt h t heneadiia BRERYSe FARWAVRItSarod R isthst ARl Redsace 524.
The radi o access gateway 512 comuni cates with the | P core network 506 over

the |-CN i gatewhzdd 258 @onmiented deltle Nibbaccegmgatnmpy 08 dormuAPdatedadgi th the
cormni a GEBIGHER 1 RATH Frmstieg ooty B A8 Bauditr S0P iRt B8 550,
[ 0040] The main difference in the architecture 500 is that the radi o access
gateway 512 18 conngcted g N Bn Gtk Rt e 8 Vi@ @ SAP interface

[0042] The three logical network architecture options 300, 400, 500 allow

WMAN equipment manufacturers to map these architecture options into

different physical network implementations, for example as shown in Figures 6-

8.

[0043] Figure 6 is a diagram of a first embodiment of a physical network

architecture 600. The architecture 600 includes a plurality of wireless stations

602, a RAN 604, an IP core network 606, and an MIH access gateway 608. The

RAN 604 includes one or more BSs 610 and at least one radio access gateway

612, which is a system management entity.

[0044] A wireless station 602 communicates with a BS 610 over the U

interface 620. The BSs 610 communicate with each other over the IB interface

622. The BSs 610 communicate with the radio access gateways 612 over the A

interface 624. The radio access gateways 612 communicate with each other over

the AG interface 626. The radio access gateways 612 communicate with the IP

core network 606 over the I-CN interface 628. The radio access gateways 612

communicate with the MIH access gateway 608 over the I-CMIH interface 630.

The IP core network 606 communicates with the MIH access gateway 608 over

the I-CN' interface 632.



(528), but it is also connected to the BS 510 via another SAP interface
(524). [0041] 3. WWAN Physical Network Architecture [0042] The three

| ogi cal rwowoosdosayschi t ect ure options 300, 400, 500 al | owCWéAbbosgBgopsTENt
manuf acturers to map these architecture options into different physical
networ k i npl enentations, for exanple as shown in Figures 6- 8. [0043]
Figure 6 i I agr of...a:.f1 el . |

architect u[r%(e)g%]go. Tﬁgﬂeaa{rrg %‘%ﬁ E%J(rse GC%ﬁ@%ﬁthéga épgyﬁjr’ééﬁltlgltﬂ%%\%l\n@l gl ess
stati ons G@dwoak Bid: GBS 610, Whiclocan coataiordnlBtle; phasitadlayer bBndpossllygat eway

608. The RAN 4 includes one or nore BSs 0 and at | east, one radi 0 access
gat enay 61%he &%@:HW% g}‘%%‘i}@rﬁcﬁ%ﬁ‘? fEAY 621#1 i“félﬁ}gh CORRRS ﬁ“?/\/iﬁ?@fi%vseg station
602 commungeatiesalifiéd) addBRe VIBH Qeedss idaGewhy BOS WhEtB BAbhind Al tBSSMEHO

comruni cate with each other over the |IB interface 622. The BSs 610

comuni cat fnakiphalities (.ed 80223k dbe agehitaskyre GH0assymes thrsuse of gendralived 624.
The radi o access. gateways 612.. nicate with each other over the AG

i nterface .Ov‘?ﬁglafnggfeoeg‘g%éts@géggremys 612 communicate with the I P core
networ k 60®0a8er tha&iguieN ik atdesdraacofe2@condhenbadimend of 2 physict] eebyek6 12

communi cate with the M H access gat 08 over t I-CMH interface 630.
The | P cor &CREEHBTR 7@@6%&% 'eﬁfg’trégi\ﬁﬁn'){?aug?%g Hﬁ‘ﬁai}‘g‘é 8%@’“6??15:3 18§8 over
the I-CN n’g%%fﬁ&ﬂ%@?&ﬂ Qﬂ‘iﬁko&f}f‘et%?ﬁgv%%q%rmﬁ%4iiﬂa{laéﬁﬁletd}aﬁ&enaj or

physi cal s on the network side: 610, which can _contain only the
physi cal | B§ef1@add pbleisbine achessigatewany €12. Rapl agceds gatawer 342 teludgsyp 612,
whi ch cont aijias the handov funct.i ities: M H access gat eway
608, whi ch® & pbeoRs BRI AR 4, AR %%’Sgﬁsﬁtgg'g{’inﬂgt . 802.21). The

archi tect upp@46P0 asRERlédiestltion 020RAiMahicaRd WithdoBEr 71 bagetirnU

entities. [0046] Figure 7 is a diagram of .a second enbodi t. of a physical
net wor k 1[nterfa!:e 72(% The BSs 710 comm%nicate with each other over tlthI% ingerfacep y

722. The BSs 710 communicate with the access gateways 712 over the A interface
724. The radio access gateway 714 and the MIH access gateway 716
communicate with each other over a SAP interface 726. The access gateways 712
communicate with each other over the AG interface 728. The access gateways 712
communicate with the IP core network 706 over the I-CN interface 730.

[0048] The architecture 700 is an alternative implementation for the
centralized solution, where all the handover functionalities (radio network and
802.21 handover) are centralized in the access gateway 712. The radio network
and 802.21 handover functionalities interface with each other via the SAP
interface 726 in the access gateway 712. In the architecture 700, the BS 710
contains only the physical and MAC layers.

[0049] Figure 8 is a diagram of a third embodiment of a physical network
architecture 800. The architecture 800 includes a plurality of wireless stations
802, a RAN 804, and an IP core network 806. The RAN 804 includes one or more
BSs 810. Each BS 810 includes a MAC and PHY section 812, a radio access
gateway 814, and an MIH access gateway 816.

[0050] A wireless station 802 communicates with a BS 810 over the U
interface 820. The MAC and PHY section 812 communicates with the radio
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architecture 700. The architecture 700 includes a plurality of wireless
stations 702, a RAN 704, and an I P core network 706. The RAN 704 i ncl udes
one or nowe 2B®BHsZMO and at | east one access gateway 712pCEaskoraosmss
gateway 712 includes a radio access gateway 714 and an M H access gat eway
716. [0047] A wireless station 702 conmunicates with a BS 710 over the U
interface Ew AP RiAGAh Berth deBo0PhHe PAdI6 heQ¥SEatelBy!dR4
interface %c%ggsg-ﬁ%le &?@%&%‘%mn@t eevvith t he %ccesscgat g%vaysy712 over

t he A nterfmte¢he RUH Abress gatewayckseonyausivaye With each other Rver asewnd gat eway
716 communjcate w.th h, .ot r a SAR interface,726. The cess

gat eways 7‘L_‘(‘§ﬁ é&ﬁ’?ﬁfﬁ‘iecgsé ﬂg‘f Hf%ag?:&&lﬂg’ru%%? Wﬁ% %éhnztglﬁ L& %‘JSEEThe
access gat g\eysce/dds. TAEBHIABcEmMiicdts vititeaPeobehevokk 806 orirehe I-he | - CN
interface 730. [0048] The architecture 700 is an alternative inplenentation
for the ce@Nriat¢rface -ution, where all the handover functionalities (radio
network an .21 d : n i.Zed «f s C :712. The
radi o net V\@Pg?ﬁnd S@QZ%ycﬁg%a%gr@uﬁ%ﬁdgﬁa%{a{%esﬁ?ﬁg’?g’r ?@%Ié&%(fe\g@%lgch ot her
vi a t he SARetwirkrandc®2/26 handétes fandasmlitiet eme ymplednentad ihéghaBshilthect ur e

700, the BS 710 cgontaj ns_.only the physigcal and,MAC | ayers. ..l 004 Ei gure 8
is a di agr]a%’i‘@ﬁveé?"tnrﬁtﬁo&ag%% I-WE‘HPPCB% ‘ﬁﬁﬁﬁ@? %&Fr CEV%‘;?'QE&P pre E?P&rg 800.
The ar chi t Hol{£eB0Md the! fdesnd st BAPY8Y, gpitr el ess stations 802, a RAN
804, and an I P core network 806. The RAN 804 i ncludes one or nbre BSs 810.

Each BS 810 includes a MAC and PHY section 812, a radi o access gateway 814,

and an M Ss gate 316. [0050] A wireless station 802 conmuni cates
with a BS %Eﬁver ﬁ%ﬁ-@%@%—l&rfaw 820. The MAC and PHY section 812

gtz)rznm_rll_ihcat ﬁ}é)_5w_i th the rad 9acae s Mahapiny r&bdragén aavirelesd mSiBpolitaar f ace
. e radi o access gateway 814 _and the H access gate 816

comuni cat &4 hevEHb OGRAE Seirc] 280 dafrPlAe APHCORRaEE BN Plae TS 810
conmmuni cat @on%&lhar?@(agtgtﬂﬁﬁe qNAhdeE kBvice specific convergence sublayer; a

medium access control (MAC) common part sublayer (CPS); and a physical

sublayer. The management plane includes a service specific convergence sublayer
management entity; a MAC CPS management entity; a radio resource
management and handover sublayer; a physical sublayer management entity;
and a management service access point, through which the components of the
management plane communicate with each other.

[0054] 2. The system according to embodiment 1, wherein the radio
resource management sublayer and the handover sublayer are combined into a

single sublayer.

[0055] 3. The system according to embodiment 1, wherein the handover
sublayer is part of the radio resource management sublayer.

[0056] 4. The system according to one of embodiments 1-3, wherein the
control and data plane further includes a security sublayer located in the MAC
CPS.

[0057] 5. The system according to one of embodiments 1-4, wherein the

management plane further includes a security sublayer located in the MAC CPS

management entity.
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I nterface 826. The BSs 810 comruni cate with the IP core network 806 over
the ICN interface 828. [0051] The architecture 800 includes a "fat" BS 810,
wher e t hewoadismsesrwor k and 802. 21 handover functi onal i Preassass/oswps enent ed
in the BS. The handover functionalities conmunicate with each other and
wi th the Physical and MAC | ayers via the first and second SAPs 822, 824.

[ 0052] Embpghgents G005 Jstefh, A SRl hATIOEINY o WREIECHRtoPolftalll 1 € €S

met ropol i tan area networ [ ing a control and data plane and a
managenent ayehareeworkn& MAN rintludest adaokilegndermet prritaehd §IP) @aste plirodowgyeci fi ¢

conver gence .subl ayer,; medi access cont.r ol C ormon 1bl ayer
(CPS); andSlg’iWs%@g}angﬁﬁ?%i}gﬂ%ye?&@lWﬁﬁa‘gﬁg%"fl {1%@5%{5% ' u%}gw?vi %:/e
speci fi c CRRYRITHBESR ISHPhRAWRe MBVIEDEoRE 1apsit dohyérganddfun it (MLIGI) ptilent
entity; a radio resource rranagerrent and handover subl ayer; a physi cal

azbl ﬁye[] nbh&fdeing spasifiatp;a ozk faecnd dhe MMAN:; w MEH andeeerdyngiionst hr ough
ich the co $ ;0f H&ﬂé' .ane comruni cate with each other.

[ 0054] 2. ﬁ@é@@%ﬁ%@éﬁ% ng{)%%g e (I)lgélﬁﬂe'nt 1, wherein the radi o resource

rralr)l?gerrent [[08)89] ialyer 7and The shstatoaeordngtegrebodinent 6nfirtleet includireg: 8i ngl e

subl ayer. 55] 3. The emaccording to di ment wher ei.n t he

handover sW’&?éFCQ%PB‘é’F?g&D ){otae lam%“?%ss%frﬁ?%ﬁaﬁ&ﬁéma%‘ﬁ%%éty?’e‘ip. [ 0056]

4. The sysgﬁjpric}ﬁer i rige ARE SAP iR ARbIEMHblng comnWiSERidh BebRediOtber 0  and

data pl ane I ncludes a security sublayer |located in the MAC CPS.
[0057] 5. hwedwyssebnyecondaddlH snansgementpldd®i ments 1-4, wherein the

rcl:’ggager’rent [O%|68Pe f ur8t her Ti‘lg Cslygt%?ns agco%?i%grtiotéﬁﬁ?ol&?ﬁ%ﬁ% 6 lo?%%rjeiﬂ Eh@e MAC
handover sublayer is configured to perform handover within the network.
[0061] 9. The system according to embodiments 6 or 7, wherein the
handover sublayer is cdnﬁgured to perform handover between sub-networks, the
handover sublayer signaling the mobile IP part to execute the handover.
[0062] 10. The system according to embodiments 6 or 7, wherein the
handover sublayer is configured to perform handover between different
technologies, the handover sublayer signaling the LLCF to execute the handover.
[0063] 11. A system for managing resources in a wireless metropolitan
area network includes: a base station, configured to communicate with a station;
a radio access gateway, configured to operate as a system management entity,
the radio access gateway communicating with the base station; a core network
communicating with the radio access gateway; and a medium independent
handover (MIH) access gateway, configured to perform media independent
handovers, the MIH access gateway communicating with the radio access
gateway.
[0064] 12. The system according to embodiment 11, wherein the base
station communicates with a station via a U interface.
[0065] 18. The system according to embodiments 11 or 12, wherein the

base station communicates with the radio access gateway via an A interface.
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managenent entity.[0058] 6. Asystem for managi ng handovers in a wreless
nmetropolitan area network (WVMAN) includes: a nobile Internet protocol (IP)
part; a mhwodosars2esabl ayer, the handover subl ayer bei ng epeaistios/sma
network type of the WMAN, a nedi a i ndependent handover (M H) | ower |ayer
convergence function (LLCF), the LLCF being specific to a network type of
t he WVAN; H handgver LAn. ﬁ@% L : H1C I ce
function. I?8%@9] 7.q$he %‘{}g en%lg%ccgr |n%towgég?n%%%?%l%%§,llf%?t hg?@lﬁ

i ncl udi ng:the seliviaceesagpessap commyiSedtes tvolle dhereore netwonkovitar ah I1Ger
interface and a SAP to physical layer interface, the SAP interfaces

enabl i ng JoteRi#tecat i on between the handover subl ayer and a M H managenent
pl ane. [00@@k78. ThasSySTREsAREA ftehrdinPtotHed emboliménten 1715, wherahn t he
handover sublayer is configured to perform handover within the network.
[0061] 9. thecadicacwsassgatewdy aemmymieaies itdnihe M1 acoess gatgveanviarn handover
subl ayer |§MCI ifnii_"gvg[;t;rced t oper f orm handover between sub-networks, the
handover s g(/]er s?ghal ing the nobile I P part to execute the handover.

[ 0062] 10.[00Bg] syst 481 acThe gystgmtazcendingiometof embodindentalldr b, whiebeinhandover

subl ayer is configured to perform handover .between differe echnol ogi es,
t he handovidte sy§H™ u‘_%‘?sglﬁ‘aﬁ then dpe .a}_sélﬁ%?tﬂ)oréwl‘iaﬁ’élgh‘ﬁﬁh&bg F?E]f0063]
11. A SYS SRl OEatBRAAGhA dadiPSRERTor 1 canfibirBU 26 SorfiRinel (WiRhritiRe Net vorK
includes: a base station, configured to communicate with a station; a radio
access gatleasmstatiomfiagan B3 interfeper at e as a syst em nanagenent entity, the

radi o acce t eway, ,CO ni.catin 4 he Db I.QN;118 t wor k
comuni cat \%ﬁggﬁn th t¥lﬁe radf & % %lea%gwgdéﬁ%%\%%e og§%b§H%é| u%lﬁlnf’gg‘%lgeﬁ glnt
handover ({fddystsit esdudal BoRythaeosid Gidieaccess geteivay mndadich radideveexent

handovers, the M H access_gateway comupjcatijng vv(il,th the radi o access
gat eway. gateway is configured to communicate with anotheT radio access gateway via an

AG interface.
[0070] 18.  The system according to one of embodiments 11-14, 16, or 17,
wherein the radio access gateway communicates with the MIH access gateway

via a service access point interface.

[0071] 19.  The system according to one of embodiments 11-18, wherein
the core network communicates with the MIH access gateway via an I-CN'
interface.

[0072] 20. The system according to one of embodiments 11, 12, 14, 16,

18, or 19, wherein the base station communicates with the radio access gateway
via a service access point interface.

[0073] 21. A system for managing resources in a wireless metropolitan
area network includes: a base station, configured to communicate with a station;
an access gateway communicating with the base station, the access gateway
including a radio access gateway and a media independent handover (MIH)
access gateway, configured to perform media independent handovers, the MIH
access gateway communicating with the radio access gateway; and a core

network communicating with the access gateway.
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[0064] 12. The system according to enbodi ment 11, wherein the base station
comuni cates with a station via a Uinterface. [0065] 13. The system

accor di ngvoaoenisegrnment s 11 or 12, wherein the base starcomsecasnsrgat es
with the radi o access gateway via an A interface.[0066] 14. The system
according to one of enbodinents 11-13, wherein the radi o access gateway

conmuni cat gﬁ)g)ﬂnt h thg co e%ﬁ%‘éﬁf Ecc\.l)i'(ﬁn %o fggﬂ%ﬁéﬂﬁﬁ%hel[eﬂpﬁ?d bdse The

system acc g to one o ment s erein the radi o access
gat eway cogﬂahmna:ahnﬁummaﬂesmhﬁl Mstatimcds s Yanbawfacevi a an I|CM H i nterface.

[ 0068] 16. syst to o odi nent wher |n t he
system i nc[&?&g]s ﬁ'%ﬁr%s H’s%ccglfrbi?g {)%exgg?fﬁm?f’é ﬂbzémwlherﬂ%t “adi o
access gat Eé{!@’stﬁﬁgn %@aﬁhmﬁﬁéa%eﬁvﬂm 1913 dcest@RbévIAY O1h ADAGREBFYeCAt € Wi th
anot her base station via an IB interface. [0069] 17. The system accordi ng

t odone of KWF6HI ment24. 11The syatﬁm@cwd%twm@@mbvém% 207% vthespinone
radi o f'icce@-l%\f%(i%o dice géjatgx%g\? 051%%18119?&8? it hEWRI Ina%i%g irg]éttg\??g Sléé. 9[ 0070]

communi cat 0 access gateway via a
18. The Syﬁwi&abeégsqiongtlhterﬁme of enbodi nents 11-14, 16, or 17, wherein

the radi o access gatewa nuni cat es h the M H Vi
servi ce ac&@g poigntZ% y@?‘?é&@;e]g’[%fﬁ?rﬂlw%g’ Iﬁerfg gﬁ?ﬁ%@d’?ﬁ ﬁ‘é'?%ﬁl\rl’:)ﬁeaof
embodi ment g, lleedg gé‘t’@\%? e Bmb{ifhi GRES Wi MY dor & ABTHIHGA4 88 VBN hnfeifach H

access gateway via an I=CN 1interface. [0072] 20. The system according to
one of enbii7Bknts PP, 1Thessstemeaccaslingto arg ofgihodimentse 1035 avherein on

comuni cat g, Wt HGuf@ s GEA e 48 Wtiot! AnfndfIYliSE wABE AR addBl

i nterface.
gateway and each base station is configured to communicate with another base

station via an IB interface.

[0079] 27. The system according to one of embodiments 21-26, wherein
the system includes more than one access gateway and each access gateway is
configured to communicate with another access gateway via an AG interface.
[0080] 28. A system for managing resources in a wireless metropolitan
area network includes a base station and a core network communicating with the
base station. The base station includes: a medium access control (MAC) and
physical layer device; a radio access gateway, configured to communicate with
the MAC and physical layer device; and a media independent handover (MIH)
access gateway, configured to perform media independent handovers, the MIH
access gateway communicating with the radio access gateway.

[0081] 29. The system according to embodiment 28, wherein the base
station communicates with a station via a U interface.

[0082] 30. The system according to embodiments 28 or 29, wherein the
MAC and physical layer device communicates with the radio access gateway via a
service access point interface.

[0083] 31. The; system according to one of embodiments 28-30, wherein
the radio access gateway communicates with the MIH access gateway via a

service access point interface.
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[0073] 21. A systemfor nmanaging resources in a wireless netropolitan area
network includes: a base station, configured to communicate with a station;
an accesswQav@mnsy4sconmruni cating with the base station, Phe/sec@ss®3gat eway
including a radi o access gateway and a nedi a i ndependent handover (M H)
access gateway, configured to perform nedi a i ndependent handovers, the MH
access gat co i catw.n i . j e [ 1e1@ .cor e
network co %)r% camnr%g'wi ?‘k‘etg %%ﬁe%&cg@dggﬁy e%?‘i‘%@gaﬂgg ih3e1’g€1§?eé1%1

accor di ng thebxehostioreedmalnicsey eith thbeoteasgwstlaviacan EOMNimedates with a

station via a_ Uinterface, [0075] 23...The system acgcor di 0 enbadi nent s
21 olr 22?/I §5]eiln t §8- bag‘@e[ﬁ’%ﬂ* C%f&ﬁ%?ﬂ%ét%n%}a@w%%%ﬁ%& e@%ﬁliaway vi a
an A int er{}?e%ﬁste&ﬂﬁ%ﬁlde%ﬁoﬂéhﬁaﬁ Y5 9B 36 Rt K s sRARNS Lo ARGiaTRIRt S

i

21-23, wherein the radio access gateway commnicates with the MH access
gat eway vi with eachwther deeesld imterface. nt erf ace. [0077] 25. The system

di di ment 5 .21- i
communi ot 00860 Th EEHEAS MRt it ion IIBEE Rodep Do SEERRARNEIRY S
syst em accCWMANIah® soff efareplesdiaveniesn Trodfded Wabitiigntd ha 80gst@badedc! udes

nore than one base station communicating wth, the access gateway and each
base st at i BetWoskcthemringielgs ebthepypsent é‘é‘fe@tWPRW %{cﬁg"’rr’ a’é‘t‘%%{’il%}jﬁ via an

| B interfagenel Qddliurds P SH3IBMN 38 OLBL Nehelifh OfifloBbn®iHRONaRRIS 21- 26,

wherein t Sys S nore than one access gateway and each access
gat eway i sfurehibhglityedre epplicabletocatyctymetofi waredessaretworloss gat eway via an AG

i nterface. 0] 28.,.A system for managing res ces in,a wWreless
et ropol 1 MASAF b nlRHER: e Teeed SpA LB g b8 Riese et
comuni cat §&@rived in tepleasteddmbodihentdia gaaticulsi abbihatioak,wdel feaurgedi um

access control (MAC) and physical | ayer device; a radi o access gateway,
conf i gur edox eleswmingan it esedi alpne (without the other features and elements of the

preferred embodiments) or in various combinations with or without other

features and elements of the present invention. While the present invention has
been described in terms of preferred embodiments, other variations which are
within the scope of the invention as outlined in the claims below will be apparent

to those skilled in the art.
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t he MAC and physical |ayer device; and a nedi a i ndependent handover (M H)
access gateway, configured to perform nedi a i ndependent handovers, the MH
access gaveways/sessmuni cating with the radi o access gat emay/ush@883do729. The
system according t o enbodi nent 28, wherein the base station conmmunicates
wth a station via a Uinterface. [0082] 30. The systemaccording t o
enbodi nents 28 or 29, wherein the Mﬁ(i{ﬂ% physi cal |ayer device

comuni cates with the radi o access gateway via a service access point

i nt erf ace. WHA83¢ladded I89e system accordi ng to one of enbodi ments 28- 30,
wherein the radji o access gaft eway conmuni cates with the MH ess gat eway
via a service access PoiteiR PﬁWT@@@&fS@?“ﬁﬁﬁleﬁﬁe@ﬂéﬁ@&?ﬁe g to one
of enbodi 5 : rein the base station communicates with the core
net wor k v@%r%’%&%&grhét%% ace. [0085] 33. The system according to one of
enmbodi nent s 28-8Bentwiemdi data plarsy sndwdingcl udes nore than one base station,

t he base stations conmuni cati n@cw’ th .via an IB interface. [0086]

Wil e the present i AVERTICORPHA %Oerlé’ﬁr%%g%:?%ggéﬁ’n connection with a WAN
and sonme exanpl es haw@edieemn afdesy balftebl (M AQT) dgarhan partablyer @RPSY andt wor K,
the principles of the present invention (in particular, the nmanagenent

pl ane procedures and® Rlysicet sublaxer;#Rd nedi a i ndependent handover
functionality) Aar i t ype of wireless network. [0087]

Al t hough the fe%%?gg%ﬁgéﬂagﬁb%cgmé?ét he present invention are described
in the preferred enfaosirvieaspedific gavergamce sublagrer managerwenteentityt eat ure or

el enrent can be usedﬁwcﬁ#thout tr}g ??%.r%e_r features and el enents of the
preferred enbodi nen AP SIS rat i ons with or without other
features and el ementssradio fdiBuieaf@Mdgenivm Zubliyer;\hi | € the present invention

has been described in ternms of preferred enbodi nents, other variations
whi ch are a handover sublayer;

a physical sublayer management entity; and
a management service access point, through which the components

of the management plane communicate with each other.

2. The system according to claim 1, wherein said radio resource
management sublayer and said handover sublayer are combined into a single

sublayer.

3. The system according to claim 1, wherein said handover sublayer is

part of said radio resource management sublayer.

4. The system according to claim 1, wherein said control and data

plane further includes a security sublayer located in said MAC CPS.
5. The system according to claim 1, wherein said management plane

further includes a security sublayer located in said MAC CPS management

entity.
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Wi thin the scope of the invention as outlined in the clains below w |l be
apparent to those skilled in the art. CLAIMS What is clained is: 1. A system
for managwogoscasedsrces in a wirel ess nmetropolitan area metrwseéos/oswrpri sing:
a control and data plane, including: a service specific convergence

subl ayer; a nedi um access control (MAC) common part sublayer (CPS); and a

physi cal subl ayger; an nag WcTolIUTe ' Ma"o | i cific
conver gence subl ayer %@gee{ggnengﬁgﬁt&ﬁgﬁiﬁﬁg"ﬁgﬁ&qufrgn%ﬁ%gleem?hﬁe:ﬁi&{é%; a
radi o r esoneteerkEWadANe donguridimgzer ; a handover subl ayer; a physical

subl ayer managenen{.eptjity, an agenment service access point, through
whi ch t he com%@?&’gég?tq%@m%&@%gﬁr ane communi cate with each ot her.

2. The system acpghdtives shPlablisBidhaniRer kiblaférthding kpedifS 4 Getwarkagement
subl ayer and sai d handover Subl ayer are conbined into a single sublayer. 3.

The syst entypecftbe MMAN;cl ai m 1, wherein sai d handover sublayer is part of
said radio resour %ﬁl}ar”%?claegﬁlgﬁ%gtlga?@:o%re@ﬁﬁ)[ ]ﬁ)m?.lﬁy tc&@v@x%%%éjhﬂ&tfoﬁ claim

1, wherein sai of €6 ane er i ncludes security subl ayer
| ocat ed i n(ISa0HE), MAG IJRSF beingHpecifiy $b ameswork tiipepfthe 3WMIAN;1, wherein said
managenent plane_further ing¢ludes a Eecuri ty sublayer located in said MAC
CPS managenent a MIH handover ction; an

a MIH higher layer convergence function.

7. The system according to claim 6, further comprising:

a service access point (SAP) to medium access control layer interface; and
a SAP to physical layer interface;

said SAP interfaces enabling communication between said handover

sublayer and a MIH management plane.

8. The system according to claim 6, wherein said handover sublayer is

configured to perform handover within the network.

9. The system according to claim 6, wherein said handover sublayer is
configured to perform handover between sub-networks, said handover sublayer

signaling said mobile IP part to execute the handover.

10. The system according to claim 6, wherein said handover sublayer is
configured to perform handover between different technologies, said handover

sublayer signaling said LLCF to execute the handover.
11. A system for managing resources in a wireless metropolitan area

network, comprising:

a base station, configured to communicate with a station;
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entity.6. A systemfor managi ng handovers in a wireless netropolitan area
network (WMAN), conprising: a nobile Internet protocol (IP) part; a
handover wohkb@yse4s7sai d handover subl ayer bei ng specifi ecrwsacoseswas kK type
of the WWMAN, a nedi a i ndependent handover (MH) |ower |ayer convergence
function (LLCF), said LLCF being specific to a network type of the WWAN, a

M H handover fu hOn, d I I i 7. The
syst em accor di ng%%ﬁzzla[cg%% %a?e%uﬂ grgggf)egpﬁ(g{eﬁg&n%seé gfé\}l(é%eﬂlég %ééélggl&)l nt

( SAP) t onedntity, aaitbralic acdes0gatcapngrcomnh it aideg withosadd BAR statiphysi cal | ayer
interface; said SAP interfaces enablin .lgron’r%ni cation between %‘ii d handover
subl ayer and a MFeRetYg Ingghithsaid tadio. ALCers 8FETAY L1 ai m 6,

wherei n sai d_hapdRydims Hlep¥RdertSh4RVES NEH) Ta@c&@@a@é%}‘%ﬁﬂérﬁfed’% hin the
network. 9. The system according to claim6, wherein sai'd handover subl ayer

i s conf i guperfoxm npestis indephndetdhandoesrsvsaid Mild-aceaspgateway samanunienting r

subl ayer si aéailiﬁqaa%i %crr%bialte | P part to execute the handover. 10. The
system according to GRS W ei n sai d handover subl ayer is configured

to perform handover between different technol ogi es, said handover subl ayer
signaling said LLCF to execute the handoyer. 11. A system for nanagi ng

resources in a Wr el B syeterbB6sarding 50 ik thloibereidsrids pase statipise

station, cq sEfled QiGOIBUAHRANS AV titeRra8t at i On; @ radi o access gateway,

configured to operate as a system nanagenent entity, said radi o access
gat eway commruni cating with said base station;

13. The system according to claim 11, wherein said base station

communicates with said radio access gateway via an A interface.

14. The system according to claim 11, wherein said radio access

gateway communicates with said core network via an I-CN interface.

15. The system according to claim 11, wherein said radio access

gateway communicates with said MIH access gateway via an I-CMIH interface.

16.  The system according to claim 11, wherein the system includes more
than one base station communicating with said radio access gateway and each
base station is configured to communicate with another base station via an IB

interface.

17.  The system according to claim 11, wherein the system includes more
than one radio access gateway and each radio access gateway is configured to

communicate with another radio access gateway via an AG interface.

18. The system according to claim 11, wherein said radio access
gateway communicates with said MIH access gateway via a service access point

interface.

-16-



a core network comrunicating with said radi o access gateway; and a nedi um
i ndependent handover (M H) access gateway, configured to perform nedia

i ndependewo 2h@deiser s, said M H access gateway conmuni c®Cirnag20ustoboosai d
radi o access gateway. 12. The system according to claim1l1l, wherein said
base station communicates with a station via a Uinterface. 13. The system
according to clpd m by, WHALH! BeRRlmhePRS Bladhal i ORhe AT AfS nitdbrisai d
radi o access gateway via an A |nter§ace. 14. The systen1accoréﬁng to claim
11, wher ei poraaiuhicades withcodd MiFhaeassy gateman iz and<CN intherfaded core net wor k
via an |-CN interface. 15. The system according to claim 11, wherein said
radi o access gateway communi cates with said MH access gateway via an

| -CM H interfacgy 16FhelROstews bedbrameotslicldnt Ad| avierdih swidebaid stdieorsyst em
includes nore than one base_ station communicating with said radig access
gat eway andomauinitsisswithsridradieaces ajaVayviacs w5 AFCEst RO iInferiarst her
base station via an IB interface. 17. The system according toclaim 11,
wherein the systemincludes nore than one radi o access gateway and each
radi o access ga2kwayA isgstenifor puaregihg resonmesiio at wirelesh naetodgoditan atka0 access
gateway via an AGinterface. 18. The system according to claim1l1l, wherein
sai d radi oPNEFFEEESCPAPESEE: communi cates with said MH access gateway via a
service access PeLH iR {RFRudd toldenBUAlate RRAHOL Siab@n! O Claim 11,
wherein said core network comruni cates wth said MH access gateway via an
| - CNLi nt er f ace. aRGcceRsegadywaE rraeR Ui ting atle saidibase stiabionesaldsagedshase
station co nicates mth said radi o access gateway via a service access
poi nt int ePf ea.ylff.udﬁl%yst em for managi ng resources in a wreless
metropolitan area aradio access gateway; and

a media independent handover (MIH) access gateway, configured to
perform media independent handovers, said MIH access gateway communicating
with said radio access gateway; and

a core network communicating with said access gateway.

22. The system according to claim 21, wherein said base station

communicates with a station via a U interface.

23. The system according to claim 21, wherein said base station

communicates with said access gateway via an A interface.
24. The system according to claim 21, wherein said radio access
gateway communicates with said MIH access gateway via a service access point

interface.

25. The system according to claim 21, wherein said access gateway

communicates with said core network via an I-CN interface.
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network, conprising: a base station, configured to communicate with a
station; an access gateway conmmunicating with said base station, said
access gavewags/isesirudi ng: a radi o access gateway; and aPaediSacosos®pendent
handover (M H) access gateway, configuredto perform nmedi a i ndependent
handovers, said MH access gateway conmunicating with said radi o access

gateway; and a gore fEl NaLk, CANRMRL AN AD2 1 baRl dloaraessnaRiaNakr, 22, The

system according to ¢ I'n sal d base station communicates with a
station vi the#h bhé baey ftacien cdthmifiiieatiys véth seid aicciss gateovgt andneady badeer ei n

sai d base station co ni cates with, said.gcces eway, via an A inferface.
24. The sy8@&aratsce? ?%eg oc?oél?lﬁPi‘???Wéﬁbiaﬁoﬂéﬁggéﬁsgd%%%ﬁﬂc@?saﬁz}%my
comuni cat §geihtd said MH access gateway via a service access point

interface. 25. The system according to claim 21, wherein said access
gateway conmuni cates with said core network via an I-CN interface.26. The

system according,to &l aim 21, wherei acl . one
base station cofm ni@betﬁy%en\}mafqﬁr@ggy %%%ggg’@e?g}\}\}a@%g 8%5%%@%%% station
i s confi gugieth 65 el giteate antl chclaaciehegatbway istaifigoned tecoammuiBicaty er f ace.
27. The system accordi ng tocl ai m 21, vzger eiﬂir;gt he systemincludes nore than
one access "k eéﬁﬁFeé%E%teﬁ’@é’é’é%aﬁaAt \‘/6?4‘3‘/x P€€-configured to conmuni cate
wi th anot her access gateway via an AG interface. 28. A system for nanagi ng
resources in a wreless netropolitan area network, conprising:

28. A system for managing resources in a wireless metropolitan area

network, comprising:
a base station, including:

a medium access control (MAC) and physical layer device;

a radio access gateway, configured to communicate with said MAC
and physical layer device; and

a media independent handover (MIH) access gateway, configured to
perform media independent handovers, said MIH access gateway communicating
with said radio access gateway; and

a core network communicating with said base station.

29. The system according to claim 28, wherein said base station

communicates with a station via a U interface.

30. The system according to claim 28, wherein said MAC and physical
layer device communicates with said radio access gateway via a service access

point interface.
31. The system according to claim 28, wherein said radio access

gateway communicates with said MIH access gateway via a service access point

interface.
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a base station, including: a nmediumaccess control (MAC) and physical |ayer
devi ce; a radio access gateway, configured to comrunicate with said MAC and
physi cal weyess/dews7ce; and a nedi a i ndependent handover pCiludRo0E0®SS
gateway, configured to perform nmedi a i ndependent handovers, said MH access
gat eway conmuni cating vvith said radi o access gateway; and a core network
communi cating wd h sDash SLALARS: i Gtk 285 ¥ 2BinA S 4iAr BAOsteftickl al m 28,
wherei n said base sta |o communi cates wth a station via a U Interface.

30. The sysimmuadedeshivitl dadd corainet @8k vinemel-GNsiaterfa®®C and physi cal | ayer
devi ce communi cates with said radi o access gateway via a service access
point interface. 31. The system according to claim 28, wherein said radio

access gateway wmﬂﬂmecsg)sﬁ‘ein Recbitif t&l&ﬂn&ﬂ&&ﬂ@&énﬁhéeymm\ihauaembw ce
access point interfac 2. The sys em according.to claim28, wherein sai d

base st at | Bramarehasestation, fhe basestationscammaierting vihsach otbrr Vigaer ’Bace
The system acco édl ng toclai.m 28, wherein the systemincludes nore than one
base stati8h. € base stations comunicating with each other via an |IB

i nterface.
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