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i nvention relates to comruni cati ons system and, nore
particularly, to nmethods and apparatus for routing
nmessages based on physical |ayer information in
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operations. The OS|I rebesereergrodel includes 7 |ayers
with the application | ayer being the top nost |ayer
and the Physical Layer being the | owest |ayer. The

hysical layer is the layer which deals with actual
FILR OB THINSENEEONn at t 11 butes of the physi cal
connecti ons in t he system Above the physical layer is
Li referredto as t Link .
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supported The netvvork | ayer is sonetimes referred to

S s at the network | ayer that
: ets through the network is

perforrred e.g., on one or nore paths: Different

i1 ?h%"ﬁéea%?%ﬁgwﬁe‘?f?@%{s@% KOS Das ehgive e is useful in
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routing and relaying is supported. The network layer is sometimies referred to as the
packet layer. It is at the network layer that routing of messages/packets through the
network is performed, e.g., on one or more paths: Different addressing may be used for
directing messages and signals at the different levels. For example, a network address
such as an IP address, maybe used for routing messages/packets at the network layer
level. MAC addresses maybe use for controlling routing of messages at the data link
layer level. At the lowest level of the OSI model, the physical level, one or more
physical identifiers have a relationship to an actual physical attribute or characteristic of
a source or destination device. An understanding of the different communication layers
and different addressing techniques used for each of the layers will facilitate an

understanding of the present invention.

[0003] Communications systems frequently include a plurality of network nodes
which are coupled to access nodes through which end nodes, e.g:, mobile devices, are

coupled to the network. Network nodes may be arranged in a hierarchy. End nodes



[ 0003] Conmuni cations systens frequently include a

plurality of network nodes which are coupled to access
woeee®7ishr ough whi ch end nodes, e.g:, nobile JdRYT/TENN6/048410

are coupled to the network. Network nodes may be

arranged in a hierarchy. End nodestypically

communi cate with access nodes directly through

connections that have been established with said

access nodes. Such systens usually rely on on the

exi stence of a bidirectional comunications |ink

bet ween an access node and end not to support two way
ty S kRLhRAR With YEREs AN HikeBAY thrdiith 8ohiReG8SSthAOR e been

Note that in _such systens the end node normally does
established avith srid Aeqeiv PRAGsa§ueh wstrmessusughly aely singu the existence of a
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bidiesotioAdlcdhemimitticailthk Anlgetimaccess node vi a anot her
access node with which the end node has a current
upl i nk conmuni cations |ink even when said end node
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node. . [0005] In sone systenms end nodes are capabl e qf
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However, such systens typically require the end nodes

withy whishdheead apdihash @iEad upbpk sompuuiqations Hk gxethyhen said end
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Is directly connected to that” specific access
node. This approach, in some cases, is inefficient
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inéfBdicde sivc@links, especially when they are wireless links, tend to fluctuate in terms
of quality .(e.. g., delay and loss éharacteristics). As a result the link to the target
destination access node may not be the best link available to the end node at the time a
message to said target destination access node needs to be sent. Typically this limitation
is overcome by resorting to network layer co.mmunications that can be routed via
multiple hops due to the use of network layer addresses (e.g., IP addresses). This
approach of using network layer addresses is also inefficient especially when the
messaging has to do with link layer specific functions, since network layer méssages
tend to be much larger than link layer messages in some systems. Such inefficient -

signaling is not well suited for communications over resource restricted air links.



mul ti pl e hops due to the use of network | ayer

addresses (e.g., |P addresses). This approach of using
woewnoric7i ayer addresses is also inefficient eBEBEUBZNNG6/§48410

when the nmessaging has to do with link |layer specific

functions, since network | ayer nessages tend to be

much larger than link |ayer nessages in sone systens.

Such inefficient signaling is not well suited for

conmuni cations over resource restricted air

l'i nks.{0006] It should then be appreciated that there

is also a need for a nmethod that allows an end node to

se SS S r any of its.available wr

c oot ket Fen O Yool BLAHT Bt BT appghod at
alldies ﬂiESﬁcag@de{ 1‘,3 sefid aleSeges varvmyI of ikewvedsble akitebess Sogm@imications
.nessages coO e sent, at least in, sone. e di S,, . .
liggks wéaeer}ﬁ*amlfbﬁ gt e e npdt the mETRET SeRteRAEt v M@ﬁ%s esirable is
SUCARERL E&L doRltBbe §onfl- at 16@ITMEUNEAShBOEMen KO WthB gt fidvengiffresort to
of _network | ayer addresses, such as |P _|ayer
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present” 1nvention Is direCted to nethods and appar at us
déstination peegs nedssages bet ween an end node and an access

node vi a anot her access node. The nethods and

apparatus of the invention support the use-of physica
SIUM A RYeOF THEMNVYENTIONY mat i on when 1dentifying a

renote, e.g., adjacent, access node as a nessage

destination. Thus, when a connection identifier based

on [@067pr Tiw mesEhy diveation mydirectadibotméthedsaridsappasthsafolr eouting
. to awreless termnal, .e.qg.., fromone or. nore
mgSHHRCT VRPN S iesiApd ARSI 98 AT S ResEggge. The
niv@iitls dndepphragiseFshd Rvehtie supportiie usdef sinpiariayenidentification
identifier correspondi ng to-the destinati on pnode to.
infgiipatiop yaeR kigatiping a ferdelees 8- REHECRE PEFORAQMYT 3512 RgSase
dedlirRsibabThaf &eheal dotheEitsRIGh i 86 bas&l 6 06O BNBGE PRysical layer -

identifier information can be used even when ot her

iqeaifierssis gyailabotormwirgless terginalfgnfiord pog/ MakffeygRlink signals
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de, may not be available to e Wwreless term nal.

ieptifieT comesponding oo Hie destinatiassnagdedodpiie Gtraessegs WaA@NMEEess node
WIBLORRR iPhas GORIADLALARR ALY SR OfhrleL@OA Rfdntifier

_access node an etermni ng a piys[c. attqc nent
informationieant bef ised evémwhen aothemaddressingdofarmatipteng.i h¢taork layer

adQlet€ ﬁﬁ'glqlgeltﬁgl, &%o&%d%ﬁ?ﬁ% cﬁgﬁiﬁatiog fﬂ:@éss mnode, may not be available

to the wireless terminal.

[0008] Various novel features are directed to end node methods of receiving
broadcast information from an access node and determining a physical attachment point
identifier, for example a connection identifier corresponding to the access node. Other
features are directed to the sending of signals to one access node inc;luding a connection
identifier corresponding to another access node. The connection identifier is based on
one or more pieces of information which provide information relating to a physical layer
attachment point. Thus, in accordance with the invention physical layer information can

be used as a connection identifier.



features are directed to the sending of signals to one

access node including a connection identifier
wa@orrespondi ng t o anot her access node. The conPET/UBIING/048410

identifier is based on one or nore pieces of

i nformati on which provide information relating to a

physi cal |ayer attachnment point. Thus, in accordance

with the invention physical |ayer infornmation can be

used as a connection.identifier.[0009] In accordance

with the invention, access nodes store information
~mappi ng connection identifiers which are based on

physoom! L¥&Rbrdades ividi tﬁéld&ﬂtlbﬂféé&é%tdoﬁes §tBrediRforHation
nore higher |evel addresses. %dlnfornatlon

mapping gerngclipn ideatifigsadich étpe‘sases&@eé%\ymﬁ ayerjigentifisation

n
infEERRIBA L BhODRbIN ch & FANRRRL AN THedflihy Bfffmation is stored
invhg adeesy modesc dlccess nodes mcbeksmapni&g infomuitian fon comections
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a ress, ov alr en nai nmess e I-C
o TSR it UL DA S A o o st BER TR o tra s h ik layer or

ne@wbiK laler £IDEE @bb@ﬂhe\mﬁ\hhaﬂse@amnﬁ@ﬂge tHigIeRtd Ye delivered to a
serving the wireless termnal. [0010]. Thus vari

u
nef FHROEINEACEESSIREE VIR A RNLEISHO8NaT UL VR 2 3oty nﬂgﬂ%‘lmnﬂy
sefRhP aslswitblekSe@hitiang signal s from-access nodes
indrcating an identifier to access node address
resolution failure and causing said end node to send
neigiAr Rkl @a&(ﬁislf@&ufsg%meeﬁwéﬂﬁoﬂ 48 dheballtb ShIRBle methods
of 'new access node nei ghbors. [0011] While sone
offreerivingssignals pmaseesd npdewndmatagg ap adentifigr thaqckgsorpdgraddress
I
reREGF Pilfre 1 WicingBid IR o TERR AORRL & ndfifation messages for
thé esthligsnent of dewectad nbde neigbboraccess node net hods and
apparatus. The invention is also directed to data
storage devices, e.g., nenory devices, which store one
or [0erH oWhilesamay Ehturesaagipectet td wdrghese seninal methods and
[ [ 0Q 12 VWhi | e various. enbodi nents have

SREP T SRl BOUC R SRR i PRGHbUP e & Mreless (rminal,

otﬁ&pﬂ’eaﬁir@d a&é dixhatted B®ho Vet @e&sahbdy mthode rah@ dpp@atus. The invention is
ng S sane features
also 1rected ata storage devices, e.g., memory devices, which store one or more of

the novel messages of the present invention.

[0012] While various embodiments have been discussed in the summary above,
it should be appreciated that not necessarily all embodiments include the same features
‘and some of the features described above are not necessary but can be desirable in some
embodiments. Numerous additional features, embodiments and benefits of the present

invention are discussed in the detailed description which follows.



and sone of the features described above are not
necessary but can be desirable in sone enbodi nents.
wolwoenissl addi ti onal features, enbodi ments andP@ENEIN0E/648410
of the present invention are discussed in the detailed
description which foll ows. BRI EF DESCRI PTI ON OF THE
DRAW NGS [0013] Fig. 1 illustrates a network di agram
of an exenpl ary conmuni cati ons systeminplenented in
accordance with the present invention. [0014] Fig. 2
ilTustrates an exenplary end node inplenmented in
accordance with the present invention. [0015] Fig. 3
"illustrates an exenplary access node i nplenented in
accordance with the present invention. [0016] Fig. 4
BRIEFSDESUCRI PN X OP THE DERAWINGSN | dentifier
1nmpl emented according to this invention. [0017] Fig. 5
illustrates an exenplary nessage using the Connecti on
| dqod1d) erFigf1 fi@trdtes ARLREHRIRLL AT X@rripPary Rbsmunications
invention. [0018] Fig. 6 illustrates exenplary . -
- Systegm appleg Braseardapcawith tpresetilpYentige. pr esent
i nvention when an end node maintains a bidirectiona
connection to one access node and wants to comuni cate
wi tIR0bHot Hag. Zidbetratep an exerpplrwind-nede implemerted dn agrordance with
i.gnal i ng perfornmed in accordance with the
ﬂ%ﬁgggh?hﬁﬁsgggion when an end node maintains
bi di recti onal connections with nultiple access nodes. :
[O Fi g . J.ustrates ex Lary. signal i.n .
eriPObS g Fig 3 kst B SRR AP A e i Denieq jp accordance
withethe aresemdnnadsrt r i gger s a. nei ghbor di scovery process
bet ween two access nodes. [0021] Fig. 9 illustrates an
exenplary PID to higher |evel address resolution table
Wi [eb16RYy Hig. 45RGthRE aNRRENPRPELNRaS ohtIaéhtifHimBldagented
and_ correspondi ng hi gher | evel addresses. DETAI LED
agqoeding BT fluRinveBton| The nethods and apparatus of the
present invention for routing nessages based on
physi cal |ayer information, e.g., physical |ayer
i nd®B17k dn 8 5 ilstrptes ap epemplagymessage using the Connection Identifier

of Fig 4 implemented according to this invention.

[0018] Fig. 6 illustrates exemplary signaling performed in accordance with the
present invention when an end node maintains a bidirectional connection to one access

node and wants to communicate with another access node.

[0019] Fig. 7 illustrates exemplary signaling performed in accordance with the
present invention when an end node maintains bidirectional connections with multiple

access nodes.

[0020] Fig. 8 illustrates exemplary signaling performed in accordance with the
present invention when an end node triggers a neighbor discovery process between two

access nodes.

[0021] Fig. 9 illustrates an exemplary PID to highér level address resolution
table which may be used for mapping between (to/from) PIDs and corresponding higher

level addresses.
5



to support comruni cations sessions with one or nore

end nodes, e.g., nobile devices. The nethod and
wappanaicas of the invention can be used with aP@i/ti82006/048410

range of conmuni cations systens. For exanple the

i nvention can be used with systens which support

nobi | e conmuni cati ons devi ces such as not ebook

conmput ers equi pped with nodens, PDAs, and a w de

vari ety of other devices which support wrel ess

interfaces in the interests of device nobility. [0023]

Fig. 1 illustrates an exenplary comruni cati on system

100 i npl enented in-accordance with the present

Di pvention, e.g.. a cellular comunication network,

—&Eé" Q}E&%Qﬁﬂ—gﬂul gral ity of nodes interconnected by
comruni cati ons |inks.. Exenplary comruni cati ons system
100 i s, g a nmultiple access spread spectrum

The meghadsapdappargiusiofithg prepensinveptionEomouting messages
[ X

ba%%%%ﬁ. %%;%P O S s P e e SRR AL be used

toshpprit someugicatinns sesgess Withse aymaere rend mioded, iecgy, mobile devices.

TR 0 PO RO BREL T o

canrphsiceinsdystenrs. é%oarephmpleuhe iyentioesan be bmd oith | smtems which
cabl.e nd/or wrele conmuni catigns, techni gues.
SRR R R 3R ERE P S0 TR ek Sauippetfvith
mpdems A A, QfldaﬁdldeadﬁStyldflhthér%vmké4vhlc}ﬂélf§>portM14eless interfaces in
h146", whi %h J %g f he conmuni cation systemvia a
th infprests @f 8Y‘°8 U o0des 140, 140', 140". The end
n_odes 144, 146, 144', 146', 144", 146" may be, e.g.,

| t he
w ig@?ﬁog&%[iégtgf%anl o gx?ﬁrlfpﬁgrsﬁzﬂ:!o?rnggt Slglrgnatgoan ss}ﬁgéréamijoo implemented
mfek&irtl%& willh ehedefert iiMien GBS, dTBY a b@lm1aao&<ﬁffﬁuﬁtc@do§§etwork which
Wi reI €SS access_ routers. The exenp ary conmuni cati on

capgpsiset phoaliyf nodes intersonngetashy commypicationolieks. Eggmplary
cob¥unidditbnsaRStedl 200 BS@% aOnPEpW &%eés%%a‘&%ﬁ@&?ﬁrh\&ﬁlﬁgonal

or to provi de speC| I C serV| ces or functions.
frespieney divisies multiplexing (OIFRIND wineknsh cemmupiratipns syatero0 Nodes in

thk %ﬁélﬂg%?}a?orﬁﬁﬁﬁﬁﬁfatﬁg%yst&ﬁelqmte‘%cﬁéi%%g%%) Bﬁg_ﬁﬁggg@{k%als e.g.,

stora st ate pertalnlngtoe
mAgsdges] Daserdwy dgaminicaxmpotesols e.gAANe dwewet Pragocdl (THya¥he

C‘?ﬁ%‘ uigﬁmn%)ﬁnk;g IS iﬁli;cf %és’rte\?xg :16@ l;ﬂ‘]ae/?)lr fﬂl&?e\,{ntg 0 J%E%?%n\{eéfz using wires,

fitlgr apsi€ eablsse ramdforﬂun@essmahnmmcétﬁﬁﬁ@chﬂmmm Dhe dxemplary
co%%ﬁg a%é’t% %@’?‘etrg %& Qr(x)chg(?églac};lxslra?it ne} R nod]és %451 hfal{6 144°, 146°, 144”,

I'NC
146”, which access the communication system via a plurality of access nodes 140, 140°,

140”. The end nodes 144, 146, 144°, 146°, 144", i46” may be, e.g., wireless

communication devices or terminals, and the access nodes 140; 140°, 140" may be, e.g.,
base stations. The base stations may be implemeneted as wireless access routers. The
exemplary communication system 100 also includes a number of other nodes 104, 106,
110, and 112, used to provide interconnectivity or to provide specific services or
functions. Specifically, the exemplary communication system 100 includes a Server
104, used to support transfer and storage of state pertaining to end nodes. The Server
node 104 may be, for example, an AAA server, or it may be a Context Transfer Server,
or it may be a server including both AAA server ﬁmctions.,tlity and Context Transfer

server functionality.



Server 104 and the node 106, which are connected to an
i nternmedi ate network node 110 by a correspondi ng

woedonorie7i i nk 105 and 107, respectively. The PCT/US2006/048410
i nternedi ate network node 110 in the network 102 al so
provi des interconnect!vity to network nodes that are
external fromthe perspective of the network 102 via
network link 111. Network link 111 is connected to
anot her internmedi ate network node 112, which provides
further connectivity to a plurality of access nodes
140, 140', 140" via network |inks 141, 141', 141",
respectively. [0025) Each access node 140, 140, 140"
is depicted as praviding connectivity to a pIuraI

of [0028hd HeriBig- { FAgmPlp pystemJ40 depigts 3 netwwpalg 102 112P6'11)°1ud68 the
Sl R A94 b Bhe/r no&é‘ %ﬁi%ﬁ @@%&gcéﬁ t&ar 1Até1rﬂxlfe?iu§t3: $etwork node 110
147), (145", 14 , respectively. In the
by@(@msamydm@nﬁm drﬁ)S@yldtI@ﬁx msnectléab/hThe edsunefigle network
no%iéq 10 :l‘r? R\e’ ne%\ég 1@ ﬁgcp Flcotv?&jeﬁﬁte ln]ﬂgcti% etb %§§Nork né)des that are
techn W refess access
extarpasfsom ,@herpﬁdspncuw of &g:eleawed; 12 ‘ga netymrmlmikcldth dieswork link

llizetlé!cbmﬂegge 8 ta.no%x'er m% aC? %f §% Tgﬁjc hlé'llggrowges further.
coauéctiwuydb mgalmiahtmaoee@omdnem g4®,c1@165,314|®6d'm nft@OAClinkh 41, 141°,
143 I aig{ comuni cation system 100 is subsequently

s REIYeNasi s for the description of various
enbodi nents of the invention. Alternative enbodi nents

of the inyention inc]ud J ,, nefwork to oI0|es
o b noErdhasgpsste; e [ 1 - TV B e IS DrOHEIRA fpgectivie
to@aYlutaViBEoOf <8 6:88ss mdem)t hxe;m Lumtsey (Iam w@@, &Ep@:ﬁiﬂ'ely, via

nodes, the nunber an

p@épgrghng q&@eﬁg}m}@ﬁlﬁ%l%l 9,p(é4éf 1|47 r)kg145 ]d”t p,éespectlvely In the
' e)ée?{p‘?%rg‘eﬂﬂﬁ% li&dtioh SHSIWE FBD, RAAE SccdBYndlief 1401 146°0 T hatdepicted as

exenp ary conmmuni cation s /st em-100 depicted in

usigywirgles§ @oRlogy: vy Werelese adnssl W"td‘?@fip?@séﬁﬁdlo
| Jent
BB 83 Tonflhy i L B 4674k PR LA e

149’ abierespativelye sxillustated e alcue]etsumoelsdlng theheprrespondikg access
nq?y al so be varied. [.0028] Fig. 2 provides a detail ed

99% ustration of -an exenpl ary end node 200, e.g.,

wirel ess termnal such as a nobile node, inplenented

R, 305t PSR 0 90 Ml SR  a
basBFoL BRMeatdiftibn of various embodiments of the invention. Alternative
_ embddiments of the invention include various néetwork topologies, where the number
and type of network nodes, the number and type of access nodes, the number and type
of end nodes, the number and type of Servers and other Agents, .the number anci type of
links, and the interconnectivity between nodes may differ from that of the éxemplary

communication system 100 depiéted in Fig. 1.

[0027] In various embodiments of the present invention some of the functional
entities depicted in Fig. 1 may be omitted or combined. The location or placement of

these functional entities in the network may also be varied.

[0028] Fig. 2 provides a detalled 111ustrat10n of an exemplary end node 200, e.g.,

wireless terminal such as a mobile node, lmplemented in accordance. with the present -
’ ' 7



of an apparatus that may be used as any one of the end
nodes 144, 146, 144', 146', 144", 146", depicted in
wo2@7/015671 n the Fig. 2 enbodi nent, the end nodeCR082006/048410
i ncludes a processor 204, a wreless conmunication
interface 230, a user input/output interface 240 and
menory 210 coupl ed together by bus 206. Accordingly,
via bus 206 the various conponents of the end node 200
can exchange information, signals and data. The
conmponents 204, 206, 210, 230, 240 of the end node 200
are | ocated inside a housing 202. [0029] The w rel ess

inGaivan I Thtdxemplty end acée 260 depRVIRATFiA 1RE haBiasey ba/presentauon
whi ch the |nternal components of the end node. 200

of g8 ARPaREIsBldP L dS PHAS Ay SPe o theestideradss 1&év14§e§4‘3nd46

14ae! WK dEReea in Bigd 1, Irﬁﬁl‘éeﬁ% ?%ﬁ@dlmgﬂﬁ t#& Efd 8@ 200 includes a
Commr” cation interface 230 includ e€s, e.g., a recei ver

Progrgeerc20d3 2 wiraless &omw%mmﬁgfape 2304 wrgr inpuganwUR BBerface
24@%(1%&59&52"1]650 E)lermggétg A dﬂ\% 30k %0%8 cfn?}%leoﬁg'bﬂg 306 the various

transmitti ng ant enna coup
comppae@ ®f tie @tdmder?é)l()\mnlcxnmmgs lnf@ngat;lonusegnaisrmdeciysa The

co 'E;%Hés %ﬁ' &?P%Zﬁo Ialf no e%%b%gn org%ed 1ns1de a housing

ansm tter  nm i an ort
20Br equency di vi si on nult|pIeX|ng (OFDM) transmtter.
[0030J - The exenpl ary end node 200 al so includes a user
i nput device 242, e.g., keypad, and a user out put
d ewm] 24%he evigless dbmlﬁhﬂiycatwhi1ﬁ1l&rfaéé‘:‘23mpﬁvﬁtésta&nb¢lﬁmjsm by

wlblglé IthqI ﬁ&tﬁ{\] &5?1%{16:@13\9 ) OUt cfe%&) rcglg%exgigrﬁ)fgﬁggwe signals to/from
extdthslr deided Bnd Bbeak foad) e%ata%cé‘!strféd@i ek s RtBufitation
the end no ge 200 via user 1 nput/output interface 240

intghigen g0 Si561den 8w EFCO Y5 RRIBHR AR Withraeiorkesoing Eaediving

an?e‘iﬁlﬁQB@taﬁd adekmBter2Acdul 244 RiaVd Q&Te%pmﬂg Riaf&hR¥ng antenna
whi ch a user can operate the end node

238 et on conpling therndmesie 2001ta ofer ooyt modes €. gusdp wireless
cohﬂﬁﬁﬁmgt?dﬂs%ﬁal%fe@s aﬂldsoﬁfeeémgéﬁlﬂ'}éhtsgﬂl\é'tfa%s%%er%?&ﬂlﬁ 934 includes

he functionality that allows a user to contro
an@f&lqg@d@l frameneiidizgion valtipexing €O§PMsehsnsser.
prograns, routines and/or functions, that execute in
the nmenory 2 10 of the end node 200. [0031] The
pr 600393 or TRO dxemplery cmirncrdazl 209falscaincludss amsker isput ctevg.:e, 242, e.g.,

ke&ﬁ%ﬁ 'élﬁ % usép&%ggtec?evll& varpq O)E%%lcﬁlaxsé c%%pfe%tt us 366 via the
user input/output interface 240. Thus user input/output devices 242, 244 can exchange
information, signals and data with other components of the end node 200 via user
input/output interface 240 and bus 206. The user input/output interface 240 and
associated devices 242, 244 provide a mechanism by which a user can operate the end
node 200 to accomplish various tasks. In particular, the user input device 242 and user
output device 244 provide the functionality that allows a user to control the end node
200 and applications, e.g., modules, programs,'routines and/or functions, that execute in
the memory 210 of the end node 200.

[0031] The processor 204 under contro! of various modules, e.g., routines,
included in memory 210 controls operation of the end node 200 to perform various
signaling and processing as discussed below. The modules 1ncluded in memory 210 are

- executed on startup or as called by other modules. Modules may exchange data,
’ 8



signaling and processing as di scussed bel ow. The

nodul es included in nmenory 210 are executed on startup
woroad®7sal | ed by ot her nodul es. Modul es rnay eRCITHRZPE6/048410

data, i nformati on, and signals when executed. Mdul es

may al so share data and informati on when executed. In

the Fig. 2 enbodi nent, the nenory 210 of end node 200

of the present invention includes.a signaling/contro

modul e 212 and signaling/control data 2 4. [0032] The

si gnal ing/control nodule 212 controls processing

relating to receiving and sending signals, e.g.,
informanan. dfs?%ndﬂa@ﬂgr? BR e gﬁ}d% ? 250%h4L r&lg&t a‘?fdaiﬁﬁ)rmation

re rleva processing. Sl gna / contr ol
wlnermémde&dshﬂhe Fii gtf?OﬁﬁMdmnnt ehtgmerrpw 3 oferd n@dea'%QQSOf the

her [ orrmtl n_relati
p r%Sr?EPt HB’& 8 Imi' H‘%‘é TS ?m g eRarel ﬁgdtﬁl? @ 3 ¢o nts}g%?hg%c{)&?d data
21214 incl udes configuration i nformatl on 216, e.g., end
node identification information, and operationa
information 218, e.g., information about current

pr T@(Eﬂgl Nghe tsnalingtaittd reddupe 2 bentrels protsssing sdlating to

-The, nodul e 212 acc?sses and/ or ﬂPdlf t he Qﬂagﬁ %, H |
regenying andpspiing stanels B:r-iTBRIP AT ol FRET O SAg miormation
sté¥agé Fetridial, ane tp%de@ilﬁé Sigha; 601 dd 21@@&33&16513@3 information,

nessage generation nodul e 251 js responsibl e f

e. geﬁéliaﬁ'tqt‘ﬁfg relys andler pier \7‘5‘?%@“&5@?‘35 It(bﬂgera?‘m& Hgthé £3d node. In
S, gn 3_12 e s%ﬁél%é&ntfb@tmfalzq ALhQRd IR HAratida iaftimation 216, e.g.,

i ng ssage are exenplary nessages generated
eradamﬂeddqgtxﬁ@npnu@fomvmn, imBA oppragR! irfesmpfiaR 248y @+ Irgprmation

t{%\g H%xg‘ ]1% %sfnﬁ%ﬂ?@%’ne p?if ;Qaﬁqdﬁfé 1%9;%61‘!%95 atd. T méide 212

uralit I'i nks avai | abl e
actcessen andvod ety thodatald 4t ¢.8n ynﬁ@tmg)the &pnfigygtion gfprmation 216

tted by end node 200. The
t%g‘épgcat%%éﬁltla &Smh m ?]s based on various link
quallty paraneters |ncluding at | east some of but not
link |atenc link,.ch
er r bfﬂat grheéHasngen%er{e?[%{lﬁg mm%céuﬁo%g?% reg&ﬂ%llt;lé %llsn%enel'e@%ﬁg
meS¥Aged forhariphy speratiohsgfiahe and ﬂ@dtmN(l }mghﬁorlmaﬁbaﬁoremassage

PID detern1nat|o res ons b .
: (e Tt B8 LB BEpRI i PO AR e g ot
ir{vgﬁﬁd,ly,ed from an access node. The PI D det erm nati on:
nodul e 270 i ncludes a cel

U

[0034] The link selection-module 2:1 3 is responsible for selecting a link, e.g., the
best link, from the plurality of links available to end node 200 for the transmission of
the next méssage ready to be transmitted by end node 200. The link selection algorithm
is based on various link quality parameteré including at least some of but not limited to
link latency, link channel conditions, link error rate, and link transmission power

requirements.

[0035] The physical layer attachment point identifier (PID) determination
module 270 is reéponsible for determining the PID corresponding to broadcast signals
received from an access node. The PID determination module 270 includes a cell
identification module 271, a carrier identification module 272, and a sector
identification module 273. In some but not all embodiments, a corﬂbination of a cell
- identifier, carrier idéntiﬁer"and'seétor iélentiﬁer are uséd as physical attachment point -
9



identification nodule 271, a carrier identification

nodul e 272, and a sector identification nodule 273. In
W@ ooe/ofsr1 not al |l enbodi nents, a conbi nati on OPCHUSHNIN6/048410

identifier, carrier identifier and sector identifier

are used as physical attachnent pointidentifiers. Each

of these identifier elenents corresponds to physica

| ayer identification information. For exanple, the

cell identifier identifies a physical cell or cel

type. The carrier identifier identifies the physica

carrier, e..g, the carrier frequency or tone bl ock
iditiflegs.t E@ctﬁ&ﬂh@ﬁe iddﬁﬁﬁérfd'lﬁﬁeritd ediréspoads o p}g@tdat ldy®r @ientification

. corres cel | of th| |nf

m%’émf} 8r Pﬁ%?%‘ﬁe‘i’i’? CSﬁ F‘? “Qﬁ’él‘dFHE 1553 P )ﬁi? rce‘g & ﬁéﬂfype The

caﬁﬁerdd&ltﬂﬁdﬁ&eﬁtﬁle)é tﬂ@ﬂ%ﬂiaﬂ%rﬁ@r tehg, @ Thiier freq’ﬁency or tone block
npl ement ati on.. For exanple, in a system wh does

Whléﬁ thgsectop ideptifighiflentifisssa sasigrdn aserigsprnding srlbNelall of this
mﬁﬁﬁltaﬁfm hBeq B qhé(ﬁtro 1¥1p1érﬂexﬁ 2 PIPUR 68 ?}E&tﬁ:rula?)é%tﬁéﬁt LRETHED may
: no need acarrier ID. Making a PID
vametiavqndnm ppthe ayﬁte@nanm@nmahmy Egsexamplenolasyetsnt which does
n 0 SeclriAREIERS it WURIEEE ho hHRI ol S8k 80, SRRy S % single
cartier syatem there dmytblemocxmbd for avettierel27 2Makrng $RID determmatlon in
eterm, nati r_identifier
oo RS sy P i v el e e o st B 3Ey B ARG modute 271
fod dieaddteigihation of a eelbriehiifier, dpsrhiihg dfe. caffietSdentificskion intbdule 272
be appreci ated fthat different signals ich pass .. .
fof e i rRanaR oA S et R AHEr e fab bt 1dgntification
maadle T fof ik RedrhRsRdAbtaGetkiof idneier. PN, e3hohRY®S appreciated
at tachnment p0|ntsbgél g where each of the dlff?rent

thatikerent siggolsrwhic gpgisinale physitrl HasRfigryplement, e.g.,

adt@iﬁﬁt tdd @&T@boh& a&alfménfe bRydcdl 6@k aBh&idnedpodhts, e.g. : where each
onbi nati on of ysical i1dentifiers. For exanple

ofsth@ differpat r&wﬁweglaaﬁwtwh@@nfep%wwaw BWCIBPIYaﬁefH}ﬁe@rﬁﬁ deast
wRhinSEREAN arb 4 et d &hﬁﬁmhtnoﬂ: h{atd1 Qe tiehs. aF A3 Jx%nples t1’c should be

carrier identifier m ght used to Identif y
appigeiated that aw@mlanatmmf@manmmn or aptoridantBeringontination with a

ﬁf'sg gﬂh I i%rltlhgl% ﬁx@émlbgq{s PR 1%13&9/ oahﬁxgtc’ ﬁﬁ?sfl@aq tlfﬂ:p Qttgcgunent point

Sector 1dent e use y.a secon
whily g iseind] <ayte¢r 1demtd‘mme n@mpmnamn “{10036 famh @nwlnys prsgctor

iRl B AR B PR, Rleh) DRk RL AR 0"

PI Ds determ ned using the PID determ nation nodul e

t
at 33%#19m ?’Jch dlsg%) a? rgt}lggrtt:ﬂ%%g‘ 1der§1fp%'¥ ?ILIf)aSB 1nfa Miation 260 is
a nmuf&’stp(rPIDdeZﬁll PHBZ 26D \E)lch/bre:hmayetéxmna@ usidg dhé PID

d Sa 7 gylg (grge eaxneg{ ?aryru%%?elrgénqgtionfgts Y gl%%ical layer

attachment pomt identifiers (PIDs) may be a connection identifier (CID) which may be

included in messages when sending and/or receiving messages. Particular exemplary
CIDs are discussed further below.

[0037] Memory 210 also includes a neighbor notification module 290, a
message transmission control module 292, and a link establishment module 294. The
neighbor notification module 290 is used for transmitting a neighbor notification, e.g., a

neighbor notification message 280, to access nodes. Message transmission control

10



Cl Ds are discussed further below [00371 Menory 210
al so includes a nei ghbor notification nodule 290, a
wore®sagw7t r ansm ssi on control nodul e 292, and BCT/U84006/048410
est abl i shnment nodul e 294. The nei ghbor notification
nodul e 290 is used for transmtting a nei ghbor
notification, e.g., a neighbor notification nessage
280, to access nodes. Message transm ssion
_control nodule 292 is used for controlling the
transmtter nodule 234. Link establishment nodul e 294
is used for establishing a wirel ess comruni cati ons

mbilK 99%id seAFSLEFNHES theltRA3BL ttdriBodule PRV LiESestablishment
detailed illustration of an exenpl ary access node 300

modrde 2R¢ it enedifar exeldishinecewitelens eoranyynisatinps lingeith gpcess nodes.
The exenpl ary access node 300, depicted in Fig. 3, is
a detailed representation of an apparatus that may be
us¢e3 akig. Grovides hdetaded Jhishratiers ofl rpexepaplary acgess node 300

. depicted.in Fig. . ' '

in SR shobhthocs vyliiuk Besth e i 35l RBipekf focegs node 300,

depicied iOFilg/ 3 nit ardetdiledrrkprieskingatfomoe 232 paratusathai mey bs sised as any

co ni cation.inter e, 330, cqupled t ther..by, b .
or BRREarRty 40y 120 b0 B HO, S U e e Rodiment
thefacd 36 na&€ BB irthitizs AGRocaore0aharRg®dry 810, aRdtizvrk/internetwork
g0 Ao aSPbeso i SORSR L i 230, Sl gedh o s 305
A%%&in%ﬁy, %ggbus[ ﬁ%@ﬂﬁ V-E_heusﬂ%irlﬂ%déhtsrﬁf&hﬁ atowes hon{leﬂB(m Eacexchange
. provides a nechanj sm by ich t inter
ingmsticantignals apd, datgc Lhe %“HW“?OJQP“G gﬁ&s@rpd 32ﬁd3 F0dhe gocess
néd e e (QVatddRL R GAIRGNgdORI ces and network nodes.

The network/internetwork interface 320 includes, a

recei ver nodule 322 and a transmtter nodul e 324 used

EOVQ[OMP' g &R@o&ﬂg%r@@olﬁ@in@é&ﬁ% 30BN Hed? _?g%ghanism by which

, Via copper wres or fiber optic'lines. The
theiintetred sompanens efithieqgcesameds 30@ caBerend and 18eEVe sigaalg to/from

eﬁg&gﬁgéﬁ@g%%'twggr# &?de.k nﬁ%&{k%oﬁ&ﬁmé}f]@tg‘og( ‘ﬁ{te 302r(r)1 includes, a

aCCess no send ‘and recei ve sI s to/fr
regxiver makuided22casl aaimahsnattmonkdwle 384 used fpr coppling §awde 300 to

he wirel ess commyni .on.| [N h
N
cémf®inidatign anttsacee3 BBAsapobvales mansshiahiser bymdhidhethd 3dternal

with a correspondin nsm tting antenn Bg. The
oppeune heFrs nate ol FH syt s e Sendt b gitoygpet
dé\ﬂc&tdiﬂrndl@bﬂmdﬁe,wg.s enden@les. Yhawideleds esmmunication interface 330
ir&:?urglu,né.g.?g Irgcréi&erll z%rrl]on(ﬁlllg 332 with a corresponding receiving anterina 336 and a
transmitter module 334 with a corresponding transmitting antenna 338. The interface
330 is used for coupling the access node 300 to other network nodes, e.g., via wireless

communication channels.

[0040] The processor 304 under control of various modules, e.g., routines,
included in memory 310 controls operation of the access node 300 to perform various
signaling and processing. The modules included in memory 310 are executed on startup
or as called by other modules that may be present in memory 310. Modules 'may
exchange data, information, and signals when executed. Module:s may also si{are data

and information when executed.

11



[ 0040] The processor 304 under control of various
nodul es, e.g., routines, included in nenory 310
W@ w0631 oper ati on of the access node 300 to PET/US2006/048410
various signaling and processing. The nodul es incl uded
in menory 310 are executed on startup or as called by
ot her nodul es that nay be present in nenory 310.
Modul es may exchange data, information, and signals
when executed. Mdul es may al so share data and
i nformati on when executed.[0041] In the Fig. 3
enbodi nent, the nenory 310 of the access node 300 of

t oA Es Sl thé PUEBtdnbdiRteht) #@SmamskgPad oﬂﬂfé%@éds%de 300 of the
nodul e 314 for :the generatlon of signals, a

presgut inventiRndinrludes g sigaahginsrasion m%qlulﬁ Aé4 forhe ﬂ@n@fﬁtxon of signals,

a p%bﬂ&é}hé\mﬁ%‘ﬁllom%spcﬁlsmﬁlﬁ% PR %i‘g%atsrhﬁfﬁi théssages, a
responsi b mapping PIDs to network layer

mappirgmedule 3di ﬂa@tdﬁ é@@onebbl for meppinglPs 3a pefwprk dayes gddresses,
an. ah@TetSQ rdsbuafdd rt Q@iﬁﬁ ?}13 to Y& %ﬁ%sgfngp%%g 317. Memory 310

udes an en ent cation nodu
alsocieﬂltudewmgl@mﬂenddmsﬁmtmh mﬂrdud;etﬁ $hileatiGosg emb ded<30@ith which

thé Scdels & Oc{g'%?)l %%ﬁ Ec?lﬁﬁ'lﬂmag Pné"?zlxtlh \gl)l oca?&%@e {)c?a?l%hlnqﬁnnatlon

I AT Of mat1 on r esponsi
340asponecible foo ahn@htmgdeﬁmklresdumhs g ene a0dirsg a&hafhhg oabedes

to an end de i nk res oca
atlo Ry Eeh o 0 % I35 oG, S R ebE AR BaShRalioR 3as
respoBciblcos atl@caimg doodiink restairessito gnd asdes; dedudihg ossaurds
to an. end -node %F%4 . [0042] Referring now briefly to
allepgped ¢p apend negds X338 [ at es an address resol ution table
311‘ whi ch may be used as t he address resolution table

11 shown in Fig he address resol ution table
3 110042} ¢ | Bs%gmm lr_rgw é’@lfﬂygef ig.§o §18- o usteptes amaddrgssfesolution

ta!bl@fBQ'i*WﬁﬂcH @na;nsy Elia8 $hd NRIEQRELIRRNIABE 31Fi élfé»%@%sﬁé 3. The
909, 911 and 913, respective
adsirqys, r%pbltr@adhble ﬁulaueclruée%PIl%/s 9Q2, 4804 Ofe 9ﬁ8{ﬁy 0@912 and
mfd}‘i%%ﬁbmrfd at thﬁgs %S%%l‘lhﬁl EHD%dH%' Qéﬁ%)dgf 853 YT, 909, 911 and 913,
er t at (0]

anot content i Ds 'may’ vary
regfeptiveliyn@he 1Dk erqpéngbivmiquedhealbye B@,l the PES of imhediately adjacent
S d n er I t
ool A BB Bof s MR Not P o Tonl Y BE R AIER MiRE oy
depemdmg partiaksphysical hhar&tgristﬂcse)fahqoh@ssﬁhm SidXyundiet of physical

o AR e s R st o dew ot RO ehighi e B corresponds. 1n
th&\F i 9cixagiple, PIDs VD2, Iseordspéid th,a ﬁtst hscessihbdec{AaNt1) fudfich

sui)agxﬁs:? ’#Vs,z% t%e?cuirg %vlaxﬁcf eﬁ% t§\§ lselurné: ggrgltelrf k%g:or%?ndgl)% llsl %ﬁet ggseto)f I%S\I 1, it is

sufficient for the PID to include a cell identifier and a sector type identifier to uniquely
identify the physical layer attachment points in the cell. PIDs 906, 908, 910 correspond
to a cell which supports multiple carriers and multiple sectors. Accordingly, the PIDs
for access node 2 are implemented as CIDs in the same manner as used in various
exemplary embodiments discussed further herein. PID 912 corresponds to a third
access node whic}; includes a single sector and uses a single carrier. Accordingly, it is
sufficient for PID 6 which corresponds to the third access node to include just a cell
identifier although additional physical layer identification, e.g., a sector and/or carrier
identifier. The inclusion of such additional information may be desirable where, from a

processing perspective, consistent PID formats across multiple cells is desirable.
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identify the physical |layer attachnment points in the
cell. PIDs 906, 908, 910 correspond to a cell which

W@ poricst mul tiple carriers and multipl e sect oPGT/US2006/048410
Accordingly, the PIDs for access node 2 are
i npl enented as CIDs in the sane manner as used in
vari ous exenpl ary enbodi nents di scussed further
herein. PID 912 corresponds to a third access node
whi ch includes a single sector and uses a single
carrier. Accordingly, it is sufficient for PID 6 which
corresponds to the third access node to include just a

el kbl in b0 R Bl AE IS 3N RPN SR Connecton
Il_)éfﬂﬁlﬁen‘ (GID) 400 empm’:jdmsem&ofmﬁ%t‘dﬁth&?djﬂf MERtQIRICID 400 includes a

nf or pation nma esiLrable ere rom a_ processing
% %‘E@MW %Wﬁ%&@iﬁefp? DCFtEF Aa¥ ehighy s eSecinrddentifier and a
Cetits43% Vﬂﬁéﬁ fsaidaeridi Q04 Rn e { RN FiBOAIEO WhdWn B ﬁ)ne4)lock identifier.
Fig. 4 illustrates an exenpl ary Connection IDentifier
(CI D) 400 inplemented according to this invention. CID
400goaqf u dﬁlsar?e)élrrﬁﬁﬁ‘ A hm¥t St d%ﬁtélnfﬁélhg b%fgﬂgl' fgékﬁfdlogy, in the

a Sector 420 which 1§ a Sector I er
physicaldayersthe spa¢tenn isdiyidegdrintoes numbqwefrtmyesu asdrreaseiden cells and

s emangk skt 49604 DR bR s

Chnratcteelsphy ghectahed wsgdrin Cilctheceilpﬂsmtqukwplos'edhmedadl dnﬁﬁemrm cells and

sBLBRSh 1RO cPOLab AU S St oo FEE Rt which
spm;f)r hltb\e thetanc shatlimpathe hopping seqidneed au@snerard using a
iRt BRERCH oM IRUB Ry’ bES el Reismes pafienn e i idendfer,
ecg Is‘lepenztluh@mﬂlar@cﬁe iﬂbﬁﬁﬁeﬁ Tmse&brﬁaﬁﬁlﬁa{ Vb d eplemented as a

SHAPF PR {PIEE B HGSPUREEED ) SOUHEHD)  CRPBIP o Fpes a

pbﬁwmﬂar\saéﬂoﬁbtbteéspoﬂ@m@ YiIn édeCerfibbdimete Mhd S1b8¢ valﬁe & an integer from
identifier, The secto

sl o and ctor
] tae‘ﬂ?r %ﬁ*ﬁﬁﬁf}%@aemgfre\&?ém Bangategesipmd) to w&elghbormg cells and

sh&afktus@cﬁffeﬁchﬁﬁads@s!@e%d‘@@ét%h idthtifiePddHhdt ineYeeRbrated hopplng
possi bl e sector types a particul ar sector corresponds

S?%PenFﬁs FrsiidesaY J%m emppdimang,adl thg sertorsgn greeflpise ger same slope
vhlRBut diBerddidoecP thdnhifie Rl PheibHES

i nt eger H%mgﬂo .h&g oﬁ%gcgg .%ﬁﬁa%%@&m°d““e
dififereat dape paluess of sl ope and sector identifier so that

- the generated hopping sequences are different. In one
enbodi nent, all the sectors in a cell use the sane
sl OH@"\%I uEUfﬁlﬂmeref, theer exempdanyt @FDMi eemitfunégagion aystem, in some
iR

lc)flﬁifoger %Eﬁk r\%e% glél%vpaf QQ¥1%¥SC&J th¥e Bfgcﬁg 0lthatGfL haillBR tones are

grouped into multiple tone blocks Tones in a ton}e block are preferably contiguous. In

one exemplary system, hopping of the tones in a given tone block is limited to that tone
block. That is, the hopping sequences are such that the tones can hop within the tone
block but cannot hop across multiple tone blocks. Tone blocks are indexed with a carrier

identifier. In one embodiment, the carrier identifier is an integer 0, 1, or 2.

[0046] When an end node sets up a connection to get wireless networking
_services, the entity on the network side is an access node, e.g.,, a base station in a
cell/sector, and the connection is defined with respect to a single tone block. Therefore,
in'the above exemplary OFDM communication system, a combination of slope, sector
13



[ 0045] Furthernore, the exenplary OFDM communi cati on
system in sone enbodi nents, uses nmultiple carriers or

wo one/ofieocks, so that the avail abl e tones are PCDUREA6/048410
into multiple tone blocks. Tones in a tone block are
preferably contiguous. In one exenplary system
hoppi ng of the tones in a given tone block is limted
to that tone block. That is, the hopping sequences are
such that the tones can hop within the tone bl ock but
cannot hop across nultiple tone bl ocks. Tone bl ocks
are indexed with a carrier identifier. In one

idanified an@ chrriet hdenGaEr ¢avbed matals failecaliysurdfud idkR@Rer that illentifies

en an_end e sets, nnection to

2.
tRarTiGp PR R SR T ey Ui SETDRBOB K & GHERHON identifier

baﬁkﬁi NM6ke 61 GhBrd PhyRtaBRYESHeNPHEs. en Bne emBolinsdht,Shaltipfwireless
cell/sector, and the connectlon is defined wi

teflﬂég & CRn havecaqngtions i the sgmie base siagips cell/seqior grpthe same tone
blSHRO Yo & e 8tidhs oMa iy Wil Bh£: R th O Baril¥ 84:81%:tién identifier since they

conbi nation of slope, sectoridentifier and carrier
arg grimerterde thawansephysicg] liyemattashaieny peint adefingd i the epmbination
of tc@l@tsebfd)‘? %H ftérfegol ng? 40 QSﬁfbh& oh ¥t thdonileb G RRStifier and a

term nal he co natton iIs us a connecti on
Wlmjéﬁﬁttﬁlfnin@ﬂl idanteliergan baaised tmﬁsapfhay sémaiunfcatien connection with a
pal‘t%‘i‘ér'ﬂr&%& tehRingne embodiment, multiple wireless

term nal s can have connections with the sanme base

statlon cell/sector on the same tone bl ock. Those

s _nar sane, connect
QbR | et s SoMiceliof SRBACE S TAERE S semitination of

nup’rbpss that ldcale uniguitlydderifies paionhedtiond &f vatwhskyniiddements, the

t f 1. t d.t bl ock Th .
T T AN -
e.d. eaméxeahplageshbddigentce @Bmednhﬂuﬂlﬁﬂl&ﬂiyeteﬁh the connectxon

. ni cation connectio a parti.cular wrel
idgriHieF fat e Fesoeprpbipgf %&%ﬂwd? Relse §RHA eeaiisncs ofival ppd apother
patdinder) @rgoe b cBfricd iR Fh@RpRS capyERerSudeat | ocal ly

uni quel y identifies a connecFlon In various

enbodi nents, the nunber or nunbers are physical |ayer

ch er

o e rmplly AR S e Rnoe with the

Pr@eygt wyention vdoehbees |t}eme@|rmt1pﬁ|Ié¢ntd'm off ¥ig. HeExemplary message .
506 R ARLARA tﬁ’éss%e%ﬁUﬂ RN é;%\%eﬁg.%sn/gsmeé b3&ks @ fhe CID

anot par anmet g., a carrier
demnatwp!seumraddeqss issaneonimad] figld0n SinkRaypr niessddes s patoedance with

a

soffd SN G oA e Hbenlith ER B0 Bebl(ls00 holudes a Link
LayeleGontrole(LL&3) Fipg.field 5 EX gfeptifyiyg thestypgef Message Body 530 included

in the message 500. CID 520 is a Connection ID in the form of the Connection ID 400

of Fig 4. In one embodiment of this invention the CID field 520 identifies a destination
physical attachment point when sent from an end node to an access node in accordance
with the invention and identifies a source physical attachment when sent from an access

node to an end node in accordance with the invention.

[0049] Fig. 6 illustrates an exemplary communications method and
corresponding signaling performed in accordance with various exemplary embodirr;ents
of the invention. In Fig.6 end node 630 communicates with access node 620 via access
node 610 without a wireless uplink link between end node 630 and access node 620 and
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500 is a link | ayer nessage which includes a CID

desti nation/ source address. The CI D destination/source
w@dares®7i s an optional field in |ink | ayer neBCHUSH06/6M8410

accordance with sone enbodi nents of the present

i nvention. Link |ayer nmessage 500 includes a Link

Layer Control (LLC) Type field 510 identifying the

type of Message Body 530 included in the nessage 500.

CID 520 is a Connection IDin the formof .the

Connection 1D 400 of Fig 4. In one enbodi nent of this

invention the A Dfield 520 identifies a destination

winhms tieadndaidde HANRIR to k@b W anviPesds&8 tof tOaBcass wiae 620d Q"he
an.agccess nodﬁgln accordance with the invention and

Sl&“&@% i ilustrated dp thesopisrt pEaiemp laysysiem LQhdhstaisd in Fign!.

ARBsATEESH 1004 420 ﬁ@ sBthr10 96cds § n8GSOT@RNEE Wit ltht’ RE system
i nvention. [0049] Fig. 6.illustrates an exenpla

108 dmFimi and thsysaraemnlsmentad aspiding tortlte ageess gn@ﬁ B(HIgjof Fig3. The
Erﬂq{kg&r ERPisIsind &Pﬁf&ﬁ%ﬁew hlli‘éarlh%’u%4§9( b Mhd 14 > %f system 100
di nents of e I nvention node
in Ecgﬁnmndcatsemmrnmta@ a@c@sdmgd@eMt)odﬂ AOQam:Fegs’. node 610
_ Wi thout a wireless uplink |ink between end node 630 -
and access node 620 andw t hout the end node having to
knf058h |1 ]ﬁgc& esd nodle 63 (kmantaias ahidiesclidal lidkewith access node

t h t ext of
12, SpR T L PR ot 1 oSO E e s ot R ot noce
6162Bndmed663ﬂ IreFigte) aﬁha@ﬂnmﬂdeﬁe ﬂ:&ﬂ:&mxﬁﬂ@n raigd of48¢esohode 620,

S m100| 1 and they .ar ccordln
of Roriiivg 28 plink B 45 toe g0 Thiphe- bt Ece38 fage 530 can
recive ARl prodess dodudst 1ﬁfb4maﬁéi‘§ sentd4 accdsd@ode 626 {e.gNBroadcast
146" of systen1log in , and it is |nplenente
messssE GPRY °Pg nefla crb gan Q@tcfepﬁ DESSEAEES 1P BPRsST D94 3G vsr the air and

ac€8k8 nbaE 826 35h HBY REAVE %@p@cgésrrﬁ%hgé&@en{ ﬂoﬁkb%ﬁ@ node 630 over
access node 610, which neans that It can send nessages

the #ir FHerfacse & Ore pbedigient PHMinEWEsEOTHBUEMEY b beprysh sténode 630
an@ %Qcésﬁ‘ n5886§0 dé hbh%rbufﬁ@é&%rﬁﬁg s%@%mzﬁﬁblﬁ) rb\g]eatggs%rtam

access node 620, does not

h@&f@@g, 8¢l irBizg, hardivare sepebilityhend nedd @Oeway motlee @@ to establish
anGfifink gSﬁ%é&%oﬁ%ﬂf’é&%%% "EAGRR %Aed;lggcfe;@}d %eiag%g?x
bidisgtioparonaectinn with ﬁ@lceﬁes@@ﬁﬁz@ lwone cmsdmvé 82 Opbimley used by
Ve a
ac%%g éxglsié 6%&‘2%@%%?% od d@z0637rg rgaﬁfé}grﬁt cragr(l"quseog bﬁg frequency band
of ghe uplinkeysed b actess axode ém @}Eckiilﬁfemnt difor mesfmqwam bami of the uplink
' e 630, and access

usbBbf PP o B R R R TR 2B ope bema
a gieert @ing, for example, because end node 630 only has one radio frequency (RF)

chain due to cost considerations, then end node 630 cannot simultaneously maintain two
uplink connections in two separate frequency bands. In another embodiment where the
uplinks used by access nodes 610 and 620 are in the same band, the two uplinks may
not be time synchronized, because the two access nodes are not time synchronized or
because of the difference in the propagation delay for the signal to reach access nodes
610 and 620 from the end node 630. If end node 630 can generate just one uplink signal
. according to one timing synchronization scheme at a time, for example, because end
node 630 has a single digital processing chain limited to one timing scheme at a time,
then end node 630 cannot simultaneously maintain two uplink connections, when the

‘ ‘conne‘cﬁdnsiére‘ not sufﬁciéntly"tiﬂmilng synchronized with one éndjther.‘ - '
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limtations, e.g., limted hardware capability, end

node 630 nay not be able to establish an uplink
w@omietision Wit h access node 620 whil e end nodeCBHBR2006/048410

currently has a bidirectional connection with access

node 610. In one enbodi nent, the uplinks used by

access node 610 and access node 620 are in different

carriers, e.g., the frequency band of the uplink used

by access node 610 is different fromthe frequency

band of the uplink used by access node 620. If end

node 630 can only generate uplink signal in one band

at [(053] VePnd ho@s 630feceN8EBlRAdcRe SigHles) a0 WRIMR aB3Pansmitted by
as_one radi o frequency (RF) chain due to_ cost

acg%lﬁ %PE%?%\Q'i bhe signplts) G asroading tp thegrplndiment of this invention, are
suffiditlt e 0@eHAINE (HBRO¥hALSi YD, YidhildHKo CADNRRY é)m%téli, \?\%xté‘g\%onding to

separate frequency bands. |In another enbodi ne
the specifin phikisalattarhens e ecossientleH 20 1thattransed s tapadcast signal 640.
R AR A ol AR S A op Baghdi i may be
trapppriiteshayeh pon Py mreo syrpealdraemadsianntéme ipefiedsnce in the
propagat.i on delay for the signal to reach access nodes
610 and 620 fromthe end node 630. If end node 630 can
ge®52] e Endpodm@3Miphnsmhitssd gresdage 660 talacugss noden@l 0. In an

I n i zat.ion schene.at a ti .for exanple, . .
exbPepE UG o Bl R R Biloefabd PR B sieapgy similer o
exemalany hiessdge $0D@f@ig St The OFD Fixhd reguiralemt to CED S2bef Fend, of said

d Q i mul t. | ' .p t |ink
m SRR 5 6L e ROTIRGHED FACAFE e Weatfie: e pPbrcharment
pogrg?fagcesyﬂﬁdlﬁ 620 ﬁadbmaubgml i%\mmg% Sdiﬁ@ﬁisba@‘ﬁbﬁi@ difus destined
recel v oaqdcast signal (s re .
fo SRR G Oy MO0 6% AT 20 s more &4 Aty Dhet gigge end node 630,

in #QCPIE06 Bgarhplel Aesait EVERNhpIik Withctddy 2BHE 610 jtAal not send
sufficjent to determ ne the Connection ID, simlar to
message Ny Yrechy go s2idasresa98R82Ng to the specific
physi cal attachnent of access node 620 that transmts
broadcast signal 640. The signals or signals 640 may
i nl033k pAereshnadRIP BY reskives messpg|6S Ovinid eraminestihe CID field,
Hegslidg LIy 950 BRFicS, IS | arld RRSTs SRbLA L |
c.oper I ods gt [ 0052] End %e %Sf‘%é?r?? rfainttdsr@%%r?se’s@glggl I%Etgped CIDto
linkdaygs ddentificatden uformatiprathatit dopd rotjdenify dnerefiits ofvntghiysical
il [ sqj S € [ , 00 sipil ar
ol pllhs >l S HEESRU B o L0 sEHfestiiynPlngly ' cp of
mesgagevGiOamtfindon @laPpim2to afcokiegpdndingf higherdapersidenpéfidF0r aess
t he npection identifier that identifies the
nogﬁ%%?@%ﬁ*%??%%ﬁ%@ﬁ?'point of access node 620 t hat
broadcasted signal 640. Said nessage 650 is thus

deﬁf«ﬂsﬂfd For example, a base station which includes multiple sectors operating
under a single link layer controller and/or multiple carriers used under a single link layer
controller may have multiple CIDs corresponding to a link layer identifier
corresponding to a single link layer controller. In embodiments where separate link
layer controllers are used for each sector and/or carrier, different link layer ideﬂtiﬁers
may be used for each for the different sector and/or carriers. In some embodiments,
there is a one to one mapping between physical attachment points and link layers but
this is not necessary and there may be several physical attachment points operating

under a single link layer. Thus, multiple physical layer identifiers may correspond to
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for access node 620 although it is sent to access node

610. Note that since end node 630, in the Fig. 6
wez@mprs71 does not have an uplink with access POOESBRQ048410

it can not send nessage 650 directly to said access

node 620. [0053] Access node 610 receives nessage 650

and examnes the CID field, corresponding to CID 520

of Fig 5, of message 650 and realizes, fromthe stored

CiDto link layer identification information that it

does not identify one of its own physical attachnent

points. In such a case, access node 610 searches its

thBBAME Yink 0dyes bR iddrAfRt bUESRAGRySed Ihperfidéiflifier ¥BRM MG identifier
to a correspondi ng hjgher |ayer identifier for access

nigRlly o3PS (@, 8t mogna pinglglinlekyyr linlpgisntifictor  exanpl e, a
base station which includes nultiple sectors operating
under a single link |ayer controller and/or nultiple
cal0058ls dssumingdenappisg e h dighenlayengddressdnfowlid, aecesmnpode 610

. ; ) | '
U5 LA B S SSEAPdy AphScco whic
includes aHestmatidm addrbsdsarbntls idhigifeer ©f pareas pode 620 dal/ieansmits said

contr rs are for each sector and/or carrj .
mERPRE A B Feclis ot kol Bndiniep Ifisadtr onherfl 66l apo includes
arf (;)r{bd %d&e a3ofiflattdTr, ssid identifiedbeing,aiepending on kite &Ab&diment, one of

e [ there is a 0 one nappi I n
RO HLP et Rt 30 e P i AP e Peidier TRAD g 2

~ teﬁ@forsﬁg G@shSifiey, Adtdsd ROdLEITRY Qe SONE HRksap8 80 @al extracts the
attachnment pqints operating under a S|n8Ie link |a

enpRRSARUER PRI B EIETES 058 O fle ACPERSMOFF 047 dnapagss the CID fleld of the

eXRIcFRSROAT ulREdard MR ek daBK cbO%RA rddoBkizbdant e €ID Beld identifes
each physi cal Iager i denti fier connection identifier

oneopfrith QWn pliysécal gttachgentppeintsa single |ink layer |ink
identifier. [0055] Assumi ng a mapping to a higher
| ayer- address is found, access node 610 encapsul ates
at 103t paressaodmd9agedsoBossage 67Gwhwhioelvdesngtdeast part of

e . . : . o

5352850 RS sk df i BseHESBAAR) M HBILER, Sl message

6 Hnaldo medsirgan 660 nbde A3¢ edentifiodsinblad to the mme diclgdddintthessage 660.
inventiog1 ssa%§.660 al so es an .end ggde

Accgss node N receiv | e é_{;&:l % i t d63ge identifier
APEEREPET /10 ER N FRAPTY T O heTHDY SEpERtIEtC SRR
inedded idaenhines ftet die MmBssape 6M0 dacapSilated aatleksags68®acktined to end
npde, 630 Net wqr cess ldentifi AlLL). and, a
o, AP bt P10 Bieh RS S a0 €50 SUMTIL s FeE atlgpy part of the
meEaga gR0.00étoddidg ex tHiagtventite nesep $80 dhdiddgdané OID of the physical
AR poin o Acotss node 630 TRt tRoadeasts Signt oAp. ° the @b
[0057] End node 630 receives message 680 from access node 610 but by
examining the CID field included in said message 680, e.g., by comparing it to stored
CID information, it determines that message 680 is originated from access node 620 in

response to message 650 sent to it earlier.

[0058] Fig. 7 illustrates exemplary signaling performed in accordance with
various embodiments of the invention. The signaling is illustrated in the context of
exemplary system 100 illustrated in Fig. 1. End node 710 is a simplified depictién‘ of
‘end node 200 of Fig 2 and it is the éamc as, or similar to, to the‘ end nodes 144, 146,
144°,146°,'144”, 146” of system 100 in Fig 1. Access Nodes 740 and 750 aré similar to
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extracted encapsul ated part of nessage 650 and

recogni zes that the CID field identifes one of its own
w@bgogiozwll at t achment s points. [0056] Access nOPET/621906/048410

sends nessage 670 which includes at |east part of

nmessage 650 recei ved encapsul ated in nessage 660 by

access node 620. Said nessage 670 al so i ncludes an end

node 630 identifier simlar to the one included in

nmessage 660. Access node 610 then receives nessage 670

and by exam ning the end node identifier included

determ nes that the nessage 670 encapsul ates a nessage

aggﬁagsﬁéégggéhQS I ch |g§?udes @@ﬁ gggﬁtﬁép?%qﬁﬂ%%%mﬁedumng

anesss agée 60@ of Berchr bhi Iﬁg % end nbde 7 b areluides anmagegéiﬁﬁatlon module
si cal attach i.n f oo :

0l b R S G MR b oaftrdierlin mpgus 720 afpie. 7, can

beaded 63 Qppl%ﬁbhﬁ&aﬁ%ﬁ%ﬁg?lgﬁﬁﬂermgﬁg EEAER xg@sd@geﬁlfer shr

e ni n e ield included. in said nessa
P@ét?se%@ r GX%?P@&T%HF R oY prejpen) aephsationaR i IoAuded and
acfivélpl @idadiesy lbrﬂkwmd%elﬁo% cainRakechtd (vaccess nodes for
access node 620 in response to nmessage 650 sent to it

thepytpese of gozitie Fltsgomvecrlpg ase/onmedifiaetinteriptepegnend negle 710
aR8lhebiBetH df a’é@@s@ rrn@ﬁ@scﬂ(yv'?%b Aﬁ&ﬂh@#éxaﬁmg% Q&H&lﬁﬁ%ff service (QoS)

the i nvention. The S|gna ing Is illustrated I'n

apphieation which %mﬂ?eanylu %tremdmﬁq T10uskhes208 appliFatipn when
prddn Zéh?y Q%sach%fd&érishwéf g R)aﬁbh@ﬁnksoéf &l qmo'agdﬂ 0, Link

200 of Fig he sane as, sim
sﬂq:@u@hglngl;eB 010:sz i g Tmeasw vangmsmetriautbr thjbztﬁtahtyf of connectlons

ATy SR8y R s

PPOGT requiicgrentsandetemayne . i anpd mwesage byusess@eﬁmsm at a particular

p%ﬂﬂei‘n A% gsfhléﬂ tﬁe abﬁ}ja%:legli%lﬁsoiggﬁe dtlap 19 lealrt]é: tqr(bgentransmmsmn of

nmessage generation no

timookNtenea84ge. The nessage generation nodul e 720 of Fig.
7, can be used by -applications running in end node 710
to generate nmessages for their purposes. For -exanple a

cognmesp] orrrn@fesm&dmgmtmgty ?fﬁcﬁﬁridﬁ@hicﬁﬂ, mgh@ageﬁé? ?%Bédimeﬁts
.an ctiLve 1.n en n al |l owm n the e noae

1§ &S‘acg}ﬂq%ﬁff?'@af% “W%Oﬂgs Bglgfalﬁf@fdbfsﬂmghraqeﬂas Ba'fspfss\@hlsh a message
sEélaDelithns i SaDAASHiAarPtdhcih tilli T yi ng 1inks bet ween

end node 710 and one or both of access nodes 740, 750.

Anot her exanpl.e is a qual ity of service (QoS)
ap pt(l(ﬂi@? | o MBI %, Qnﬂ%d?@lb%ﬂlﬂﬁﬁg Hidir & nBOHEs Aith addd€s nodes

%p ication
740 and 750, which means that it can send messages to and received message from

access node 740 and 750. In this. embodiment of the invention the message generation -
module 720 of end node 710 generates message 759 with ultimate destination access
node 740. Message 759 is first sent in link selection module 730 of end node 710. Link
selection module 730 selects the link between the links to access nodes 740 and 750
over which the next message is ;co be transmitted. The link determination function is
.based on link characteristics including at least one of link latency,_link channel

conditions, link error rate, and link transmission power requirements.

{0061] - In the exemplary embodiment of this invention depicted in Fig. 7, the
link selectlon module 730 selects the link to access node 740 and transmits message 760

over it. Message 760 includes at least some part of message 759 and, in some"
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present can nodify QoS characteristics of the various

i nks of end node 710. Link selection nodule 730 of
wo-@7/h7368RSUr es various netrics for the qualitRCDUS2006/048410

connections including link |atency, |ink channe

conditions, link error rate, and link transm ssion

power requirenents to determne, e.g., on a nessage by

nessage basis or at a particular point in tinme, which

of the available links is the nost appropriate for the

transm ssion of the next nmessage. [0059] The resulting

link quality information can, and in varions
entbudddeneottthe irfentis R dnéladeleiditiodae fekis Qllae@forttﬂ@transmlssmn ofa

I lity of. | t ane I inks to which a nessag
B TR TP E R R o=

adfiRi0R] fiélds bt in fom&BRLA@HEnfsL Qu&’%*rdi‘ﬁlﬁg %lcﬁ' didcegid ﬁlrt‘lﬁjlate

links with access nodes 740 and 750, whi ch neans t
deptination ofanessares L3l 169 igvecese sedy &40, rmg@sagle@ 7é@receives

m&ASEERSF60] 6 E4R (RO R0 rﬂe@s&g{%’ ﬁd%@%ﬁgh% 9¥ tr%ﬁkgmttmg

|nvent|on t he nessage enerat on no
messeRe TROtorNdatasiedd Onm@ge 7%59s wictived byiemdimede 710 and delivered

o SESpAAL B BSae s, 10,00 o8 Lilhifingan o,

gegerfatestal ssnondthebsg? J69 sathetbt ailtithatel denﬂmdmh\m:arg thh access node

7491!312%389%% g§%ntre?r ansszr#?foglg'%o%% ) n l\é\gf‘g ?%tfﬁéet over which

mefsuagﬂ Tahisite bb asasmitedl Imthicémbaditent 6f the $nvencibh dhelgniato access

k | at e | i nk .channel condj tj

nopf 23 4 Ripctrd, pad thgshef ot s i fred R fPcpviaade 750, Message 770
mdlﬁd]w atemna@an[o@&@kkagegv@imgex em?k: %Er)hboﬂlﬁﬁ&gh melﬂhs ?fventlon

tNLs | ventl epl In Fi , Lhe IInk selection
ingHdes iseq %ﬂé the {Tpayessieh 8 theqpersagueyeaipe link between
enl @88 il 0 an&ese 2g6r HnsY¥ ahe biiditiVRASAIEs £80in S%Lel&ﬁéocﬁhaems

| east. some _part of nessage 759 and, in soneenbodi ment
linksframiagifigldht i on, incl udes addi tional fields used for

the transm ssion of a nessage over the |ink between

end node 710 and access node 740. For exanple, the
adtfloeZbnaln gnegraodiment ofithisanmeendiendile hipkselectiominodule 730 adds

an 15%&9 efd. & gl?]ydsm;?s ﬁ&h&lﬂ:%t thn't fﬁaegﬁﬁgxe S)tf Q@etsé ggdeo’ség)etogether

nessage I S acc cess no
witng least g|pagtsofnnwa@76)%m copqmrsmsdage 7V@,dmcmﬁd the link selected

tra m Tt
o GRRRE A IO o Bt SR T i poesons
to feddtiible dentindedn vEmeskapo 77mezvhmeh mg:&egaanmézmmm another
en{g%qyrlneentasf tﬁ%ﬁﬁé&%oﬁ%?e lum3 seﬁgcqwn ecr)] lglggldgsnthg?gentﬁier 09 the

ultimate destination of message 760 and 770 before it transmits said messages 760 and

770, independently from which link is selected for their transmission. In a further
embodiment of this invention messages 759, 769 include the identifier of their ultimate
destination. For example in an example of the exemplary embodiment of Fig. 7 the

identifier of the ultimate destination corresponds to access node 740.

[0063] In one exemplary embodiment of this invention, message 770 is
implemented according to message 500 of fig 5, where CID field 520 identifies access
node 740. Access node 750, receives message 770 and processes it. By examining the
ultimate destination of message 770, e.g., a physical attachment point identifier in the
CID field 520 of message 500 ‘:ofiftig‘s, access node 750 determines that message 770 is -
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generates a second nessage 769 with the ultimte

destination being the access node 740. Message 769 is
wa@eny/0ts71 i nk sel ecti on nodul e 730 whi ch sel ecPGT/UR®06/048410

l'ink over which nessage 769 is to be transmtted. In

this enbodi mrent of the invention the link to access

node 750 is selected and nessage 770 is transmtted to

access node 750. Message 770 includes at |east a part

of nmessage 769 and in sonme enbodi ments of this

i nvention includes additional fields used for the

transm ssion of the nessage over the Iink betmeen end

nm

nOORRenCR 3 el BORnR AR el dendliéd iy, P myfidsfination
identifine(eegrbe ﬁilﬁentth@cnb Hiekd)i Tike Actess noke 7|50 mtb’olS&ipEtﬁé pnysmal

o 3R TP O At S RIS Sl st

(stee gddies rewMoattaMe 331 imaqueEd néfe Jw37ﬁ>9ﬁﬁd‘the network
ﬁ}n‘%r(%mgl%gg%sg%e 770, because the sel ected b
PR el et t PO CRBIGrESPPIginedP the, BILY ingludsdsia; message 770.

message 770 does not correspond to the ultimte

' deﬁé g?f of nessage 770, which is access node 740.
RetherAcssB0RPdRe A icapsilates #heant B paTtfanessage 770 in an

%ﬁbﬁﬁ&k%tﬂ&%&h?eﬁ@qéeﬁﬁﬁ thahemith frﬁe%% é& f775N8 ddbdsks TBEE 740.

tination of nessage 760 and /770 ore It transmts
Megpapen/sdagledes sideasich rarbof magepedd@uandyat fieastsanhe ofithe IP address

of hdl:lésé &&@@Fﬁeﬁd“iﬁn fnb ?ﬁerss& eaﬁg%%‘f %\é&fb}%@ 1oc gi}génts does

nbodi nent- of this inventi o nmessa
chﬁélel SQEH q’l’fﬂ”e‘Pf the folhevinguihe IFatdredesf davass mode Ty, the PID of

a&?ém& ‘L glu%a@h{%s%g t7|78 tgx ?’?B o%raXC %@%%ﬁat‘}?dg ﬁver whxch

Fig. 7t entifier the des
message JE0 I’Wi‘@ receiued; €8¢ nndd@l o ﬁl&ntlﬁa&&ﬁij sekssion mdbntlﬁers for the

i S invention, nessa
e%%?@%@(%%’ gaggggag%arﬁguﬁne? nergg%sage%n%wg?n fmcgfs% '7 and access
n@idy40. dlagesSA00dai 240 ra‘ceﬁss aessags 76 tehidH it repRe&S aﬁlﬁd@essage

I NesS rocesses it
infcited 166 el o Tihe Alineion I BTGTEE P Reveig D570
e.g., a physical attachnent point identifier in the
cl peld 520 o ssage .5Q00. of f.ig 5, access node 750
GoeDhaT, o IR os EbaRagE of B8 ineBtion Arisntises 10 epewIde by
tr&tﬁmﬁtﬁ{g ﬁ@i@g@ﬂbe Mlﬁ&diﬁclu@@@ﬁﬂ ]Eth aﬂ)bftn'il%s d 77@9&%%85 node 750
destination | ifier in the D f

o PR REEE e TS em P Ingas &l s 7dﬂy§?r63ier@nfl sedhmessage 785 t
elDhdile 7106 Mdskhg 7€ inDudeH st 1058 Pait %fﬁ?e§§§g@97867ﬁn3 rﬁoh §1o

address resqlution table (see address resolution t
reggiyes meszags I$5 igddonrmdymessage 386 1@ frfeismetgﬁréenaémchlule 720.

[0066]) In another embodiment of this invention access node 740 responds by
transmitting, to endnote 710, message 780 including at least part of message 775.
Message 780” is transmitted over the direct link between access node 740 and end node
710. ‘

[0067] Fig. 8 illustrates exemplary signaling performed in accordance with .
exemplary embodiments of the invention where an end node is used as part of a
neighbor discovery and CID routing information update process. The signaling is
illustrated in the context of an exemplary system such as the system 100 illustrated in

Flg 1. End node 810 is a sunphﬁed depiction of end node 200 of Fig 2 and it is the
20



address (e.g., | P Address) corresponding to the PID

i ncluded in nessage 770. [0064] Access node 750
werwdpsinat es at | east a part of nessage 770 iPCHIS2006/048410

appropriate network | ayer header and transmts nessage

775 to access node 740. Message 775 includes at |east:

apart of nessage 770, and at |east sone of the IP

address of access node 740.In addition the nmessage 775

may ad.in various enbodi ments does include sorrie or

all of the followng: the I P address of access node

750, the PID of access node 740 included in nessage

sarhé @s of bigniRir Bb € tiRCERSHIBO I, 136, Pue! 148 ¢hy ﬁﬁasﬁeﬁsﬁ?&n 100 in
was received, end node 710 i'dentifier and séssio

Fig heApsess dodes 870 apd 830 areghe sams anoy srulsr ¢apsesss nodes 140, 140°
andl UAQEbT §glterR 0088 FRYEand e %ﬁﬁ%' BERRsenaned, 20 1@&% acgess nodes

access node 740. Access Nod recei ves nessage

of ¢ tyme iHuspratedgriFigd. 48 the Figs8 azg@nplme@dd@deffidﬂ hats aésllcflrectxonal
FRmi I I G
10065 Ao R e%%%%ﬁi’!r@eogf%f Gl HPRBRieoldits to, and receive
mesaggey @udessimpde BdBsni t ti ng message 780 whi ch
includes at |east part of rnessage 775. Access node 750
recei ves nessage 780, which includes end node 710
i dHN6BT | ein ﬁgd&wddmd&@ﬂ@maerﬁ% ahd tensmite de:sydde. 860 to access

ol 390575 S0 e 5 T P S o085 R

detmamnﬁgadgﬂma@ IMteﬁmthﬂeéMﬁ&@cel{/&Qﬁés]sagdt B6@and Ek@dfmpts to

re:%%]/.vet gllgﬁg%%sts ?lff’ﬂ%; §56 bcli gfr%t ] o ?r? %%ggxg%gag?egtg ar x?est\%orq( address, by
searﬁﬁﬂngdtsl’i@dﬁss ko fdtigpakbleOf. gnﬁﬁ&%gﬁrezglﬁtlom&ﬂagel ‘688cess node
ansm d aver, the direct | ink between access

309&&@“&20‘% 8 Fitn B Foawple aesesy rrsts A4 0Hiags tgresplvgseididentifier.
AR ﬂﬂcﬁr&tlosth&[‘ﬁbhﬂﬁlt@ﬂe&‘agé@% ke REAQIHAOCRIM AR 865 includes an
exenpl ary enbodi nents of the invention where an end
ingigefion that routing of g apessage Wasratgepybledlusde naesolutien Bilpre.
routing information update process. The signaling is
illustrated in the context of an exenplary system such
as [2068] s yktans engigodimentef thisddvéntioni apd nbde 1@ ab ddepsind
. | . .
el TR PO Bl B NGAECRR0-8L 560 By 5 e
vatide, ofmsageaszbﬁbwnm@bpbtb%fovdd myshgnB10m Fig 8:|Igov0f:ver this is

340..and . the sa as o iJg. ar t
L T R S P
exam@ld inayhioh yhebiavempdreizanéd gnd @ode 810 alragiyaleas&slsidnedﬁﬁxal link

with access node 850 in addition to the link with access node 840

[0070] - Using the link with access node 850, the end node 810 transmits a new
neighbor notification message 875 to access node 850. Message 875 includes at least an
identifier of access node 840 and the network layer address of access node 840.In this
way, the access node 850 is supplied with both an identifier, e.g., PID of access node
840 and écorresponding link layer address, e.g., MAC address which ihe access node
850 can address and store for future resolution of physical layer to network layer
identifier. In one embodiment of this invention the access node 840 identifierisa
physical attachment point identifier; in another embodiment of this invention it is a link

layer identifier. The network layer identifier of access node 840 is known to end node
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of the type illustrated in Fig 3. Inthe Fig. 8
exanpl e end node 810 has a bidirectiona

weorroniecat i ons |ink with access node 840, al | POU/N§2006/048410
to send nessages to, and receive nessage from access
node 840. [0068] In Fig. 8, end node 810 generates and
transmts nessage 860 to access node 840. Message 860
includes an identifier that identifies access node 850
as the destination of said nessage. Access node 840
recei ves nessage 860 and attenpts to resolve the
access node 850 identifier included in said nessage to

818 fﬁﬁhwmhlﬁﬁkiiheﬁ%ed@algé%w%hﬂﬁumb&e@&délﬁﬁﬁodm dutifg or after
ss. resolution table 3 11 of access

th%%@’e@é@%foﬁgﬁ Wit aeresspofe Hlexanpl e access node
840 fails to resol ve said identifier. Access node 840
then transmits nmessage 865 to -endnode810. Message 865

i nt907dks Taran altgresivesmhadimentnfithisdnwintionesd swde Sk sends
méRlePPES t@add&ﬁ?és%ﬁgeséﬁs Rrstsh 8‘; Sa(ﬁay lrtl%e a%%oglgs lmthﬁf message

one enbodi nent I nvent |
coptginhto msssagft Béhbut ia sbitdb recdss oné«t 8@ mamavcestriodn $40] inktead of

acx\ésg '?1088 856 ﬁxr@&f{? A go usgrr d?%‘iﬁ%ﬂ&) [ eas rggsrsa%e]%ﬁ) as Ewasa@e 875" to

ges”s SCST T S TreeHES
acbi:m/wée g850.Mate itlsatualikea mmr&ﬁm fnessage ($r7 seitd merabrid fapér

al read S Wt e 850. | n .another,.
m SRR ST afton S FanerShr axeuss B efibions (Bpe network
_addtdse ggycdaessnc&letﬂﬂr?l i6 :kﬁbtlzrﬁﬂa lendl nbde 810 ﬁoﬁﬁﬁﬁﬁ%mﬁiggg%ﬁ bi¥ssages
in addition.to.the |ink wth access )
S9OORGVHETP FRiGE Br B Ihe S ARTRER OF (g dink Hith Geesh spde 850.
Fofr tifi8 $¢8sb 8, atcels \Wodei3ghkah ra\at nfdsSele 873 1B 86ck8€n8IHB I WPusing a:
access node 850. Message 875 includes at | east

an
nefwerkdiress oppecgstpade 281 addrgss, pathout %‘fle fep@form a CID to

adaftds essebndpesisnnode 840.1n this way, the access
node 850 is supplied with both an identifier, e.g.,

Pl D of access node 840 and a correspondl ng i nk | ayer

a0, Boless nMACRSOIAGERS WY SRS HRAReidhlor creation

can a dress and store for utu reso ution
messgar 3 to| thy vetwosk addisey &f dcgyerndddd40; fqtmvedlfmromeessage 875.

Mgggg%*?g@m%lﬁes wmgechﬁx? hg,t e lg%;at%ﬁggag,nfgad(ggsﬁﬁg mpipes fo'r.‘

slica
accessamade BEO. Iarabomerrenmbodi&ndm |o£ thmmtmm; méssage 880 inckudes link
ntifier, The Ldentifi

la%‘e%xg ntff%g de rg%ork laX?‘{ovr;\Lﬁ“tSS néeH) x}l,lﬁ%ggxéi%:eﬁrb erSSQ)f. In another
entiendimentosfithie rnnvmsagmssa@%? &hﬁmmﬂbﬁﬁdcﬁdoﬁaﬂ nei’ﬂlbﬂﬁﬁﬁ‘ormation

usg% go d ¢ hcg ftlto%roft en‘iai no%t % c!io%] mctlucﬁng But not hnﬁite\% ttohtunnel
address and tunnel session identifiers for packet ;edlrectlon between access nodes 840
and 850, access node 850 capabilities with fespect to quality of service, loading,
protocols, and applications supported. Access node 840 receives message 880 and stores
information included in message 880 in its memory e.g., for future use inl CID to
network address resolution operations. Access node 840 responds with message 882 .

acknowledging the reception of said information included in message 880.

[0073] In one embodiment of this invention access node 840 includes in
message 882 some of connection identifier to network layer address mappings for
access node 850, link layer identifiers to network layer address mappings for access

node 850, neighbor information used for the accommodation of end node handoffs,
- 22



[0071] In an alternative enbodi nent of this invention

end node 810 sends nessage 875" instead of nessage
wW@I®7/oMsssage 875" has the same or simlar nMesBEDES2006/048410

content to nmessage 875 but is sent to access node 850

via access node 840, instead of access node 850

directly. Access node 840 then routes nessage 875" as

nmessage 875" to access node 850. Note that unlike

nmessage 860, nessage 875" is a network |ayer nessage

i ncluding the access node 850 network address as its

destination. The network address of access node 850 is

R, 885088, 381 SRRSO e s i

reliradtion beltwesrcassssadles 880 and 8604 dnidworrinfoswation buheating

40 "
cqgg}gﬁxélegog%?c\%s{ q%lggfﬁér%gvglzgg eSp%;Ztg(é qu uah@? d)gesgélé&o ?&ad@éﬁo 'Brotocols and.
applidh 66, suppdritel) A deassi Met&@Oﬂewlwsrmessé?gdZBS(bamﬂsibmssnformatlon

NN U I W= NN R

th@Bphrtibulhh@nbedimehko P ieddhtioh nadess 888dad 840 are not used.
retrieved fromnessage 875. Message 880 incl udes
connection identifier to network | ayer address

MRS TR hnSRECSAbERARNBEPhid 1Eiv&ﬁtﬂiﬂkﬁke@'ﬁlﬁl@lmﬁﬁes@£ge 882
thi's 1nvention, message 880 includes |jnk lay

inclsles pr peltne wledgraram ok theapesptivadidas infappatipgsnpiyfed in message
386 AR $5is RS aBedht of 'iheaiﬁ%ﬁl%n fd&@%d&@o%ﬁn&ﬁhéssage 883 including

I nvention nessage 8 i ncl udes addi ti onal nei ghbor
at lnfis st iof ponrsstion eﬁenttxﬁr@r tcresepd PO dessengPRiBgifor access node

- 85RNHR! hder i QRN Ahdibrid Aol ddti Rondifif 18P heddlhGRSS S0,
session 1denti |ers packet redirection
n@ghbmenfcamass uprstifes tigngecaminghion of ead sofphwndpd, including but
nctalgtgl&ecll to tlugfci%lV&dELFEsE gﬁ(ﬁ) eI esShid lﬂiéﬂﬁffefrs fb?&) redirection
g, protoco i cali ons support Access
beinken 8dess acdds\id) mﬂﬁ@gecc&s@nwadS%l capabilitig$ mﬁaﬁsmt to quality

ncl ud LN _mes
ot B R AR AR abulSp BB el Bhod M0
N6 BIBCHEA sttbs mesmﬁﬁatlm iﬂtlﬁ&@lgﬁg@sw 883 in its memory, e.g., for
T St AL 6B B S ! AR e e recption
ofF Bdig ihfavaaddn access node 840 includes in nmessage 882

some of connection identifier to network l-ayer address
mappi ngs for access node 850, link layer identifiers

O [URYYP" KedifMRhe ARG RSN FBRITINRGRLEARe 8F6ARMAI0N and identifier to
address mappings between access node 840 and 850 via message 880, 882 and
optionally 883 and 884, end node 810 sends message 890 to access node 840. Like
message 860, in one embodiment of the invention message 890 is also the same as or

.similar to message 500 of Fig 5. Message 890 identifies as its ultimate destination
access node 850. Access node 840, receives message 890, searches its memory fora
mapping between the access node 850 identifier and a network address for said node
850 and finds said network address in its address resolution table which was earlier
populated by message 880. Access node 840 encapsulates message 890 according to
information in the resolution table and sends it to access node 850 in the form of
message 891. Access node 850 responds with message 892 again using information in
its address resolution table and message 891. Access node 840 sends message 893 to

-.end'node 810 including at least. part of message 892 received from access node 850
23



node 850, nei ghbor information used for the

accommodati on of end node handoffs,including but not
wo peo7oes7t o tunnel address and tunnel sessi on PCT/US2006/048410

identifiers for packet redirection between access

nodes 840 and 850, and or information indicating

capabilities of access node 840 with respect to

qual ity of service, |oading, protocols, and

appl i cations supported. Access node 840 receives

nmessage 880 and stores information included in nessage

880 inits nenory, or e.g., for future use in routing
coigsisiagethe cbmniticativardxichatgerbeewbaténendded10tdnd access node 850

.l nvention ssages 883 and 884 are not used. [0074] In
’“%ﬁﬂ#ﬁ%?o@hggbinent of this invention access node 840

nmessage 882 includes an acknow edgenent of the

reception of the information included in nmessage 880.

I'n l‘?‘?ﬂﬁé efbidgiakarr described manpen thronstathearss of ppssagge from end
nod398, MRISAARICS §_§? Li§ k5 hfég;fl%bi(t,ﬁ%&th SRS Qhd/or PID informatio

connection J1dentifier to network |l ayer a dress :
abeuperchgihdrdhataan ds sised iero@50g shbseiquéntyareceived nicksages ,

- e ' : 850, ..
AR IEER  ar BN A U ERR TR AEEEERS B R giscover
theio gecskacediddibroadvastusiigrals d nottfly aktess hodest of desnneghbors. As part
dre nd tunnel ssion.identifiers.for packet s

of RN e e PEREL Sork Bt e o e Bl dpgiiare
nenwdek BEDbasa( abting dfafesshds 4fRs piechiotifivagonlptdagsOhas been

servi ce, |oading, protocols, and applications
ngﬁﬂﬁﬁﬁted. Access node 850 receives nmessage 883 and

stores the information included in nessage 883 in its

menor e.g.,.for future.use. Access node 850 responds

Wi Wﬁssatﬁéarm embedanrragraes deseribetisseingse ppleriegted using
orleUrhoRrhéttled tdpePbriitht 8ehE Borr &P oRNRBIN 8RS o ore methods of the

nei ghboring information and identifier, to address
prﬁ@p\g InY§Btion et e.cignal paecesyng. dness8B0gsAcratinnandy

. | .

PRy el o AR g R B brosent
ing@dion; are gmplemebtedi usbrg moflulehSuchuredil enmay bs agpledBMt¢dsusing

t .S | nmess 0 Fi .
soffyafe, MAFRATR ;%o flhi bl Hsp kA ofERRARE Rl RlanbidhiBe above
deacrilasismnthdds 85Methadcess candle iBdB:mentabusies mIEkinagrecutable
90,.. sea S meno n the
n

. . rches i f.or a in t we

indRRaio BT 58 sty Parl e ofes B oS e st Segyas o

membry dodee, 830 RANL, ffiopgs disk, dich e svnido] adtlichst, kg, ,ideBeral purpose
addr ess. resol ution tabl ich was earlier popul ated

cofietish §° Sutobiauinef pavidte 18 b i B Rerdag ot the above

deS&ibatmethdi®) @.4. Oin one or more nodes. Accordingly, among other things, the

present invention is directed to a machine-readable medium including machine

executable instructions for causing a machine, e.g., processor and associated hardware,

to perform one or more of the steps of the above-described method(s).

[0078] Numerous additional variatic;ns on the methods and apparatus of the
present invention described above will be apparent to those skilled in the art in view of
the above description of the invention. Such variations are to be considered within the
scope of the invention. The methods and apparatus of the present invention may be, and
in variqus embodiments are, used with CDMA, orthogonal frequency division o
multiplexing (OFDM), or va‘riouAs"yo”ther types of communications techniques which-may B
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information in the resolution table and sends it to

access node 850 in the formof nessage 891. Access
wWooee/0&s01 r esponds wi th nessage 892 agai n usi NBCT/US2006/048410

information in its address resolution table' and

message 891. Access node 840 sends nessage 893 to end

node 810 including at |east part of nessage 892

recei ved from access node 850conpl eting the

comuni cati on exchange between end node 810 and access

node 850 via access node 840. [0076] In the above

descri bed manner, through the use of nessages fron1end

HRafied %Broﬁ&éc\ﬁﬁéleﬁ‘@&ﬁﬁmﬁﬂgaﬁ&ﬁjs #hWe 29:\5[3% S{n]d mobile

address and/or PID information out eac a :

noggs. bk spsriebodisenisrile gmgéqq@qstar«; implemicuted asémsagteﬁons which

aTe{mY added
o L2y AR oA ARSI ARl aRE 3 LRI A 1n
V@rloa@l cabpdisnepheaths naohdlenmtde$ yreampe&aemtedi as nokbosk\computers,

' f the.notifigcation
BRERLRUS podaRE L RY) B B Bl e 0P oGl yociver/ransmite
- digoits an@tcglmatdﬂm%uﬁha farsiathléraertinhe ndiRsdEaFebe pickait
i vetnotlflcatlon process has been conpleted. [0077] In
Vart'8lls enbodi ments nodes described herein are
i npl emented using one or nore nodules to performthe
steps corresponding to one or nore methods of the
present invention, for exanple, signal processing,
nmessage generation and/or transm ssion steps. Thus, in
sone enbodi nents various features of the present
i nvention are inplenmented using nodul es. Such nodul es
may - be i npl enented using software, hardware or a
conbi nation of software and hardware. Many of the
above described nethods or nethod steps can be
i mpl enment ed usi ng machi ne execut abl e i nstructi ons,
such as software, included in a machine readabl e
medi um such as a nmenory device, e.g., RAM fl oppy
di sk, etc. to control a machine, e.g., general purpose
conmputer with or without additional hardware, to
i mpl ement all or portions of the above descri bed
met hods, e.g., in one or nore nodes. Accordlngly,
among ot her things, the present invention is directed
to a machi ne-readabl e nmedi um i ncl udi ng nmachi ne
execut abl e instructions for causing a nmachine, e.g.,
processor and associ ated hardware, to performone or
more of the steps of the above-described nethod(s).
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[0078] Nunerous additional variations on the nethods
and apparatus of the present invention described above
wowdoz/os7apparent to those skilled in the art POT/VUBENG/048410
of the above description of the invention. Such
variations are to be considered within the scope of
the invention. The nethods and apparatus of the
present invention nmay be, and in various enbodi nents
are, used wth CDVA, orthogonal frequency.division
mul ti pl exing (OFDM), or various other types of
communi cati ons techni ques.which maybe used to provide

vwﬁéq{ﬁﬁélgqﬁﬁyﬁhg@tions l'i nks between -access nodes and
| S. Some enbodi ments the access nodes are

I mpl ement.ed as base stations which establish

1.C Omnéo%@%fﬁﬂénéd Koy ﬁplﬁ%gg:al rﬁﬁf&ﬁﬁﬁtﬁld&ﬁﬁ%&n Eidlbde, a ﬁrsF

and/ or n various e ts thg_nn il e nodes
acgess niatelaaderseechdaccesstisisisotheanethod eompripipgsonal dat a

eccpvanidy R paf tblhs BRAAR: £ ARKAGF AbACHELAGna

ansmtter circuits.
accesstnodes, for inplenmenting the nethods of the present

i nvention. WHAT | IS 1. A.comuni cation . . e

ot nBRETABE R P na e TR RE A R HES AN GOt igentifier from
salid bdadasst egdrmails; and a second access node, the nethod

conprising: qperating said end_node tp. recegive, :

br o6 BRSEHAE FIY FHA APERLSr FefiLy G0 Stpilins kg Said ghysical
ateRahRht peind Riedti fBGoRARENlsPadtRELhsdNe a physi cal

attachnment point identifier fromsaid broadcast

i nformati on; and operating said end node to transmt a

1. 251 strysicoRhudiflons ieh PO L 1IBRY 31 WRkre A trARAIRRS 2R fifst signal

AW N =

identifier to said first access node. 2. The
ingbides triapsmitirg said sizgpal ofer @|vereless, conprappication Bsni t t i ng
said first signal includes transmtting said signa
over a wireless conmunication link. 3. The
3 conmilhe catinoascationk otttladd of daim 2, whgreinesaid ead nodaid within a
bi3BA& ) So Vbl ekt 0RAAGAS]d FPN BRAYEHAGRLNBALILLR broadeast
Sar et TS N SECONd access nodes each Broadcas
sighgleal s. 4. The communi cations nethod of claim2, -
wherein said end node has a bidirectiona
communi cations link with said first access node and at
4] eastrharotidhudiatiting lnethod of claim 2, wherein said end node has a bi-

directional communications link with said first access node and at least an uplink with

said second access node.

5. The communications method of claim 2, wherein said end node has a bi-
directional communications link with said first access node and does not have an uplink

with said second access node.

6. The communications method 2, wherein said broadcast information includes a

plurality of beacon signals.

7. The method of claim 6, wherein said step of operating said end node to
determine a physical attachment point identifier includes determining from said
received beacon signalsi o
" afirst idéntifier which is a cell identifier.
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sai d second access node. 5. The conmmuni cati ons net hod
of claim2, wherein said end node has a bidirecti ona

weoomoniecat i ons link with said fi rst access npdBPUSI006/048410

does not have an uplink with said second access node.
6. The conmuni cations nmethod 2, wherein said broadcast
information includes a plurality of beacon signals.

- 7. The nethod of claim®6, wherein said step of
operating said end node to deternm ne a physical
attachnment point identifier includes determ ning from
sai d recei ved beacon signals: a first identifier which

|sa eII i.fier.8 The t hod_of claim.7, wherein

.52 d18 ﬂzﬁf %ffé?la} TR BTl Hop S EP BB E Fph@ods to
dqremnsing @bh@ﬁlbél@ﬁﬂi&lﬂhetﬁlcpd?ﬁt ideifidrifiRherf iHELAGY: I'ncl udes:

determining fromsaid recei.ved beacon si gnal s a second

i dentiFterBiningiow sarcisReived beagon;signabs srgond édantifier, said second

ideRSfIéd B a cBried MenfiREHOD Of claim 8, wherein said
.step of operating said end node to determ ne. a

physi cal attachnment point identifier furt her i ncl udes:

e e

-deteraping ﬁlpéVSICalCattamemtﬂiomuddeﬂtliﬁrahrm& mtiades n sal d -

stepy node to R

oy SRR ERRALRRALE PR BRR o el R Buher, sid tira
lddemﬁwnhwngmwéimmﬁsaﬁﬁxrecelved beacon signals at | east

two of the following three identifiers correspondi ng

to said second access node:, i) a cell identifier, ii)

l(h calhe etetlicdiesttdldiines, vangdeinl da)d Sep Gﬁb%?ﬁraﬂnﬁig?ﬁlﬂ fahtlﬂf hod@f&ﬂ
a first signa

wher.ei n ald step of trans ting
A G 8 eP e AR oA A R inlpdeacripamin Do said
reteiead bédcon sighalsudiagt 6@l of tk fbmingttl’i&eQSérﬁfff@r@@&Tespondmg to
bcFlentlfl ers to_ sajd fhrst access node. od

sajst seepnsl AFoESS neds +1harcell ddentifierdy: a%ﬁé@?fa@m@ﬁ@aﬂé Tahe sector
ide@ifgert @nd ecei ve fromsaid first access node a signal

ncl udi ng :
wilerem said step of transmitting a first signal includes communicating a physical

attachment point identifier including said at least two determined identifiers to said first

access node.

11. The method of claim 10, further comprising:
operating said end node to receive from said first access node a si gnal including
a message source identifier, said message source identifier including at least said two

determined identifiers corresponding to said second access node.

12. The method of claim 10, wherein said physical attachment point identifier
identifies a physical connection point at said second access node, said physical

attachment point identifier being unique within overlapping end node reception areas.

13. The method of claim 1, wherein said first and second access nodes are base
stations; and
wherein operating the end node to transmit includes operating the end node to

transmit OFDM signals.
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a nmessage source identifier, said nessage source

identifier including at |east said two determ ned
WO d@niferer s correspondi ng to said second acceBGT/NAIE6/048410

12. The nmethod of claim 10, wherein said physica

attachnment point identifier identifies a physical

connection point at said second access node, said

physi cal attachnment point identifier being unique

wi t hi n overl appi ng end node reception areas. 13. The

met hod of claim1, wherein said first and second
lacceghemxdBsd of €aidad o, Siriet otdpricing: Wher ei n-operating

the end node_t%_transnit i ncl udes OEgFatin t he end

node PEFPHIRG SRS GERRT STl AP SocEive SHLIRRL AR of cl ai m

10, fopedatifg s&i@mREl flcBg nodeesd Abichginead kbtivbilSlay&CaRESss

node tqg receive said first signal; qperatjng.said .
conresponding de theplysicabatipabeent ﬁemaldﬁetlﬁevr incjugid in said fastsignal;
as®r responding to the physical attachnent point ‘ .

Identi-fier included in said first signal; and - o

oper @prragng ithe fisst aeceay pedsstorfeansmiica packatimctuding;spid determine

. : . . . - , _
b ERAaddted: B3 S ThaRth ALY (PRl RIGSEsdRSe Aformation,
obtaimpdrfsar saiddbstadigeal. from said first signal. 15. The

nmet hod of claim 14, wherein said packet further

i ncludes an end node identifier identifying said end .
16o0de Thiin¢thod aficlain tiddwhaiein $did paclksit furttier iddudesram end node

. hod. of .cl.aim.15, .wh ' i d f.jrst .si L]
L T T
identifier, said first signal being conmmunicated using
li [ [ .dedi.cated to.sa.d end de,.
tphe. rieTEERP P Hel dan PR G St ALEhlS SOl ErFEE W ich does
ndtiirARleRAdAd hode edenkifiier) & akbfifit ﬁgﬂamﬁi ¢dmmihica®d using uplink -
n

corresponding tg the first signal; a erein said,.
signplipg reewses deghented 1 spid snd BPde. dag wp Oﬁgaﬂg?foc%laa@mg:

i dentdp_Efa@ihgisEidsﬁisﬁaJcémé_ttb%t@l%ﬁi%eiaid énld nddeeideRtifiqd
of claim16, further conprising: operating the first
cagewesdingde thofirsteignak aBdpacket from said second

acc es@he‘?&ﬂ%aid first accesé node includes said determined end node identifier in

said transmitted packet.

17. The method of claim 16, further comprising:
operating the first access node to receive a packet from said second access node,
-said received packet including said end node identifier and said physical attachment

point identifier.

18. , The method of claim 17, further comprising:
operating said first access node to transmit a signal to said end node, said signal
including said physical attachment point identifier and at least some information

obtained from the packet received from said second access node.

19. The method of claim 18, wherein said signal transmitted to said end node is
transmitted using a communications resource dedicated to said end node and does not

include an end node identifier. -
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sai d recei ved packet including said end node
identifier and said physical attachnment point
w0 denbrferer . 18. The nethod of claim 17, furthP€T/US2006/048410
conprising: operating said first access node to
transmt a signal to said end node, said signa
i ncl udi ng said physical attachnent point identifier
and at |east some information obtained fromthe packet
recei ved from said second access node. 19." The net hod
of claim 18, wherein said signal transmtted to said
2end modéreless termirskicbtopdisingt ng a cormuni cations
[esougpe dedlcateg t% 'sai d. en and does t d
| nol GdiSLERCRNEr et TaRirerRiy it brogicas 1Rqrataion Haup fisggnd access
n6&prising: a first receiver module for receiving
broadcast. i nforpation from a_second.access node;

phys Adysiseh aEshmRpt RRinHideniadefsrainationdpasivg feiofptermining a
pHPQéHl GithHmAR ST TicR FARY $i@ BlosALIR SAYORALL RO AN

dentifier fromsaid broadcast information; and a
f i r sta firpimansiitter madeg|fer Frarsmitmganiist ﬁlﬂgalanﬂurigtg said physical
%gﬂ]@é tachnent poi nt
at ent |nftk)gfrﬂtty(ggn§ ??Js?ﬁg?ég%egggg €. 2 1. The wirel ess
term nal of claim 20, vvherein said transnmtter is a
2!1 rel ew1trerlgsr1<‘. ! H & ott q 58 nsﬁ%rtextnl t?'ﬂsgm{te{ i%ta wireless
Sl gnal™~as™ an SI gha Tover VAW el ess conmuni
tlahsikitte? Por tFmBmi\litinglsekl_Sﬁﬂsteslgmﬂaals aofOKIDM sig2dl ovehe waraless
wirel termnal is wthin a broadcast coverage
°8V’é%1ur1"fﬁt18nmch first and second access nodes each
- broadcast signals; and wherein said end node has a

i -di rectjonal co nj. ca |nkva |df|r
gcces:@’en‘ﬁ'ﬂ%le%"ﬂ’&@ #1%? gg’e‘”]é eﬁ‘pﬁaf ﬁteé’%"&a is within a
bs&ieRdl cB068ES aRkadfto Wisich & a%rs@écﬁﬁsacE@srﬂoﬂai eth rbaddast
21, wherein said broadcast information includes a
signglsapid y of beacon signals, and wherein said physical
at t aghiBoh Rl did AFRHak fi Y18 ST LMk i TRY 1i8lk with said first

i ncludes a cell identifier determ nati on nodul e for
agegse nafi;mambdessinot Save genplinl withspidrheeend ancesfopqde.

23. The wireless terminal of claim 21, wherein said broadcast information includes a
plurality of beacon signals, and

wherein said physical attachment point identifier determination module 1ncludes
a cell identifier determination module for determining a first identifier from one or more

of said received beacon signals, said first identifier being a cell identifier.

24. The wireless terminal of claim 23, wherein said physical attachment point '
identifier determination module further includes a carrier identifier determination -
module for determining a second identifier from one or more of said received beacon

signals, said second identifier being a carrier identifier.

25. The wireless terminal of claim 24, wherein said identifier determination module
further includes a sector identifier module for determining a third identifier from one or

more of said received beacon signals, said third identifier being a sector identifier.

26, A method of operating a first access node, the method comprising:
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of said received beacon signals, said first identifier

being a cell identifier. 24. The wireless term nal of
w@b@i7nrs31 wherein said physical attachment poP@I/US2006/048410

identifier determ nation nodule further includes a

carrier identifier determ nation nodule for

determ ning a second identifier fromone or nore of

said received beacon signals, said second identifier

bei'ng a carrier identifier. 25. The wi.reless termn na

of claim 24, wherein said identifier determ nation

nodul e further includes a sector identifier nodule for

det er i ai. I: iedentifier fromone or nore of “

saidrg%%gﬁgggkggg o%ﬁ%néﬁgfg,ng $d third identifier

bei ngletermétbgn nethesrkiléye@radd@Bs coréspbh@itlged apmgsichl iticRment

firs cess, hode, t. met hod conpri sing:recelving a
ppint é#enﬁffighgﬁchﬁegm ﬁﬂggﬁﬁ ﬁﬁ%ﬂf‘g an&‘enFer m nigng a net mgr k
| ay entradseliteng a PAEKR $ikGinp aidQUeterRiYsd x?éi{?vpﬁﬂaﬁ_ﬁpgﬂﬁgéss as a

oint identifier included in said first signa ‘
dbsialinn pAtteT anc EISIng Fidsastorge ifPrmatianeottibined from said first

. sipgghpmor k | ayer address as a destination address and

including at | east sone information obtained fromsaid
first signal. 27. The nmethod of claim 26, wherein said

2packethef ' e i ' bfd
et hOELf LR G0 B Ry BRE, MR 1 fies anenigode
idgngfigr idep@tying waidrendhoedowhishaiams@ittedaid Srst sigmatl fi r st

signal is a first nmessage which does not include an

end node identifier, said first signal being , .
28 ommTikeeraetheti af¢laign @) whiresi gind First gighabiBur i@ message which does

' ' sald node, . t he hod further ) ..

L6106 &l 8B el ek A% oyt et bR o cated using uplink
sigoalirgspeoutcendddicatdibtof saidsendn@ieathie raetot etk dghpsir:

detern&ned.enq#ﬁodﬁg%ﬁegfiLker in sahg traﬁ%qitted .

pack &t erBgnE sail gndnodg eptiliey carfrspanding fq Higtirst signal; and

conpiinchidigg sdid cRicrniiedrendafdetidddiidier i §:86 dAdsAREAAcket.

node, said received packet including said end node

identifier and said physical attachnment point

29 dentrint in@ithoBOf clding 2 8EkRBE: &ﬁnﬁﬂiﬁhg 29, further
o

conprising: transmitting a signal sai d end node,
sai dTEEYHAS 2 PAESH doRy 2 serond segess safle.sridueheivad ppekiehincluding

sdid@Ad hbieideAiflerdind BRPphRAIF aft MR b RT iRtiALped from
t he packet -
30. The method of claim 29, further comprising:
transmitting a signal to said end node, said signal including said physical
attachment point identifier and at least some information obtained from the packet

received from said second access node.

31. The method of claim 30, wherein said signal transmitted to said end node is
transmitted using a communications resource dedicated to said end node and does not

include an end node identifier.

32. A base station, comprising:

a receiver module for receiving from a wireless terminal a first signal including a

physical attachment point identifier;
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received from said second access node. 31. The nethod

of claim 30, wherein said signal transmtted to said
wep@7oodel i s transmtted using a conmuni cati onBCT/US2006/048410

resource dedicated to said end node and does not

i nclude an end node identifier. 32. A base station,

conprising: a receiver nodule for receiving froma

wireless termnal a first signal including a physical

attachnment point identifier;an address resol ution

tabl e including information mappi ng at | east one

physi cal attachnent point identifier to a network

| ayer address;: .a.mappin ule for determ.ning fr.o .
o Baanares el BE theRev oMt R FAgLPE B 2o physica
agRhhRappsidt Mgniifiet toea MiwsticRlyedddressrent poi nt

identifrer included in sajd fiprst.si [ : d.
net wBRSTPIRERPILIE Tipdteanrone panbnpd erreaclpsoR sble a network

1dyBEAMEER T osRbSb et £10The pysled1tabhhantgloiddé@iferascladed in said
géstlnatlon address and including at |east sone

firsisignakePdn obtained fromsaid first signal. 33. The

base a%ﬁ%&rln%i'faﬁé dBuB2for tidhihiRtind A phetedi Rbluding k&l determined
generation nodule for generating said packet including
netajogk dryee addrasscrsrredestinRtiomyddressmd daeluding af dgast some information

okgﬁkﬁﬁ%ﬂgsgﬂfﬁggg cket an end node identifier

entitTylng sal rel ess termnal which transnitted
said first signal. 34. The base station of claim 33,

erehn,sai Y | | i - £ .message which
3 besq%%ﬁ“%%%ﬁ%%%8gﬁﬁgﬁgahggémﬁlgh%ﬁé%er; sai d base
st at iasigrfal gedegatiommloddlengr genareting said padketinetpding saad determined

resoprce allocati i.nfor.mation . identifyi . .
ne Btk A R o BT 8 e o e BB B denitying
sHiddgiréldantiniingbdhich traditited sid fat eighkli ng -an end node

identifier corresponding to an end node to which an

upl i nk resource used to conmuni cate said received

3fi 1 StTHe 8@ kta¥iBs of 6B A BBE heitlsib G &islprddisth SisgArbksage which
generation nodul e i ncludes said determ ned end
does not include an end node identifier; ‘
said base station further including:
a memory including stored resource allocatior; information identifying
end nodes to which uplink resources have been allocated; '
an end node identification module for determining an end node identifier
corresponding.to an end node to which an uplink resource used to communicate
said received first signal was dedicated; and

wherein said signal generation module includes said determined end

node identifier in said transmitted packet.
35. The base station of claim 34, further comprising:

a packet routing module for routing packets including said end node identifier
and said physical attachment point identifier as a function of said physical attachment

point identifier.

36. The base station of claim 35, further comprising:
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node identifier in said transmtted packet. 35. The
base station of claim 34, further conprising: a packet
wo omwionsg7nodul e for routing packets includi ng Bei/dSmne048410
node identifier and said physical attachnent point
identifier as a function of said physical attachnent
point identifier. 36. The base station of claim 35,
further conprising:a transm ssion nodul e for
transmtting signals to said end node which include
sai d physi cal attachnent poejnt identifier and at | east
sone i nformation obtained fromone or nore packets
recei ved from another. access node. 37. The base c .
L1 5t PATaPIOn FOLUE R iR bR el g g R Rge which include
saitl physies atkaehhemipdissidentificrahl ac Rhitaondintsimition vbtaamd] from

wherein said signal ransmtted to said end node is
°P?3h§%¥%?%ﬁﬁ§§?%avgi SHANOHIEr A65RTBIAPLSSL i ons resour ce
dedi cated to said end nodée and does not include an end
node identifier

37.  The base station of claim 36, wherein said memory further includes. downlink

resource allocation information; and .
wherein said signal transmitted to said end node is transmitted using a downlink

communications resource dedicated to said end node and does not include an end node

identifier.
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