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DI SCOVERY FI ELD OF THE | NVENTI ON [ 0001] Thi s invention
WO 200ae®s3 0 comruni cati ons system and, nore  PCT/US2006/048916

particularly, to methods and apparatus for routing

nmessages based on physical layer information in

W reless, e.g., cellular, comunications networKks.

BACKGROUND OF | NVENTI ON [ 0002} The Open System

I nterconnection (OSI) reference nodel is useful in

expl ai ni ng various comruni cations and routing

operations. The OSI reference nodel includes 7 |ayers

VMETHOD AND APHARA TGS FOR END NOBE ASSTREED NEEGHBOR

apISCO¥EHysi cal Layer being the | owest |ayer. The

physical layer is the layer which deals with actua

physi cal_connections and attri butes of the physica

dﬂﬁﬂéaﬂlﬁﬂgﬂiéﬂﬁﬁﬁilyaﬂén1 Above the physical |ayer is

a Data Link layer, sonetines referred to as the |ink

| ayey 000 z‘e JThfglfnt foh r(efa?e\éqg C n&&ﬁo%g S[EBQ%LA Al?re articularly,

sone descr as a techn speC|¥|c tran P

| taymthomal@pph@mﬂ fok r¢'~aylgrm¢$agdsd>aﬂ@i ewphydieal dryef @Sbrmation in
m@gi rk i.n relaying is

%MS%SE @#ﬁﬁﬁ? la%ﬁﬁggmmtwmsraenedto

as the packet layer. It is at the network | ayer that

r j S / t hrough the network is

pgéd 8ﬁq nore paths. Different

addreSS|ng nay be used for directing nessages and

sig e different_|evels. For ) .

net wﬁ@zi dffgg Open SHeE® IferppseitipnlSh r’fﬁn{}&‘élcﬁé‘&fiei bruseful in

répldinigg %ﬁ&@@@%mﬁi@aﬁensadndtﬂaauﬁget);lmaﬁoﬂsayme d)SI’l%lference model
MAC addresses maybe use for controlling routing of

nesladeed layersywigh Hierapplicaion layerbeing e topmashiayppapskthe Physical
Iemet b&flg ttltbelogélst 1 g{e I'phel ﬂ'heysfégy Fafy&ﬁg thee4! 21&1’ whidG d@hls with actual

nmore physi cal fiers have a'relationhship to an
dutysighl qsmylsq:tccms aatitattnbutee ob thecrﬂefsmk @minsetiensgh the system.  Above
gﬁg %g:?sel%{l l%gﬁgu E[]nlﬂg{aatqiﬁgg?%/}? gsron’l%? rl?‘(xjé!g(?{e?}eﬁ QQ L gleolgnkt lg§er The link
ddrdseyng indbh S nexlel)sie domghmeadéfscobed hea Itw}ueol@gwsbd:clﬁc
f eSS n
BBV AR RPN IR B e mvrs
phutieg and/re¢fyimgeis\sopjoniat] e’Eha/\mﬁtwbrla]agem Lspfnedrrtee refene& ®© as the

}?agﬁét 15;&{ 0 lﬁglg aMch%t\ne/or(ii( laQergtlSmat routgng oyr?lessages pacllmts%hrough 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 routiné of messages at the data link
layer level. At the lowest level of the OSI rﬁodel, 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. Netiork nodes may be arranged in a hierarchy. End nodes



coupled to the network. Network nodes may be arranged
in a hierarchy. End nodestypically communicate with
waec@wemnssInbdes directly through connections thaPCTas®06/048916

been established with said access nodes. Such systens
usually rely on on the existence of a bidirectional

communi cations |ink between an access node and end not
to support two way comuni cations between an end node
and an access node. Note that in such systens the end

node nor mal | y . does not know the network | ayer address
oPPiFaily cgprpRcats withiagress dedesdirrsily thisughwynirstions that have been

CoevIZad with shial RELRHLALS. IShah sﬂlr{tfrﬁé‘ﬂsJa?&%laﬁ\&ﬁo&gcyﬂ?fhe existence of a

br oadcast channel s which typically can rnc
gipetinhal egramupigatiens link betigen an ecaess nedd andnatd ned éalsupport two

' i Nng. . Thi . :
e PR BR ot 8% BAEnb RO a i RRONBR Batip uch
reydtenissthe ehg natﬂf: mr:(rmlhyaloﬁs abﬂcmﬁet}ﬁaiormg\lveﬂdlhﬁ%rrﬁldfdés@ Eﬁh target
[ ti ' { ti . 41 .t t hen
CRUMY SPGB B Sy 0B AR S v

dprpadais ichahhelt walidtowpically ead intdeR piigicalR§eideGiif ra@Rdt are
g‘gl i'n coFme\%‘i.cati ons link to a target access node to
Y C9F BSSH I AU 9E MesiansSoURg & N 2PRapRAtHgHults in handoff
el RanAqQACkaMlbdd WiEnGHe ERE n88KistRL AR S0 thablhinIHe single
(L]lgéj nk. co nications |ink even when said end node

weqhional emmppisaprsigilatibeiiees of the target access
node.. [0005] In sone systens end nodes are capabl e of
mai ntai ning nmultiple bidirectional conmunications

i nkd0%4n Hishpelddhen broernsacinisddbatabere frsa seafor nrpghods and
HEMEEs thatlb Wil it old¥ ghe]ftéﬁag Yo rcﬁﬂ%t}[tﬁylm%oﬁﬂgurng g)%s link to a

t 0 send nessages intende or a specific access n ,

ViPESt dfficeTneds te semmticaia it seishiarget pegess bed virhgotheniccess node
t j i ahey . i, L S .
o e S b RNPE R WL B REabbfi AE 83Gh when said en
giodeelors nlesknopsibe aietwdryt adkiens bfithy tanget sdcesd es®..| i nks,

tend to fluctuate in terns of quality (e.g., delay and

| oss characteristics). As a result the link to the

t ar géd00$d st Imsumicosys eoessl made arseoapable of endifteindesinultiple

lLi-nk avail able t.o the.end nqd t the tine, a nessage .

i Bife et SRuliBad IR HERS xS GicBtent: Aekesh Bo of Pregsate time.
S@oweveTysuich aldtymt Biricdllyfetaitd 912 on8 1@Mes &O9¥Bd B¥essages intended for a
resogti n%: to network onmuni cati ons that can

| ayer be .
FBETES A7ES MO MBI RSBSOdiE Toge PR GemRssHoRe s fhie link that is
| ideetly @0akic&@a6 thdt sPecifit Bc@@Sh8&S Thls appRbarhaPoRaCehsed, is
usi ng. net,\/\o%\h | ayer addresses is also'inefficient _
égﬁfg‘gf%lr PIACHHRIF: PrRecirtiy s genas wielges lnkshtenilig fluctuate in terms
loAyRaliSNeH. [defayf d4A0bssUMaractdiifiBs)N AL WRE Il @Y BinkTE SRAGRRt
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 communications that can be routed via
multiple hops due to the use of network layer addresses (¢.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 messages
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.



tend to be nmuch larger than link | ayer nessages in
sone systens. Such inefficient signaling is not well
W@ 0reTs95Hr comruni cati ons over resource restrPCT/E82086/048916

I i nks. [ 0006] Access nodes that are serving nei ghboring

geographical cells are typically known to each other

via manual configuration. During such configuration,

vari ous paraneters are configured in an access node

corréesponding to several of its neighbors. Such

confi ti abor i.n gnsive and .error

pr onégM?)(%1 o%%CE%uI}eO%fg %&%Oé%l BHe n%ﬂ?ﬂﬁh g geqggphigal gells are

dturplqaﬂy tkhewhao tat¢thathet vie meemabedafigugationt Doking sWeH edrESiration,
éﬁgék?%%%gn cha(gﬁs ¥ networ k expansi on or, even due

OO BT yRan apRess fode Garrpsnagring t) several of its

redighteoné. Suehaodfigetideibn phasialld ﬁiﬂo@‘i‘xﬂ@ﬁhﬁv@in@er%rr pﬁl)l?esﬁot only due

connugkﬁgglons system It should then be appreciated

tiR4°S ngrserzon ik glspsiue dgy H‘enféefethafs@ﬁ sewprkdaxpubof a wireless
CheHROMES HeDEIRMBSSBY nSif otP BkpASioath el gﬁ% ggéhv%ﬁﬁféﬂ&? conditions.

nei ghbor informati'on in response to en

sThif &3 patjculady relevasido aghdsahphased Heaginenit oftzheirslpst em

g8 % 0 an b

nmanu apﬁ%gﬂ(%ﬁ%sgrg %ﬁ on gl?@éﬁﬁ%%uﬂe%sa%ﬁ%ﬁ&@ (5&6 rﬁ—ﬁia%eed for end node
I WENﬂlr@gl{b@@ digkoire pmosmn o ithmt entdsonodss cdtnreacmaexge tneighbor

SRR Eh b REte, 4l % Yl e 5 Y ST oo bronghont the

aaydteuodemaoaher inafrby dmﬁlaybﬁ et rath s G ehafedl @88figuration
base stations, to other access nodes in a

@F}éﬂlf Thus vari ous enbodi ments of the present
|nvent|on are directed to wireless term nal based

ds of supporting neighbor discovery in a

. ) . . .
u....%\‘!éﬁdlf:%iﬁ&&éﬁﬁﬂﬁﬁm ng a plurality of access
nodes. As the wireless termnal roans in the system
and new access nodes are encountered, one or nore

physil®@7ly b5 peespet inrendios lﬁéwwewq, lantsagiotiiethieds, 6 method of

Tt
B PEERRERS, oF, IROPUARAE T OEE ol S
S}@fﬁén‘i@tlpn ﬁb@utrfbws'slad|abqyesahﬂo¢snplgerhasn¢ sttiiouss  to @ther access nodes in
aJs{‘éEr? C’lfhugr\/ %ﬁgéﬁlbgg%en‘is ot(rjt%g nge agtrrlgnszg ﬂ)(nrarra ggﬁc%ed to wireless

node to an her ‘access no
\;gmngglsb@p@ neitio dssd dupmorpnpueighbapdiatoydry mut ¢digmunications system

[ t cess . nqde whic iled
IR ot PSR RST Thli] B sy o syt nd
acpessesmateles are dflmbemletesl blﬂmbﬂ mgrd pHyefdatl Iadﬁicél{l@a&@g nodes will be

t.0~i ncl ug% r out i ng i [Hormatl on coyrespondj ng to. access
informéd of the presence of the new access node as a result of communications with the

w1reless terminal.

[0008] -In some but not necessarily all implementations, a failure of an access
node to route a message from an end node to another access node is used to trigger
various signals used to provide updated routing information to the access node which
failed to complete the routing operation. In this manner, an access node can have its
routing information updated to include routing information corresponding to access
nodes which were encountered by an end node but which the access node was not

previously aware or lacked adequate routing information.



nodes whi ch were encountered by an end node but which

the access node was not previously aware or | acked
w@d®guaiess routi ng i nformati on. [ 0009] By aut omaPCTySzié/048916

or a portion of the access node discovery process, the

nmet hods and apparatus of the present invention nmake

phased depl oynent of access nodes easier than in

systens where access nodes nust be manual | y programred

and/ or supplied wi'th information about their neighbors

as r f the process of depl oyi "a new base .

st atp ialBhOﬁ ﬁ%ﬁiﬁ?%ﬁng %11? AEa Pgﬁ@%ﬁg%ﬁwsw@,@&iwewocess the

URRBIJAR dnd bHSERESs OF B Srediint thvkhiidd ﬁ'xaﬁé pﬂé’sgﬂ'd'egﬁﬁrment of access

adm ni strator involvenent, the nethods an

oﬂociqﬁ@ai;pret@émn BYSRIAY WhAreaceess anoﬂes:mmatrbeymmmanmpmmmed and/or
¥ W n’ﬁﬁﬁ{aﬁoh BBothéit GeldRbIR ra§ & slérl&t%leploym a

con dars g

aSIngeadmnlstr tor an |V|
f peve Ibysw@tnm: dasaggldrtmd!e sincethg.neidhdoe dsba?ery 150l uﬁﬂatmg ﬂrpcess occurs

fi h
b k. —
Sp@bént mn\remnon hi'ﬁep&msmlerry wellGhitpd Tdrugsteatsi vhkge teaduiii€Setwork may

oY €M Re el okl 0 Rt al gy ety add access

i d(ﬁt[HsJ ¢S badeGst IO SE Willgl /ity ﬁ%ﬁn&tﬁfgyﬁiggdth&rbafs@bfabmﬁ administrators
{JI cau5|$ugﬁsal end node to send nei

the iRiERqugtona §é‘§‘é(§’aF%FtaPﬂ‘émé%ff5’oﬁyﬁg’ﬂ?re nt of new
access node nei ghbors. [0011] While sone features are

directed to wreless term nal nethods and apg}ar atus, -
as wdPP1ls (Tounygaeusiarrged thy invpatiomatstifesiedde snégode methods

| B Red g Bsid KER a&e&ss Ifahbﬁ dfc%ahgmd&ﬁ fiefld SELED IR address
novel access node neth § appar at us e I nventi on

i kesalutign dihwe pedy cwnwa&aai 94‘1)?1%0 dend peighber nptificaierompssages for
dﬁﬁé'e‘éﬁ%hslﬁﬁérﬁ'&fﬁ&@ra%céé@%oﬁf Eﬁ%?or@f the novel nessages

of the present iInvention Vil e various

enbodi nents have been di scussed in the sunmary above,

it s gﬁb'i %Vﬁi@ef)gogﬁ ?etﬁﬁgest Q—"éltdlpjggtted e %r%se %E ltér}éugil fm?tﬁc’ds and

enbodi ments I nc
f apptacates adl wd:lraSbe dgoudlouessages ofidlic mee:mmtyreldun aoairel&m terminal,
o nt s i tional
r SR Rhfed e SRR LR TERN R pr VR B8 phaE oo nvention s

i alvedireaed arcmtai smm@&&dwem d.h emdﬁbay Hed cebe stidtpdtbRone or more of |

V\%’GCh flol l%ﬂ21 rSCRI PTI ON OF THE DRAW NGS
f@feﬁP8$%¥59 EPTESPEdTYENHB o Kk di agram of an

exenplary connunlcatlons systeminplenmented in
accor, he pre i nvention.[0014] Fig. 2
il uﬁ@’ﬁ WQHP% Y gr@’ dheeo e bissP ehiscHsed i fhe summary above,
at chsdane @pp\ﬂebﬁted 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Fig. 1 illustrates a network diagram of an exemplary communications

system implemented in accordance with the present invention.



the present invention. [0015] Fig. 3 illustrates an
exenpl ary access node inplenented in accordance wth

w0 b@7prwsent i nvention. [0016] Fig. 4 illustraP@pusInoe/048916
exenpl ary Connection ldentifier inplenented according
to this invention. [0017] Fig. 5 illustrates an

exenpl ary nessage using the Connection ldentifier of
Fig 4 inplenented according to this invention. [0018]
Fig. 6 illustrates exenplary signaling perforned in

accor, e wth .the present invention when an end node

mai nt[gﬁﬂ‘é a\ﬁll!ﬁ‘ %i lhﬁﬁtfaﬁf)sn% € gt §9riods VgRlementedin accordance with

neerévadt Meedtfor © conmmuni cate with anot her access

node. [0019] Fig. 7 illustrates exenplary signaling

performed in accordance with the present invention

when [g153nd FR 8Q11TR eSS hd] ' : '

D e D o e e P ot AP g socordance

e‘%éhﬁﬁlea?vs@itgﬂ@mlﬂ@ performed in accordance with the

present invention when an end node triggers a nei ghbor

di scovery process between two access nodes. [0021]

Fi g. [0014d]| ufig: dtibestmtesexeeqznglyyRldnkctidn hieatifibeingdlemented
esol.ut | t abl e which may be used for mapping

g%tq&gizﬁgh%%l#%%qgﬁm and correspondi ng hi gher | evel

addr esses. DETAI LED DESCRI PTI ON: [ 0022] The net hods

and atus qf. the present invention for routing . )

mass_gg lbaE%gdH“%w PLEX MBI e RS e ongicction Identifier

Pl g claimplayerted Betndingit@ fiss inMdhGén.can be used to

support communi cations sessions with one or nore end

nodes, e.g., nobile devices. The nethod and appar at us

of theoig)verid. Gﬁllﬁsifht&ee)éé&gﬁarWSI Fhafin Mo 88ormBROH accordance with the

of communi cations systens. For exanpl e the invention
RIRSIHE IYEBHORWDRR &) spd pedoAtaiiaigs p pitirechphil cennection to one access

CRYBRARH GRtok OB oA EM hiFiE e %&halﬂﬁ%&%f&g akagonput ers
equi pped with nodens, PDAs, and a w de variety of
ot her devi ces which support wireless interfaces in the

I nt er@Plos OF; IS i) 0023] Fig. 1 .. .
il usl;t r ??es ﬁq\éx esﬁr]or@"’lr[ga%ré);J "'ié‘g?’{m‘%ﬁ%} gﬂ%ﬁelg?/@%eél P fggordance with the
i prp3eatrrventon 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 higher level address resolution

table which may be used for mapping between (to/from) PIDs and corresponding higher
level addresses.

DETAILED DESCRIPTION:

[0022] Thc; methods and apparatus of the present invention for routing messages
based on physical layer information, e.g., physical layer indentifiers, which can be used
to support communications sessions with one or more end nodes, e.g., mobile devices.
The method and apparatus of the invention can be used with a wide range of
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i n accordance with the present invention, e.g., a
cel lular communi cati on network, which conprises a
w@bararissy of nodes interconnected by conmuni CBCT/ORR06/048916
l'i nks. Exenpl ary conmuni cations system 100 is, e.g., a
mul ti pl e access spread spectrum orthogonal frequency
division multiplexing (OFDM wi rel ess conmuni cations
system Nodes in the exenplary comunicati on system
100 exchange information using signals, e.g.,
es, .based on conmmunication pratocols, e.g., the .
| QRMRE{eaHPY BESTOY, Y Bt bR AinloR FimBe pridith pystems which
t suppsytahetilel hinmayichgonsnduvasze Bi€tlas AREbsOkaTRfiters SqMi@ped with
W‘B{?ﬁ%ﬁﬁ‘ L@Sggﬁy)tl c. cabl es, and/or wreless . ) )
c ¥ dactidsiGriey ofmibereddeyinss arjch-Biprori wiselperinterfaces in
S&@tiﬁ@}é%fid’é@[&@ﬁ@oiﬁtypl urality of end nodes 144, 146,
144", 146', 144", 146", which access the comuni cation
systemvia a plurality of access nodes 140, 140",
140". e 4 4' 146'  .144" 146" .
may b[g,a-ﬂﬂ. g%’\?ﬁ?gﬁt@a;tgs %noérézgnrﬁ I%rﬁ/tcloghm el\(f?%oélssygtrem féo impiemented
t @ragiconsience with thepresent ésentionesg.] 4 0¢lldldOcqmehdficatimy network, which

08, S ins. The base stati b
R N A (T e

cammunhcationsysteat £00 k06 gglasoulitipld asdes spread¥bedtn@h orthogonal

ot her nodes .104, .106,. 1 d 112, used to provide )
i%ﬁ%"e“reé%%%b"é%% H‘&U@F"%]@Fﬁﬁwﬂg 3 FOIPRIGERY PRYEYStm. Nodes in
fihaekeaphry Spagiunicdbh ¥ystéha 00 OPARE InGaAFU Gahb 8iFnals, e.g.,

~sl¥§tem 100 includes a Server 104, used to support

t

788D Dagrd o Ay ENIGatQn RROEGELS: €& rihe temetPiotored 82). The

ThtenDenicefiontaeaks b4 B%ihe 106 ﬁfa_?ﬁ))éei Enefél, BY example, using wires,
or. it may be a Context Transfer Server, or it

server ,. 3 e >
akPriagtis callenendion oy kR goBBRTRisans &ohaiques. The cxemplary

faomehieieadio Yysadndl 1 60 HcPides Lrnsl; Mfldes > 146°. 144"
functional‘itiy.S 0024] Thespi‘g@f%‘;@&n‘%@[dgsg%g% 14k, 1467, 1447,

delst e vhick aseespdhkcapmunication Avsterd ovéa a hrdgy wE pcckdg nades 140, 1407,

they NPee edPRoddNiygh onpgctad-» tqan i nterned ate

net wor k ?1c.)de(D 11_O4b§/1€15’ gé‘)’?r’gggd%ggﬁgﬁr?e?né rK’ Ieirgfkwﬁf(’)lgss

AvEnrcatiersgrdeds\og tgrmiffde, dandithe amgbabedas d#ApI40’ NHHE may be, e.g.,
ki / I proyides. intercgnnecti vit

(e SRR, TG Syotts P e PRI SRR ket rolers. The

peespéul icomnpini¢dionsgstanr 1001408 inchudes bwardbet bftthdddodes 104, 106,
ected to anather .internedi ate

) nk 1 is.con . .
R 1 E 8o YRR e G R Ry geiaAepyes or
tfunaquisuﬂlﬂprtdii(ﬁgall@( thecxespldro deﬁlrﬂlﬂﬂcatiMsttleM[O iiﬂ:l@]des a Server
tWOr i nks 141 41' . 141" _respectjvely. [0025
Eg)élhusaelé Ctg Supp; gaJisA{%f’ anfél_séor?gi agstalieé)e&ému&g é)oenélgmdes. The Server
prodie i 101 mea3Clos) fecdxaviply, an AAA server, or it may be a Context Transfer Server,
or it may be a server including both AAA server functionality and Context Transfer

server functionality.

[0024] The Fig. 1 exemplary system 100 depicts a network 102 that includes the
Server 104 and the node 106, which are connected to an. intennediate network node 110
by a corresponding network link 105 and 107, respectively. The intermediate network
node 110 in the network 102 also provides interconnectivity to network nodes that are
external from the perspective of the network 102 via network link 111. Network link

111 is connected to another intermediate network node 1 12, which provides further



to a plurality of N end nodes (144, 146), (144% 146'),
(144", 146"), respectively, via correspondi ng access
wo po®7703315, 147), (145% 147'), (145", 147"), PCT/US2006/048916

respectively. In the exenplary conmuni cati on system

100, each access node 140, 140', 140" is depicted as
using wreless technol ogy, e.g., wreless access

links, to provide access. A radio coverage area, e.qg.,
conmuni cations cell, 148, 148, 148" of each access

N Rk Gl R RO §‘§bhm31%dccw§§§reﬁ%9§§ tidks 141, 141,

[U@Qﬁﬁ*ﬁhﬁn@kﬁnplary comuni cati on system 100 is
subsequently used as a basis for the description of
vari ous enbodi nents of the invention. Alternative

embo c[()@aﬂ]t S Bath héess Ay@N1400Mm40nqhode d@ﬁdt&y V\%%’i/i’éﬁ’ﬁéconnectwny
er. an net

t I th
AR RS s (Ll oL e 16 sy, vis
wdretsyml@ a8dtds NARCAAS! m)%&@erm%gédwel P FLpEhiZely. 1n the

and ot her Agents the nunbér an
. 1 ey coBHRwEEian gystsen b@bﬁam@l@ssmmedl% &40 1401 is depicted as

tiRadg ereie@@te%ﬁﬁae%?ré’ e b@fﬂ?}é@é Qc?ctebsoﬁnkc‘sy % nﬁré)alc% aepess, A radio

depicted in Fig I'n various’e
t IO CIRBE SET R ei&t}\ﬁ@mmmc@tm cell, k4%e 18480 dﬂS’Onﬁéachl’ahtésls @8de 140,

0108, L5054 S AL SRS T oo s

t9denet wor k may al so be varied. [0028] Fig. 2 provides
a detailed illustration of an exenplary end node 200,
e.g., wreless ternmnal such as a nobil e node,

i mpl €626} edThe emnplatgammmnircbn&ﬁﬁys@d&ﬁs e0ts élﬂ%é‘f[ﬁehﬁ? used as a
Eﬂs r@£69r¥g§ de 200, icted in Fig. 2, is a
ied & %ﬂ“%?ma rofithe lrmatlowtmatwe
Lemh}bdaﬁeﬁtﬁ wf d‘[bemOénttdiﬁnelﬁlde ReL46Ss Morkltéﬁoloéf]e@ whdi®8he number
[

" 146" ed in Fig. 1. In the
eaﬁééiﬁmfﬁ? tWPﬁgn % the dumbROAdPR @égccs@spn@@eés&@muzw and type
D ehd AbeSss O GAl |
]g%Ut / out IOut intert acéﬁ&%ﬁaﬁérﬁ%ﬁn%%ﬁgﬁf%eﬂé e fymber and type of

&30 the {ntergennestivicabebyagn mgdys may ahﬁﬁusfrczrﬁﬁhatttméthe exemplary

\eBhn@isicdt mﬁo(pg E4 6 de 200 can exchange
|nforna$|on signal s éﬁ datggf$he conponents 204,

206, 210, 230, 240 of the end node 200 are | ocated
i nsi gy h géa?ﬁugg%lbgg%%s J# tﬁx gﬁgsgnteﬁ?%??%&ecﬁl the %.mctlonal

|nterface provi des a mec
icAtidesriapidedpoliant snayfbet draitedadr modﬁnr%OTha bcatet oAplcement of

HRGSE YRt RheN A fiet Y fHeMWwork may also be varied.

[0028] Fig. 2 provides a detailed illustration of an exemplary end node 200, e.g.,
wireless terminal such as a mobile node, implemented in accordance with the present
invention. The exemplary end node 200, depicted in Fig. 2, is a detailed representation
of an apparatus that may be used as any one of the end nodes 144, 146, 144°, 1467,
144>, 1467, depicted in Fig. 1. In the Fig. 2 embodiment, the end node 200 includes a
processor 204, a wireless communication interface 230, a user input/output interface
240 and memory 210 coupled together by bus 206. Accordingly, via bus 206 the various
components of the end node 200 can exchange information, signals and déta. The

components 204, 206, 210, 230, 240 of the.end node 200 are located inside a housing
202. ’



external devices and network nodes, e.g., access
nodes. The w rel ess communi cation interface 230

WO p@ad®s; e.g., a receiver nodule 232 with a PCT/US2006/048916
correspondi ng receiving antenna 236 and a transmtter
nodul e 234 with a corresponding transm tting antenna
238 used for coupling the end node 200 to ot her
net work nodes, e.g., via wreless conmunications
channels. In sone enbodi ments, the transmtter nodul e
234 includes an orthogonal frequency division ,
multiplexing (OFDM transmtter. {0030] The exenpl ary

end r[0elz9] 20 Thalvifelés BotiRenicatiehhtekABY D30l 8K i &es2hRechanism by
e.g. ey ad, and a user output device 244, e.g.,

d BF’A{;? ‘ﬁ%r@_ﬁ"é‘i‘@"@%}ﬁmfé%e ¢1is! arele 209eapisand ped taseive signals to/from
| pernboatviies ahahef»&@fk%oaé}é? -e.gT.,% SS%@ES.'m%ilrglgéslpésé)&rgﬁanication

devi ces 242, 244 can exchange |n?orna(|on, si gha
diteatage 2B0 sndhedesco Bp anesri verahodute 23hwithaderr@B8Ponding receiving

USRENTa DB hA W iPisnd 'g%grhé%@ 234081, {Sgéxqg 1 ;{rlgaggnlﬁléﬁég antenna

i nput / out put ynter# and associ a
22U yed oroupling dieaeridsmodey200Hto othea neseirkamdes Res. afig wireless

t&&mﬁﬂ c&?cqg lemetlg ﬁlcsco%l flzi Nyvar %ngséat%ﬁ?qssgité?rlrgmlﬁat234 includes

particular, the user 1npu QO Enen .

devorthegRdd fpequenclediviidord mmdtiplexial (OY DMipfradinhiges a
user to control the end node 200 and appli cati ons,
e.g., nodules, progranms, routines and/or functions,

t hat [038¢ut Bhé BxdiplarPaRl YoR10AIsd #Belueesa 1820 Uevice 242, c. g,

[,0031] The processor 204 under control of various

MSABERES11E H5Or OYBHE d57dee 244n €18 dbieplah ThinkpiE cupled to bus 206 via the

aest nphBowper iatdriike 240! TRue sk, @&qﬁ/o%g%t 48viREE 347 Bu4 can exchange
vari ous signaling and processing as discussed bel ow

TRETRSHEP-s&snatcaisidate Mithratherraprappoents of dhecand madle @90 via user
ShBdd R R in@SaEh A @ h PSR rndady; gl]lt/cl\mv\ﬁw ifi2rfA8Y 240 and
exchange data, information, and signals en executed.
NSeRAiaded Aenjces 242, ShApeovide amenbanisih by vaticlon ustresan operate the end
%36 Kl W= t mor.y. 210 aof
e 358 e on S8Ry A LR htos, HF WER IR Gfioe F42 and user
giugnuldevige 2dh protidertidufuectiidlignitiasalipvad 4 0gr ¢eBbHted] the end node

. The si gnal ing/control nodule 212 .
Bl Soiicaionele d B A eSO Blisr A i el gt exeonte in
shgmehwry 1@ of theesslagele 2000r nmanagenent of state

i nformati on storage, retrieval, and processing.
Signaling/control data 214 includes state information,

e. g. [003a] arBiep®eesbAR0S uddeHcBhtrélt dT8fariold floilds08lg ., routines,
qugékp. to o géﬁ{lon f the end node. Inparticular, '
(RO D PRGPCORE SRl eRerSiop Shibe koLt Gureatrinvarions
isignalingtndpro2éGingadiscussed below. The modules included in memory 210 are
executed on startup or as called by other modules. Modules may exchange data,
information, and signals when executed. Modules may also share data and information
when executed. In the Fig. 2 embodiment, the memory 210 of end node 200 of the

present invention includes a signaling/control module 212 andssignaling/control data
214.

[0032] The signaling/control module 212 controls processing relating to
receiving and sending signals, e.g., messages, for management of state information
storage, retrieval, and processing. Signaling/control data 214 includes state information,

¢.g., parameters, status and/or other information relating to operation of the end node. In
8



end node identification information, and operationa

information 218, e.g., information about current
wWQr@CAT®FNg state, status of pendi ng responsesPCEUL2006/048916

The nodul e 212 accesses and/or nodify the data 214,

e.g., updating the configuration information 216

and/ or the operational information 218. [0033] The

nessage generation nodule 251 is responsible for

generating messages for. various operations of the end

hb tification SS 280 and
SPafafitn e el ool s 314 s Rilatgne” funepaions1s, o..
amim[dﬂerl@erttiﬁchﬁb@ irlforMeatidr) And Bﬁ&aﬂina-[ﬁkﬁbhhﬁﬂforﬁﬁi 83 Gt g O formation
ule 213 is responsible for selecting a link

%“B%‘érfef}t iPHICES 1P e stafisu: aaepfiylgéﬁsnorlﬁﬁésefavﬁh mﬂdele 212
tfrceqids ARier HBAif] e dNL 214 3@% ”hdﬁcﬂtﬁg rﬁ%u?&%]&)tn uilﬁormatlon 216

nmessage ready to_be transmt

| aekorshe eperpibonad information 218.s based on various |ink

qual ity paraneters including at |east sone of but not
limted to link latency, |ink channel conditions, |ink

er r o003} e, Tanchebsage genemtinh swidule Poivis respegsibeetoe gbﬁerating

[rg?%?ée liigg }’%ﬁérﬁ%{ &’%ﬁat'r?gé Féat Ch??@gg@%ﬁ)" de kﬁcatlon message

O0280carnl sigrading neeskigd 280rare epanplafgnieosapevadeaatd 6E@RENE to this
recei,ved froman access node. The PI D determ nati on
ARG 70 i ncl udes a cel | identification modul e 271,

a carrier identification nmodule 272, and a sector

i den n,.modyl e. 273. Insomebut not all
enbom(#é‘i Jfﬁ%\h%ﬁﬁ‘ﬂﬁﬁafm BRAYE 243 deresppnsibie ifes sefecting a link, e.g., the

ARt ligE, fiche id flinelinPerliSechallabides bhd héde BIrOY %I‘?éjtrgr%rmssxon of
tE%smal attachnent. point identifiers. Each of these

REFIRESaA EAhISbCErIERpeh Y cnd npAg39Q ihe Iayeqelecuon algorithm
i1 8Adeldf droation s 1ih@ ﬁﬁﬁlﬁ@tﬂa?zﬂnetgﬁrmﬁﬁ ¢ ieagthﬁ%[r&eeé% but not limited to

identifier identifies a physical ce

Tk @E?PPY,éknkl chennglicoaditiogarinkf dreey retecanshijdi n'a’nsmlssmn power

&ik .9, the carrier frequency or tone bl ock
%{1 1e&:mhne ‘'sector identifier identifies a sector in a
corresponding cell. Not all of this information need

‘0 4 d |
gfe gﬁgﬁs‘j %3@%1%&?%5 1 3,85 %tr?%f%gh H%mgg;gep{‘éﬁg &’&D? determmatlon
impduder8in@ &t iesponsibie foar>datqnhmng meaPB)/sdreempmmlﬁg t6lbRmdcast signals
qg&el\lflesdefl.‘r o oarclc Zs%d o(c:le ll‘gx gﬁ?r ﬁ:gingnna on rncxgllé1 S’?(g mc?udcs a cell

sector
1dent1ﬁcat10n module 271 a carner identification module 272, and a sector

identification module 273. In some but not all embodiments, a combination of a cell
identifier, carrier identifier and sector identifier are used as physical attachment point
identiﬁers. Each of these identifier elements corresponds to physical layer identification
information. For example, the cell identifier identifies a physical cell or cell type. The
carrier identifier identifies the physical carrier, e..g, the carrier frequency or tone block
while the sector identifier identifies a sector in a corresponding cell. Not all of this
information need be used to implement a PID and the particular element of a PID may
vary depending on the system implementation. For example, in a system which does

not use sectorized cells there would be no need for a sector ID. Similarly, in a single
carrier system there may be no need for a carrier ID. Making a PID determination, in
one exemplary system, includes the steps of operating the cell identiﬁcetion module 271

for the determination of a cell identifier, operating the carrier identification module 272
9



carrier systemthere may be no need for a carrier ID
Maki ng a PID determ nation, in one exenplary system

WO p@l70T®s5 t he st eps of operating the cell PCT/US2006/048916
identification nodule 271 for the determ nation of a
cell identifier, operating the carrier identification

nodul e 272f or the determ nation of a carrier
identifier and operating the sector- identification
nodul e 273 for the determ nation of a sector

ofOF P Gty o R e Bt Rl e e re pgenigguion

tmeasIEI I7360r fleQBbdHninAiodt-of 23RERRMNtiFRN TR, 8RN HeQippreciated
di fferent physical |ayer attachnent points, e.g

wihat diffesgys sigatsiyehigh passithrpughigysinglap ysayaértraafma@h gtement, e.g.,
P&t BRY c&%sﬂﬂhﬂ%ﬂfef&@ﬁh&gléaﬁq }actr & %‘Wﬁ)l {] eag where each

| ocal area, by a combination of yS|ca
Ffrthe Xlafﬁ?fp’ét phyﬁlcghlemtroat@ehmpptrmunmtrw behanuqaely ldentlﬁed at least
Ny ifi
g\g Ir{]lcgﬁcglgargé tb‘;}l(rh @Eﬁﬂ%&?% a(?f; ?§§§1?% é%?n%feé * I*eor eﬁemgge it should be
WRrpdediated detai cbmbanaftlonsxf aphiykmnna lor kevjer 1damtiﬁmhmeambmatmn with a

pﬂ EL%I#QI' &n?ﬁ rhg gg glr St&:x ergtefn iartsf Plilyg}ca.ﬁ%yelb%?ad:bagnt point

t Whilei a ISE¢cfnyl carmodﬂﬂlfmhyrsc@ﬁbmhﬁyﬁ withtthaefne gﬁteﬁ@% 6 sector
[.Q036 The S|cal | a) er att ment . point identifiers
‘%F’Hé ef; ‘H% f%dotﬂ fy & sgeqn yawab@mer atfaplupentypint.
PID2 262) which are Pl Ds determ ned u5|ng the PID

det er dul e 260. One exenpl ary i npl enentation
of al ﬁ@@ g“r#]le P yeFalé%xeééHﬁ?éﬁwﬁaOmt idlensiiers (Epg) mformation 260 is

(£h8OF PIBY, (P8DR 22 NPESL 2@3 Wientid pess del Rindhi sl SRPID

be included .in messages when sendi ng and/ or recerving

risieayeatiorrmedple 268y %@ﬁsmﬂa}ry@mbenm@atmnﬁ@@e/awal layer
fé%fat:ﬁﬁl%npﬁélﬁﬁ’\{de{lt@@gtz VEPIMDS aér I:?c];g c@hﬁ&h‘c)ﬂqiéﬁ%%%r fCID) which may be

nelﬁgpor notification nodu a nessa
tinghydad ssimgpsagenwhen sending @(ﬁ@zecanmganessmges Particular exemplary

Q§gﬁﬁhg§%gg§%dg§gg&em394 The nei ghbor notification

of“¥ransn1tt|ng a nei ghbor
notification, e.g., a neighbor notification nessage

280, ccess no NESS e tran SSi contr
oaule3735° FRAIT TP iBRA0G 1 AP Al kb 290, a
rmelss;hge &ﬁdsrnﬂssi;iﬁk c&ﬁltéibhd)cﬁhéfﬁgl araditingc &?ﬁoliﬁﬁmﬁﬁﬁﬁo&ﬂé 294. The
est |s L. a wrele co cations. links wt
Tt 70liBEatonag R S b, Foreniingsd A eblpr notification, o2, a
| rheli ghettotr abtxgﬁatﬁfn rﬂélss@%@ﬂ&ﬂ ad )dccﬁﬁ@ﬁ&@esn M@ss@émtransn:ilssmn control
ed i ccor e wth the pr i nventio

B es Fa R SO B g tens i re R4 binkipsiaplshment
andé@ilaizbads i &arfes eitishig @ivu@lés@&ﬁﬁﬁﬁhib‘éhbﬁ@hﬂ&ﬂ%ﬂ?ﬁccess nodes.
used as any one of the access nodes 140, 140

depicted in Fig. 1. In the Fig. 3 enbodi nent,
[0038] Fig. 3 provides a detailed illustration of an exemplary access node 300

implemented in accordance with the present invention. The exemplary access node 300,
depicted in Fig. 3, is a detailed representation of an apparatus that may be used as any
one of the access nodes 140, 140°, 140> depicted in Fig. 1. In the Fig. 3 embodiment,
the access node 300 includes a processof 304, memory 310, a network/internetwork
interface 320 and a wireless communication interface 330, coupled together by bus 306.
Accordingly, via bus 306 the various components of the access node 300 can exchange
information, signals and data. The components 304, 306, 310, 320, 330 of the access
node 300 are located inside a housing 302. '
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the access node 300 includes a processor 304, nenory

310, a network/internetwork interface 320 and a
wWowelog®ss conmuni cati on i nterface 330, coupl edP€DYBL00E&048916

by bus 306. Accordingly, via bus 306 the various

conmponents of the access node 300 can exchange

i nformation, signals and data. The conponents 304,

306, 310, 320, 330 of the access node 300 are | ocated

i nside a housing 302. .[0039] The network/internetwork

interface 320 provides a nmechani sm by which the

i nternal conponents of the access node 300 can send

and r{@639jve megmamrkmteﬁmmﬁxwrmb 3d6\HréA8e P thechanism by which

nﬁEMD%k nodes. E tmorkllnternetmork i nterface 320
igEe CamPBB‘é‘} v 8t thesgeass 1999 38R gamysendandrrpeaies signals to/from

netteinal Mc&%@ rfe%oﬂ&&&fek ”&etﬂb@wsﬂgﬁtég%glé %Qﬁ‘ﬁqe 320 includes, a

net wor k naodes , Vvia copper wires or
| FeFeiyer medul 32& Euwmitieraaedyn 32 A ueed ﬁwo@ﬂ@ngths tmode 300 to

P5 P A otk H&%&a@ S Py gﬁ/ﬁf Ghkel Bleﬁgglt %{: 2t ne%oﬁﬁ) F"rgfess

of the access nod 300 send an elve sig
t eprmgRicesior iterfaca3F0cdso provides twosdbanisohelsy whw@ the éenal

"OfSonehR the ELER2 0 SAMTINLAALKS Bnl BRGS0 from external

g., a receiver
c@vmees@@ddnehgorkemdpsue@ @t redies 'Eﬁ'ﬁwﬁalésﬁcdrﬁmﬂﬁﬂfahérﬁfnterface 330

th a_cor ndi transnlttln .ant enna
e el B RO R B R b S gt g i egtiiass 336 and o
noatesniner modae rzen ma? Méﬂﬁ%dg@g@l&% ﬁﬁmﬁrmttﬂdg anmg% 5 (2] S'ghe interface
C nic lon C el s e OCGSSOY under
TR ST torgap P i Meiirse 2008300 1o pGE Priasrk ppieytigd via wireless

i commobicytiGlOhe@Bist ol s operati on of the access node
300 to performvarious signaling and processing. The
nmodul es i ncl uded in nenory 310 are executed on startup

or agoeA)! ednhbyrodebey: 36@%11&3005%1 of@éﬁ&ﬁ frg&ﬁﬁgsnte ﬁl Routines, |

menpry . 310.. Mbdul es nay exchange dat a, rmat v
a‘ﬁ‘&l"gf"% AT RRs A1 @ Seritile aPorRbigH P%thermyeSéln@de 30Q fepetaran various

n%ndliﬁg%ﬁ‘i‘frb&@mﬁ@ eﬁh@fﬁ%@ﬁﬂe? ?xcl £044 ]me!n[ﬂorkrkg O':a%% Bxe%Pted on startup

di ment t he menory e access
- t9feassplledhy orhwermdulﬁs th&tcn%db%pmsmtgm atenyemdi At Modules may

@@H&r?ge@a%a n?forr‘hgﬁ‘oxg R8s %tn.'a e{n e%éeg %dSMo%uf%{él%*lf talso share data

routing nodul e 350 respons routi ng
gﬁ@haﬁgnﬁhdnﬁﬁgga@ggnmb mappi ng nndule 312 that is
responsi bl e for mapping PIDs to network | ayer

addresses, an address resolution table 3 11 including

Pl D {@041P abidthed3g.fappbodismedt, 7he Memmiy 3 BA0f eHeRcess node 300 of the

'ﬂd}gé %‘xg ?ﬁleﬁpong i hﬂi%gg skgdﬂ% tﬁén\fl\,lﬁz?tgc# Rodue (ilflﬁl%orsti% generation of signals,
a packet routmg module 350 responsible for the routing of signals and messages, a
mapping module 312 that is responsible for mapping PIDs to network layer addresses,
an address resolution table 311 including PID to IP address mappings 317. Memory 310
also includps an end node identification module 351 ideﬁtifying end nodes with which
the access node 300 is in communications with, uplink resource allocation information
340 responsible for allocating uplink resources to end nodes, including resources
allocated to an end node X 341 and, downlink resource allocation information 345
responsible for allocating downlink resources to end nodes, including resources

allocated to an end node X 346.
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t he access node 300 is in comunications w th, uplink

resource allocation information 340 responsible for
w@bkdogoa9shg upl i nk resources to end nodes, i ncPCMURLY06/048916

resources allocated to an end node X 341 and, downlink

resource allocation information 345 responsible for

al l ocati ng downlink resources to end nodes, including

resources allocated to an end node X 346. [0042]

Ref erring nom1br|efly to Fig. 9, Fig. 9 illustrates an
addr |on ta wh may. be used as the
addr. 3@@44] 8% 0% réeﬂgltf%ﬁ ()(%Mi:h gy éuatratss aryggdress resolution

amblesHly’ wnmlmay be uscdsahdiddreédvebdldasn RIbRs3 POshowtlth Fig. 3. The
9%$# 908, 910 @gﬂz and infornmati on |nd|cat|n t he

B pEindeting trleatddr weludes BHas 9839049900, 9@@99103 912 and .
angor®kdion ﬁ@cﬁ@a&ﬁightne |chresEJE)%di%!gQ§ aﬂﬁﬁes%(?dbgu Bb 5 Uy 909,911 and 913,

| ocal ly, ej&p i mredi at el Jacent é

aNCEDEFHIY dHDs e ambtlhmue INealty, ICI’E%ttht PéDB eftimntedoftely adjacent
tog %}<P§m !

charsact eri st Fggf ot e accli}g)stgﬁlr?g% an nuﬁ%hgrplgfs may vary

pispehdiak omay@phm«teé@hmmtenmsmﬁhs aqpes hadk dnd dumsber of physical

S8 RIS 1 S SRRES e o bspons. 1

nkhd@lg M\tx’h)npm IRIDS 2902;)904 G)rtaspoﬁetbt oOfisst ubdesh nbk$e€(AIh 61) which

in the cas f AN .1, is
S lﬁp PP %‘T’ Sefc(taors lb\ls[ﬁ%% STRE FHGET g&%‘?r el |ﬂF‘? %3:3‘3 of AN 1, it is
aswﬁaesteﬁ)t tife RIPP® ihclede bickRiddnbiflenhglie be/ctmd@ﬂta hde\mﬁe@to uniquely

aye ttachment points in the cell
DR §3he pEYEFaL iR Sermant painisun heg o U034, 908, 910 correspond
nodl o deftl vehickR Elﬁp;ﬁfrﬁ 1ﬁﬂ1@iplﬂ&ahh&ls ang aallfpe sedofD rﬂédﬁﬁhlﬁgly, the PIDs
H%e Pl Ds f access node_ 2 are inplenented as

éa%cgﬁ%n @ implepaenied g GHPS BiiSe sxmapnanngr as used in var1ous
. eaRaIArD réh?ooﬁirﬁéﬂ@ 8%@u§sh'& feer IB@% .- PIB'd:fZgé'd%rea%onds to a third

corresponds to a third access node which inclu
sicgfisacde phieh lé‘ﬁhldﬁé e§mless$q¢g:|r@nd ases esinglaceondi mglcgrdingly, it is

' stufﬁcsieﬁt%f P %% ER rcogés?l tﬁg a5 ed gcc%PsoH%iz tttoq%\ct:luge just acell

hird access no USt a ce
alePIPfﬁLF’gT lalthelerht a@hfacbnqé hyssmidlla)feay@ntlﬁdeﬂmbn fele pd Seminr and/or carrier

ard,i er fier
tbfée"iloﬁ%gﬁr?cglﬂs? ﬁlg %Pc i dﬁé onlal,]xrng W ogﬁ‘n%g Beésn'able where, from a
d‘&scersalbg@emheq:ta{e tomnistentRIDClosmaR gcRes spddple\cells is desirable.

consistent PID formats across nultiple cells is
desirable. [0043] Referring nowto Fig. 4, Fig. 4

|11 ugea4aq esRafétrmX@mk/ad& Ylél@nﬁgctﬁlllﬂﬁsda@%rﬁﬂ éxeﬁ{plﬁ@l@mectmn

or di his invention.
g) Plu S@B@ﬁgg Amg %611 %qqq n%toctgqlq mya%,tllﬁq ﬁIQr400éncludes a
SSﬁop@#lOf}EﬂuaﬁﬂsdbdllSIdantﬁeﬁ{ 28etdento Hhihedh 8RB RtdpadédtBler and a

0,. jch.i.s a carrier frequency _identjfier .also
ﬁ%%(f Wcm@l 1§ aRATIST ?ﬂqepg)éﬁqeny fier also known as tone block identifier.

[0044] In an exemplary communication system using OFDM technolo g};, in the
physical layer, the spectrum‘is divided into a number of tones and reused in cells and
. sectors in neighboring geographical areas. In order to improve the interference
characteristics, the tones used in each cell/sector hop over time, and different cells and
sectors in neighboring geographical areas use different hopping sequences, which
specify how the tones shall hop. The hopping sequences are generated using a -
predetermined function controlled with two input variables, namely, the cell identifier,

e.g., slope value, and a sector identifier. The sector identifier may be 1mplemented asa
12



[0044] In an exenplary comruni cati on system usi ng OFDM

technol ogy, in the physical |ayer, the spectrumis
walrooraesdss nto a nunber of tones and reused i n PEI/US20861048916

sectors in neighboring geographical areas. In order to

i mprove the interference characteristics, the tones

used in each cell/sector hop over tine, and different

cells and sectors in neighboring geographical areas

use di fferent hopping sequences whi ch specify how t he

LBPIRG S R B B RGN BEDORSHIE Feor types

|Mﬁ&ul¥ﬁ§da&b'c@ﬁresﬂdﬁﬁ§ ta/, 14 Bfe Glﬁbbdﬂn%ﬂtthé 518pe v&luB is an integer from
s| ope val ue, and a sector identifier. ‘The sector

i Hihi 2 ead theaspotos iqangifienutine i asintegst frem @ ypa. Neighboring cells and
| denfd fdeLdirfeRAat phiRdb €85 55t [r‘i)éen"i)lﬁ%L 55 fat fne e%%(e)lh ted hopping

possi bl e sector” types particular sector corr
- tssquenses are diffbrsal.faene embedshapeall tlewsectos iar delitsgeie same slope

f t ect ok |d t|f ier v
IR el orde s B AR RETBN ne R Bbpe g PBRel alent. cots use
dhﬂ%&médbppaahwsof sl ope and sector identifier so that :
t he generat ed hoppi ng sequences are different. In one
enbodi nent, all the sectors in a cell use the sane

s| opg0a«] uerﬂherdioﬁ:é Qh@ébterﬁ @i}O@FD@l@ Bbﬂnfﬂtﬁl‘iéhnoﬂ@?stem in some

nei orin si cal ace cells use
PP opash et pB ek Foonbpe PlikheieiBHdhe BHE sble tones ar

Ggfeﬂiﬁﬁdalhib ﬁﬁ@Ml@ W kB! TORLsIN 2168 bloBk §1%']ﬁ‘eferably contlguous In

enbodlnents ‘uses nultlple carriers or tone bl ocks,

(PR X meIaty v ¥ieiB) ornipgef thedonpsdn peivantoae h{ﬂclcllf)ll@lted to that tone
188, AiAEKSthe HIPBRG s@%@entcgé']greglugﬂ \i‘haﬂ BhE! &l "’l'PJ;y\ﬁlthm the tone

contlguous I n one exénpl ary system opplng 0
tRipdsbyticagne)i hpprecrass enudiiplekoneblocks. tT@de blf_DCKh ate indemed with a carrier

klh@rﬁk‘ﬁerﬂ?xaéne' e?mbotdnﬁeﬁoﬁﬁl ierqa4% u C o %%?ti’h op

the tones can hop wthin the tone )
across nmultiple tone blocks. Tone blocks are i ndexed

W th rr [ ifi I n _aone e
carr I[(ZOr deh&?‘lfe Iagr ﬂlh Snogg Sti%tﬁ iu a conaec T)nqgigegwirf%:éﬁ%ﬁztworkmg
\Baencesnthermitifjocketheateswaonk sideis ranexcb¢se motie, egel, aasekiedsn ina .

rb% 1)’39&%} %%dst [ con%%gt'lor} psedeggé%t tthg:gf;%ﬁq: 022? tggglrel%one glocf< 5Therefore

access
(m ftthe/ w/t:@xemphndy UF@MQbﬁﬁ'ﬁlﬁmeﬁhdrﬁsyd&in RAedmMihdtion of slope, sector

%r\ggcer )%g(gﬁ%%f:’ebn %@tfz O%\?s% ta‘s BR %z\?]g%?ﬂuedgentlfe ter that identifies

ctbet‘rbd)mt:tlmm fdrfthe;{Nﬂ’pEss mﬁm TitesdrbingtioniRAhedE Ebdfection identifier
i fier can €$Io aII unlque identifier

Set o s o AR RivERE LS {5y 1 Aee dnpedigieat, multiple wireless

tteithfldlcan Tliee CmbEtaisiviith tHe shiéale SQABE 6411/ tor on the same tone

identifier based on one or npore physical |ayer
T S R AT T oS @reidigntifier since they

are connected to the same physical layer attachment point as defined by the combination
of cell, sector and tone block. . The combination of the connectin identifier and a
wireless terminal identifier can be used to indicate a communication connection with a

particular wireless terminal.

[0047] In general, the connection identifier is a number or a combination of
numbers that locally uniquely identifies a connection. In various embodiments, the
number or numbers are physical layer characteristic parameters. In another embodiment,

€.g., an exemplary embodiment of a CDMA communication system, the connection
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term nal s can have connections wth the sane base

station cell/sector on the sane tone bl ock. Those
w@omietsdns normal ly will share the same connPCIL/US2006/048916

identifier since they are connected to the sane

physi cal | ayer attachnent point as defined by the

conbi nation of cell, sector and tone block. . The

conbi nati on of the connectin identifier and a wirel ess

termnal identifier can be used to indicate a

C. I cati.on, conn particular wreless

P B2y 5008 PO RIgHAT B b TiaERD eananaE AR FoaA another
Iphr&netéﬁtteg Qf cagri&daBtITRE i ORuRfpl O bdbefsSart Badd. | ocal Iy
uni quel y identifies a connection. In various

enbodi ments, the nunber or numbers are-physical |ayer

char ggé48]1 stFig ﬁﬂhﬁﬁﬁéﬂrﬁexeﬂbl?ﬁﬂﬁ% G g&ﬂ)trdance with the

e.g., an exenpl arg enbodi ment cénmuni cat |
s@@%@ﬁ]‘n‘teﬁéoéo\ﬁh’é fusesrihel Gonnédtion Idemtifoer offfée. 4: Exemplary message

%"Jﬁdkolggaf m@ﬁﬁgéjglﬁlcﬂ(}haﬁdé 21\93115 %g a%fm}')s];)flrsc’:]gtadgress The CID

anot her par rrier
mddstinglia/sarcd :eida:ea rleam spimbnal_l 6i6UBh likday& ridsagdsiabesordance with

%n?é(g‘pgecﬁ%n cﬁstﬁg egex& mven 1%%1% Z,rr&%xgﬁﬁewge 280 includes a Link

present | nven
Ildﬁmt Cloingol (ﬁL(E) ’gypedfﬁelE)Séﬁmﬂeth'ylﬁgSB@g@e 2@ B 1dssagt BodiK530 included

RiFeees3Rd00 i deb I EbBodn .o gy asase e Simnéction 10 400

aiftHigaaln 6mebﬂ3bmmehnkf tglaswaveme FﬁD‘ field tggo E&@ﬁ?@i a destination

Wit h, odi ments of t resent invention

by io R RS pIE hEvh ik Bonk i ad A9 (OB ASBS Top &y accordance

Tyie tHd mkréntﬁﬂrpaﬂdiﬁ&‘iﬂﬁéé'a%uwégyﬂyﬁ&ﬁl &facM%%ﬁﬁ@ﬁerB@éiﬁ from an access
530 i ncluded in_the nessage is a

asdisde epsad PBd?W%%erqaéFW&hth%@veeﬁmctu on | D 400 of
Fig 4. Tn one enbodi ment of this invention the C D

field 520 identifies a destination physical attachnent
poi nl0Qd9dn Eig e Hpsratesrrnesrg¢mpaiy commaunieaivas snatloetbaridh

%QI%E Ig% Wghﬂ#%é;?erf %H tlIll 8 @QICC QJP{H 4’41'%0 e%eliag at{’\ggmbodunents

physi ca en sen ron1an access no
af teqnthventien.iln Fag 6end ande 630 tdmtrduaidaresenith advesy 161&1@9320 via access

Zﬂ;’?gle 6Ei0lvlfllt%slﬁ %1?5%% PE Er%l(%re \;Yge?xneé'l r}}o atgé@g?ica gﬁ%egs node 620 and

correspon . Sl g I nNg per
withoug ding cndsncuied'rqvhgty keaoiyoh M&e@fofﬂhﬁadcﬁ%&’[ﬁdleéﬂlo. The
30 conmmupi cates with acce node . .
E%mh%g ’%@@é&%‘ieﬁéﬂ eé'f@?fiﬁt Pﬂs’&ﬁm agy yateny ig%ﬁﬁﬁsﬁﬂteg imKig- 1.
betcsseNodes Iogel &R0ara @Emm&e a&ie@@ ﬁgcé&aﬂma m?b’}/uﬂdh%t’ of system
Vi n no an a ress o
é@@égﬁd f0d Sé’%y ﬁepﬁe %@m@s fo the Arease 8Os, 3Q%ef Fig 3. The
dant Wade 630 @@:ﬂﬁlbﬁfo}én&)&ﬁ:ﬂe mu4 00d, Hhirst net @da? And i 85> Jf system 100

'in Fig 1, and it is implemented according to end node 200 in Fig 2.

[0050] | In Fig 6, end node 630 maintains a bidirectional link with access node
610, which means that it can send messages to and receive message from access node
610. End node 630 in Fig 6, although inside the transmission raﬁge of access node 620,
does not have an uplink with access node 620. This means that while end node 630 can
receive and process broadcast information sent by access node 620 (e.g., broadcast
messages 640), end node 630 can not send messages to access node 620 over the air and
access node 620 can not receive and process messages sent to it by end node 630 over

the air interface. In one embodiment of this invention this may be because end node 630
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Access Nodes 610 and 620 are simlar to access nodes
140, 140" and 140" of system 100 in Fig 1 and they are

w0 p7en®st ed according to the access node 300 PET/BSZP0B048916
The End Node 630 is simlar to end node 144, 146,
144", 146', 144" and 146" of system 100 in Fig 1, and
it is inplenmented according to end node 200 in Fig 2.
[0050] In Fig 6, end node 630 nmai ntains a
bidirectional - link with access node 610, which neans

that it ca nessages Lo, and recei ve nessage from
cbssirde 820 Gommn Ptk BSien S Bob P A a g Due 10 Certain

| g taordsN 8. of, NS 153 i M lrel APASIIRS, eAE 6888 65@ ffyERP be 98 S0 establish
not have an uplink with access node 620. Thi§ neans

t3ePlig qoanesiiPmiie 23S Bade 93k while cpthaody 63kewrently has a
; o (T

DSRGERR LALLASH ) ek bt SES SRRy winks sy

nassessgsie 6d 0and eseesn adde 620amvie différentéarriensde. g desffequency band

n 62 a recei v d_prece nessages: sent t .

"5 o AR A0 RS GT SrEB R Bl ot e upi

eudad dbiyreodss abde 628. Iif eué nbdo6Ba dhnsornin gehaateaginkaigatlin one band at

node 630and access node 620,do,n have suffi cj.ent

O RVAR L0y o1 SRR PORUsRGRY POSEEH0 8K s e i Asauency (RE)
ectgin did 131 doglcdiRiddv@ions CaR@bid hdde 6FNEhnABESANRIENERK]y maintain two
not.. be able to establish %n upl i nk connection with

AREESORBERNES 67 WP FePaEH IhTgtacs Renet P @petbyr pragodiment where the

hflink€ Gk DHAhcRONAGLSIGA0 20l D0 BFCRSAe BAHS bRAD thd fv@ASlinks may
enbodi ment,” the uplinks used by access node 610 and

R be dimppaachnizade beqpupy thedwedecesameres are net gme synehronized or
fRarenmsmd aﬁﬁer&tcetiﬂ Qhé‘lpxlo %tﬁﬁ%l%?ogﬁﬁﬁz%nﬂu 8(? ?er?gl:lr gccess nodes

is different fromthe frequency ba ) S
e g6 28t e dhe s nedxpo30. {f endchods 30630 gengratailugt one uplink signal

e ; ; i e,
SESE I 5 BBk POE AR B PRI e co
frasig8fdias @RMgle Higital pivsessngoabain Gmitsd tepog. timimsg sdhhee at a time,

S 2R Ao OB AR YRR R e e
anahbaions riboole treafificiediy Bmidpesynphionksdusiddoly aathass

nodes 610 and 620 are in the sane band, the two

upl i nks may not be tine synchroni zed, because the two

acce$60319deEndmeda 680 kddabses Bzt a0 sitadl (oY 640e9RMdE @rdfransmitted by

the difference.in. th agat’ion delay for. the signal
ordionc St aberimali b atorain to flssrimsa ot invention, are
EsdBficibiht t61d ter@Giee B3 L aBABCtEHNEY, 3LBildUSICIDNEOUPE Fighd, corresponding to
signakﬁﬁécording tQ one timng synchroni.zatign sc

hene
e speaifiephysasal altachmpent of aceessroderfP(ibakirgsmnifsdyoglcast signal 640.
STINignAé 8# $ighalp 620 @S iRAUEHBE ol IaHhIR PilbOsiBARs tWhidgay be
schene at a tine, then end node 630 cannot, '
SRS BEERRE I0Re P8 IATE SHOP NI ANSIHFHO BRS #CEIPShs, when
t he .

[0052] End node 630 transmits a message 650 to access node 610. In an
exemplary embodiment of this invention, said message 650 is the same as, or similar to,
exemplary message 500 of Fig 5. The CID field, equivalent to CID 520 of Fig 5, of said
message 650 is set to the connection identifier that identifies the physical attachment
point of access node 620 that broadcasted signal 640. Said message 650 is thus destined
for access node 620 although it is sent to access node 610. Note that since end node 630,
in the Fig. 6 example, does not have an uplink with access node 620 it can not send

message 650 directly to said access node 620.
15



connections are not sufficiently timng synchronized
Wi th one another. [0051] End node 630 receives
whe@atr®wst signal (s) 640 which are transm tt edP@I/US2006/048916
access node 620. The signal (s) 640, according to the
enbodi nent of this invention, are sufficient to
determ ne the Connection ID, simlar to CID 400 of Fig
4, corresponding to the specific physical attachment
of access node 620 that transmts broadcast signa
640. The signals or signals 640 may include beacon
and/or pilot signals which may be transmtted over one

or moes3)y mMxadcess @RS 195k OIvEd MBssRES 65snd &:Ek@éi%ks éﬁ@ftm field,
node 630 transpits a nessage 650 to access node

| ROTAFSPAREAE [t (P IRSiHig At OBme%Sﬁg@ 65 horchraabnes, ;ﬁmndthe stored CID to
e

Toe AR R hpadinBARRS it e abeichty BUATIANG rosica

52itachment goigts. dh syelt d cates seages BE(E 619 wetchesits hemory for said CID of

c

CRRSERS D S5k L cd SIS 0P b or oo

shoteab2(Bes., éﬁﬂPdnhbesbge 650 is thus destined for

access node 620 although it is sent to access node
610. Note that since end node 630, in the Fig. 6

e X an0es4jdoder redmpiay & base stqtlonnkhish intledusessltiploRc®idoperating

an no 650 directl to, sai d access
a0 BER T RE ORIt anh Bl et dngops tingle link layer
aamtmmmﬂm@euaw mmqaef@wsd:on@qwrﬂ&;go@ca Ik faQeGldbn R4
of ness 650 and realizes, fromthe stored

of Fi
CFOTEBOTIIAR ¢ 5 BELT G VT CaNTOURE | T SRbREIPSROHaare peparate link

dpger etirdildatrk LedfoR e8h ddcfrQNA/oP BY$ies Qilffélteh@ﬁﬂﬁ'@c{%r identifiers
points. In such a case, access node 610 searches

BRSOy st forgpeh torihe fiffasen sgeloBBBY ercartieiy. 4n seipp ﬁﬁ@odlments

t th I
& gge ig;%ocfn‘(?:zg ond 'n%pm dié/etl:erggk)%rmd}ag g@éé]hﬁpglF pgé%gs n%ﬁﬁﬁﬁcglayers but

bﬁ‘é%lséloéfl?@ﬁs% F”@‘Fll theﬁ% magds spydra mhséloab@ﬁtmlme@ppomts apgrating

u k /or [ £

it 400 T L APRST H H fgoon
hm@amllmkdhseer @nmdwrﬁﬂ@pbmmh@ybma]dawmaeﬂte&erconnectlon identifier

| G y'rﬁeﬁpsct? Sl gis ﬂ%{lé R 13, K{en{ihe | ayer

contro & separa Ti nk | ayer
controllers are used for each sector and/or carrier,
i.nk Ia i dentifi sed f.or each

for AREERY § PSP unl e me PRk SR RopERadiSRge Sl S6cess node 610
eerdvapsulmng st leahpas dfm@sageeﬁsodnwndm@ﬂt mgelbleltemga 660 Wthh
PRGBS o QB Aoy 1 OB RS OBy S 20 i transmits said
ainksxaBeBa0 tPMicaisSndRad2® ARGording to this invention message 660 also includes
an end node 630 identifier, said identifier being, depending on the embodiment, one of
an end node 630 IP address, end node 630 Network Access Identifier (NAI) and a
temporary identifier. Access node 620 receives said message 660 and extracts the ‘
encapsulated part of message 650 from it. Access node 620 inspects the CID field of the
extracted encapsulated part of message 650 and recognizes that the CID field identifes

one of its own physical attachments points.

[0056] Access node 620 sends message 670 which includes at least part of
message 650 received encapsulated in message 660 by access node 620. Said message
670 also includes an end node 630 identifier similar to the one included in message 660.
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under a single link layer. Thus, nultiple physica
| ayer identifiers nmay correspond to the sane |ink
wo aa0ef07395hk i dentifier but each physical | ayerPCT/US2006/048916
identifier connection identifier normally nmaps to , at
nost, a single link layer link identifier. [0055]
Assum ng a mapping to a higher |ayer address is found,
access node 610 encapsul ates at |east part of nessage
650 into a network |ayer nessage 660. whi ch includes a

destinatio dress.set to t identifier of access

B D BRI IP TS e Kl s tini ng e 689 podsuidentifior

ﬁﬁaludé‘& detethings that tHe rﬁedsﬁg@G’m htafBare 8 él@é@,gag@t 689 destined to end
said identifier

i nc an end node 630 1dentifier
Jﬁﬁgdéﬁ%??a iRge gﬂo them sentioaetraee 680 whidyinglydenat lnast part of the

Gaeksh
S AR, 00 SRR S SRS i

rb@ehipent paintpinseess §ode 620 that beoadeants sighdl 640.

encapsul ated part of nmessage 650 fromit. Access node
620 i nspects the CID field of the extracted
encaheQR7it eﬂné apde 630 rerssivay m1c8E@e Hi80 froen agresg asdd 6T but by

L LT Y T
r@@a@&nﬁfbrm\hldetbrmmds lﬂlﬁk&SnéﬁsaéeﬁMl is Peizina®dd MBHHRBEs node 620 in

ived en sul at in _message 660 by access
S%Qe gag>m§§mge §3ﬁ$ g 78850 i ncl udes an end node

630 identifier simlar to the one included in nessage

660. od 10 then recei ves nmessa 670 and by

ex anﬁ?ﬂ%ﬁz ﬁ’e;g gﬁ@usﬁr@&'@ exgEpiary F’&laﬁllﬂﬁpﬂg@@‘?&éﬂ aeeardance with
thasibul BRbOEHERGELOGHO RREBOS UTR §SnAndES §RY8aC8 % the context of
destined to end node 630. Access node 610 then sends

(FEEDRGEY 80 seatssadig: 1. Fossrods 410 ing sinplified depiction of
88 $E 263 QfF%C@ %@it@gufecéahﬁ'aé +Jk‘ﬁ%ﬂ£fﬁ> tﬁ%%ﬁﬂ%o% 144, 146,

i ncl udes physi cal attachhent
déefesl§6nddé 6P” qfaystbmd&@oa@hg 1sAgerab Nodies 74}@@:517]75(5% similar to

'3199{%5 §§9e§ & '1X§5ad§9r°4%391% g?l eI d)grl]&%‘ig ?S I oed eare6 %r%gﬁmented using

by exam ning’the CID fie
@seess aogde 30G9f Eigrdpalni Fig 7, end nodd ?)Y(bxﬂlcde‘)s a ﬁfeﬁﬁa@tgeﬁél;atlon module

i I S 80 is ori

RS R R AR R el BB R Bl g i 7, can

ba .u|s¢@by aplﬁlﬂfa&})nd:hgmm& inldndsiodares te gamtg messag@ iM)ﬂ tRir
odil.nment s

?’E}e‘; orocl)anccﬁ vvltht E us e ’
PRven |on LRGN G EPTFPqRL P fcé‘HO?Hlatyﬁé lncluded and

aomaamt errdfnoebe Gﬂplaﬁbw@mb end 108 710 ustsminadich Wits acojess nodes for
i fied eplctlon of end node 2

e
1?_111r80§ cd'ez?t{ng‘, glsf: egié% or wp gyﬁgﬂg\ks lbgtwqea e[nﬁélode 710
end one deBoth4f,acdebb nodes 740, 750. Another example is a quality of service (QoS)

application which may be included in end node 710. The QOS application when
present can modify QoS characteristics of the various links of end node 710. Link -
selection module 730 of Fig 7 measures various metrics for the quality of connections
including link iatency, link channel conditions, link error rate, and link transmission
power requirements to determine, e.g., on a message by message bastis or at a particular

point in time, which of the available links is the most appropriate for the transmission of

the next message.
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144% 146% 144", 146" of system 100 in Fig 1. Access

Nodes 740 and 750 are simlar to access nodes 140,
wQa4@7/023985 140" of system 100 in Fig 1 and theyP@r/@sS2006/048916

i mpl ement ed using access node 300 of Fig 3. In Fig 7,

end node 710 includes a nessage generation nodule 720

and a link selection nodule 730. The nessage

generation nodule 720 of Fig. 7, can be used by

applications running in end node 710 to generate

mess for.their,. purposes. Eor exanple a connection i

cont ﬁgﬁé‘dr ot G&6 ?S“é%‘g% *@%\W%ﬁy h‘%’ B’@ati‘%g‘fal?d U}, YRrious epbodiments

i 19, esed toddermiidd which ot dg jlheliensf a8aeadddustiks to which a message

cggghrhc te with access godes for the purpose of

c QraRfrudts abe PRHGUIBRAPIE IhdweEs vi ng | i nks bet ween

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

_Anot her exanple is a quality of service (QS)
-app! i[8&&0%on InFig A, prdneste 718onaiaéaing bidendionad Enksl @ith Bheess nodes

G ARPY3E HHiG m BY ¢ §§p§en‘a&}ﬁle§§g§eisg¥ a% gecl%vgg mesgage from

char act er I’St ICS of the varl ous
Laagkssgwide M0amd 5 Quinethiz3ntnfdidsiegt of the asintsn rihessage generation

i [ j of, connecti-ans .i,ncl.udi ng L.i nk
Pl 720He ch RS 0 bsRieed RS R itiarehstingon access
| iodde HMOalverssapsi 199 ip (e semten link esleotisn i ddrt O MRd node 710. Link

e . d. .. 0n a ne S basi s .ot at a partjcul ar

ShatoR bR SRR e B PP de YoB e 750

no&t webi mgrrigat %?ésage tshle Hertﬁimlsﬂﬁtﬁéii QRe Qﬁlktdéﬁefrﬂlﬂih&ion function is
ssage.. e.resul ting link quality information

R SR R B UeSa B e ST o ik el gk anel

Vdoin@ltiok, lifleePbiiaed, ahd Lk trEhdHistiBA$BURT FddakSleftsWhi ch

a nmessage should be transmtted at a particul ar point

intinme. [0060] In Fig. 7, end node 710 maintains
bi di w1} Onal thel Rkpliry BrB6E8RSht BPHES ink4Rti 8N eriold in Fig. 7, the

whi ch nmeans that it can send nessages to and recel ved
fEdsselpetiop s dide 23Q selerde thedikda dicgde nofle 740 and transmits message 760
SYRPSH NRALa-Rf i i ' Lian

O 6 e A S A2 120 904 W e

b adamentgeishe fraenton.docludes avditeonal Ocldvusehipe tié@arissission of a
f L 0p-1d ' 7 of de

ol ShgP ot thlik BEnREh S0 b0 PRI Cackh Rge P, 137 Example, the
treiditeoaal fiplds afen los sdroe exmbedisnemts) disk Fdthiag dickBOSie the ultimate
[ e e 45 to be transmtted. The_| ink .

WA RS IR RN ER 1 8 BRAT TR oo8s nbdE7ad ekeives
ahessagst €00, proaessdsiibd tedeivgd atessprsidaapoalls,leldiby transmitting

AL Rl SR B b B M
dw éhpinassage ghodthti@minodiiletalingesk ApecTds. MesaaRi gohedtibA module 720,
lgegéraze’s at srg:gond message 769 with the ultimate destination being the access node
740. Message 769 is sent to link selection module 730 which sélects the link over which
message 769 is to be transmitted. In this embodiment of the invention the link to access
node 750 is selected and message 770 is transmitted to access node 750. Message 770
includes at least a part of message 769 and in some embodiments of this invention
includes additional fields used for the transmission of the message over the link between

end node 710 and 750. For example, the additional fields are, in some embodiments
link framing fields.
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l'ink selection nodule 730 selects the link to access

node 740 and transmts nessage 760 over it. Message
wae@7iomobudes at | east sonme part of nmessage 75BPCEHON006/048916

some enbodi nent of the invention, includes additiona

fields used for the transm ssion of a nmessage over the

i nk between end node 710 and access node 740. For

exanpl e, the additional fields are, in sone

enbodi nents, link franing fields. Since the ultimte
destig@%%on of %@ 8 nd. 760.i s access node 740,
acced de > 9Be FRIRe siguerisen thelpkeselestion module 730 adds

rﬁctelleﬂ’@ﬁ!e aghyaod Ittaanﬁm R i@entifRy. $1R0
tgﬁgﬁﬁ;g§§fog %d ngde 710. %ﬁgséaégl765 i s %gg%PEZQOtogahcr

AP0 TATF2gR 1PV B} eUORISING BICHEALE Y8, because the link selected
Wﬁﬁl@&él@dﬁdﬁ‘}ﬂé’&ﬁe 30 '}Eﬁtﬁégﬁngrﬁ@smw%?ﬁc%g%& h&{eﬁ Bt correspond

modul e 720, generates a second nessage
uottheriiitisnate destinatipn of besissrge7He, whicbss amdenaemmo In another

M5 aRerOSF this ?1 E@éﬁtlotnot 'hH.E s&@&t?(ﬁ{ fngaggoa%ﬁl ?}) gnt\ﬁher G} the

sel ects the over
t pliimad destigatiomof inessagaBoQ amﬂsﬁYO béfotfhﬂ tianstaitt said niddeages 760 and

I 750,.1 e nd nmessa

(VA R RERSRY A5 HIAPUREISEI ERSE. AR ABBRRRE] fRe rner

mmb@hmbnmzfa‘hts inﬁeﬂtﬁﬁ:&ﬁ%ai&ﬁ@S&ﬂﬁéQ mcholeahe adieRot their ultimate
E & ention, i.ncl udes %lonal ieId gsed for

sk R BRI R Reelagieb sErme ey Fohe dgwneE R 7 the

elﬂdnt[ﬁ}de)f THDulanthte BestinkAdn ExadEBbRds tb%cé’égqmtdb 9ne!

fields are, in sone enbodinents |ink fram ng

fields.[0062] In one enbodiment of this invention the

|'i nk [6693¢Ct 0Shd BB RardIniRsiRs @b tBRAAV RN, Biebbage 370 is
H%ﬁlcal Ettachnent point identifier, of access node

TBgE BYCORng ta MosgagerS0 ob FietS, dfh%&’i,]agflflcré@o identifies access
CRIRI748] REcd¥E5Sad ?5(7 zgcelpé%%é‘s% et PR éﬂ%oﬁ%s@scﬁﬁ?y Q)Yannmng the

l'i nk sel ection nodul’e 730 for e tra ssion o
rdgatfedeptimatipreal metsago? fh §®r@phs@xqah ettaghmemg peint identifier in the

des’ hE‘l@@Z@%e esgaEe st ogﬁ%) ﬁl 4 ML o8 ﬁ%@ﬁez—rr{ﬁ?e%%haq%)essage 770 is

I n anot her er Inventi
Jut ntendsd fnmsalﬁb@tcfos sethe oft@enodd identifiéd b eheulltiivamt destination

¥/ 770 bef tt t )
LT AR DL R T
Iatﬂakhmsntswllrﬁtotiagiﬁen (PIIh)eihplutie@nﬁmemge 07% Ty ;c%anﬂdréislhegolution table
t t hi ntion ne Cl ude
R LR eyl Sl PR Rtadl PRAE PR T e aebwork

eeoddrqsi; ea £ deAddmsrpctoerssf)oﬁdiﬁg BXBEPIBifclRaRO B Mesthe®70.
Fig. 7 the identifier of the ultimate destination
corresponds to access node 740. [0063] In one

exenfltsdy esbads mBaE 780 efidabsulhidy 8illchfd paFESEAERafd 970 & an
appropriate network layer header and transmits message 775 to access node 740.
Message 775 includes at least: a part of message 770, and at leaét some of the IP address
of'access node 740.In addition the message 775 may ad in various embodiments does
include some or all of the following: the IP address of access node 750, the PID of
access node 740 included in message 770, the PID of access node 750 over which
message 770 was received, end node 710 identifier and session identifiers for the -
encapsulation (also called tunneling) of messages between access node 750 and access
node 740. Access Node 740 receives message 775 which it recognizes as a message

intended for itself from the destination PID included in message 775.
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i npl enment ed accordi ng to nessage 500 of fig 5, where
CID field 520 identifies access node 740. Access node
w(a 2@7/07®6i ves nessage 770 and processes it. BRCT/US2006/048916
exam ning the ultimte destination of nessage 770,
e.g., a physical attachnent point identifier in the
CID field 520 of nessage 500 of fig 5, access node 750
deternmines that nessage 770 is not intended for itself
but for sonme other node.identified by the ultimate
dest i jon_identifier (e.g., a CIDin the CDfield).
The A@ s HodRe %%Ofﬁﬁtﬂgéogﬁ?l% R¥eNiRRsacesss nade 4R responds by
peariniitihgthéskhes 740RkRkchiinglasied 1543t Hﬁ§§Pﬂl%ss7a?Q 7*7@.t %%([%gs node 750

address resolution table (see address resolution
FEgeives mesass 7#o qehighinchydesiegd zipde ¢ 19 ideatifinpantbsands knessage 785 to

et B J(l,@: Bressakf 7R9 G4, ﬁ&%s Oé(g Z{ﬁﬁ%ﬂp@fdﬂng&agg 7$§8En% Rde 710

i ncl uded in nmessage 7/0. ccess no

gigeipeuinassege 485 hrhftrwardsanessege Mfswagess@ggdgeneration module 720. -
appropriate network | ayer header and transmts nessage

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

a paf00ad nbssmgeer 2hthodamentadf thiﬁ gﬁstensiamaﬁ@fss hbee 78 responds by
ddr ess. of access de 740. 1 n addjtion the nessage 77

TR GEPEBRE dbBiriehr S0 aBEL N et BaRe! Bressae 775

Q¥letdage 78070 wlanghniticl®vePthRAfe@5En0betdeeR 86cROH6dd 24D and end node

tﬂz) PI D of access node 740 included in nessage 770,

1 HO-

PI D of access node 750 over which nessage 770 was
recei ved, end node 710 identifier and session
identifiers _for the encapsulation (also called

tunnét4fy) B Réldesdpies syemplas siemabing perderancro agperdance with
\;\%ﬁc??%%lr? QM odBntHGEAR I MRS AL §CBLY ﬁgd{%%%l@?gse ;%5 ofa

] _recogni zes as a nessage | ntended
fedghbon disgevery and C3R rPrting indbumohstbni updeteggagess. The signaling is
“HBst ' IS .1 tion a .
SR8l boRlE G IBA 2y Sel B SRy
ifigd Lidiss! nde 1838 d¢ a piamplififd depssimgefZh8 node 208 of R arkb A is the

r [ 80, whi,ch.jncludes,.end ,n R ), ' .
R N T
NEg d ageces8 Hadags Béalesd 850 heaht spae h? of siﬁﬁ%ﬁ a98ccéSnodend40, 140°
10.recei .nessage, /85 an or war ds ssage, 786
D 0B NP8 B R85 7 307 BB S5 M Becss noces
@tfbhnjb fype illusnitedtih Fig By gﬁltﬂeolﬁ %a% eR&fplecdd négg 8168ROA Y /irectional
transm tting, .to endnot ,..message ' )
i%g}rﬁ‘%fﬂﬁ o hlng%‘%h %%?Ffs %‘fd%r?éé’s ?3\5%""’71%5. topsad JyESEEd to, and receive
irsessign®omtacess avas sate direct |ink between access

node 740 and end node 710. [0067] Fig. 8 illustrates
exenpl ary signaling performed in accordance with

[0068] = InFig. 8, end node 810 generates and transmits message 860 to access
node 840. Message 860 includes an identifier that identifies access node 850 as the
destination of said message. Access node 840 receives message 860 and attempts to
resolve the access node 850 identifier included in said message to a network address, by
searching its address resolution table, e.g., address resolution tab.le 311 of access node
300-0f Fig 3. In the Fig. 8 example access node 840 fails to resolve said identifier.
Access node 840 then transmits message 865 to énd node810. Message 865 includes an

indication that routing of a message was not possible due to a resolution failure.

[0069] In one embodiment of this invention end node 810 at this point

establishes a bidirectional communications link with access node 850 by exchanging a
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exenpl ary enbodi nents of the invention where an end
node is used as part of a neighbor discovery and CID
WO oariontyss nf or mat i on update process. The si gnaPCTyS1086/048916

illustrated in the context of an exenplary system such

as the system 100 illustrated in Fig. 1. End node 810

is asinplified depiction of end node 200 of Fig 2 and

it is the same as or simlar to to the end nodes 144,

146, 144', 146', 144", 146" of system 100 in Fig 1.

e RO RUDE TR €T, U R,

anet ridaeysaryeif abﬁdlrdmbﬁﬁlﬂﬁﬂ@'ﬂreaﬁy @xistsUsith Qcc'é:@@ﬁ&ﬁa ERUI@S another
i

. h 8
Of ; helgtugﬁrgx %g%};&gt@gg %eg :,g}drm:q&ij@?read}g has a bidirectional link
COMHIB,E3HH08956 Ik oARE FR% A Rdhoddldaoi NQ It

to send nessages to, and receive message fromaccess
node 840. [0068] In Flg 8, end node 810 generates and

'tran 0 ..860 .
'|nclugg?ﬁan |3é%t| %%ggﬁéﬁ#ﬁ§?%§é§§gg§§§%ggéaggansancw
areigifeor dwsificatacn mnssgge §ﬁ5 tb aessamgeie SQQCMSWCWSSMudes at least an
i att
| SeRhNE% TeaR08aE R0 A0 ROl ARG EF atsingads 0. his
awaye,ttim a&ceasidodsS30 1b)sup1ﬁ&rd0\hitn doth s iddalti @aSe. b6 PODWIa0Eess node
- BH i € eclyespPRSIBE Tk LE5R2 ofliis . MRS addieonBRR Biaccess node
8&51) Eami ddRirdse aneé Stmlrélﬁ)rtfaﬂud%tdésmﬂhbgIo@@ﬁy%@@%@ rﬁ@ﬂ@m%gtg éaycr
t hen snmts sa o end node ssa
Rt e FraP R AR Aot i iy A 1o BFocas Heak Biuagaeter is a
NgHysfas Sﬂtetﬂhﬁleﬁtlﬁoﬁlﬂld@nﬁﬁ&o il bhBed hbdtiend &Qﬁg]m‘l'é?ltlon it is a link
one e of this invention end node 810 at th

Yt %%ffé&ﬂ 1 e W (PR el B! ASssalerie 849 o nie end node
Mlmﬂéﬁm{ﬂﬂ@ﬁlcﬁﬁgeﬁﬁ e BAnRYRE S Eﬂd H{)de %10 démng or after

nessages shown as ouble arrowed nessage 8

Hbgsvi@blishmgrg of thedink itk agesas pods 840.bi di r ect i onal | i nk

al ready exists wth access node-850. In another

exanpl e in which the invention is used ,end node 810

aI r ed®97Has Imappligrnateve @nmdimenkoﬁﬂﬂdinawmsmﬂonbde 830 sends

i de 007 :
ek 19kl Dbt 94 \BRSERY7 S Gl 801N mecse
tmﬁ@mﬂt sieasage\®7hbugisisent tnatcl:éSS c@atle 860 vizsmags bdb 840, instead of
Q. Nb sage ¢ Iud at | eas n "
e(r%%g rect ; SROCSSS I %Ont ew%gﬁgrﬁg% pnessage 875" to
amde&ssmdefSS QcNetesthaitadﬂnkS ‘ﬁﬁ)esls:{get gd0s rrm&age?w’ ﬁ%%‘?eﬁ'ork layer
de 850 is..su th an i tifier
Pbgpe etidd a5 atoan 8 8 PePE e P dstRifigper The neowork
cudidiress ©f aecegs noddE506id ko s/ twlhé Rolld 81@EGASSomM@URIcation messages
899 communicated during or after the establishment of the link with access node 850.
For this reason, access node 840 can route message 875 to access node 850 using a
network address of access node 850 e.g., IP address, without having to perform a CID to

address resolution operation.

[0072]  Access node 850 receives message 875 and sends new neighbor creation
message 880 to the network address of access node 840, retrieved from message 875.
Message 880 includes connection identifier to network layer address mappings for
access node 850. In another embodiment of this invention, message 880 includes link

layer identifiers to network layer address mappings for access node 850. In another
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850 can address and store for future resolution of

physi cal |ayer to network |layer identifier. In one
wepwoarivent of this invention the access node BADUS2006/048916

identifier is a physical attachnent point identifier;

i n anot her enbodi ment of this invention it is a link

| ayer identifier. The network | ayer identifier of

access node 840 is known to end node 810 from

communi cati on nessages 897 connunicated to end node

after.the esta f.the i
Bt Pl i Bl R 8 o Pitidhs oy tlon o tn ormation
oﬁseurfbs therncehdagog oNatiendiithanases, lﬁaﬁaﬁ%%& 481 limited to tunnel
ead of nessage 875. ﬁgge 875" has e sane or

SPHEpSRa ST RS fRideske redisediion YegvesBriccess nodes 840
AEREST) ReERs 868e B5@ caARbARRs mdﬁeéé&tt ﬁéérlﬁng SfrvRECBESing,

node . 850 directly. Access node 84 out es nmessage
gItoceds, gad gppjicagpas sunpoted eSecenpuedsS) reoitves mhissage 880 and stores

ufobJﬁ?athﬁsiﬁﬁgge@ﬁlornﬁ&‘igcQﬁ?mSiZss }négg Igetfgpﬁ.ﬁu é}é gID to

message | nc cess node &t WO
ametivogk d@t‘wmsoluhon EMammISV\Alckesadmnesso ofspandewith nméﬁage 882

8 no, fro i,cati on

o2 o8 SR e o 87 S 0io AT SR 8 irSfhee 830,
establlshnent of the link with access node 850. For

this , acces node 8 can route ness 5" to -
acce Qﬁgﬂ%d e 1888° &2} ﬂ&‘“%\enﬁ 8?&)6? WVEIPRRceeR} “%f%cgé‘g’énﬂ%"eg n
8hdssage 382 bbnaddcemsectivh idéﬂtiﬁeh@%idﬂ@oﬂ@lap&f 4di48s 2o fpbldgs for
to address ﬁg%gﬁ)on ogFratlon [0072] Access nade

SR TRRRI: Geidgnahigrs do g%tmfk #@(ﬁr AddspL@appings for access
CA&R! 8 30) nBREBSURTSHRAbA ubREfoR MK nARGHRR S o(?fen&l ﬁ@&’éﬁandoffs
node 840, retrieved from nessage 875. Message 88

| Weludingbutorn ieritedrio runast address e tﬁmq}qunalylemnﬁers for packet
aﬂ:@i’r@@t?orf‘i?&@b&g%cfe% néte§ 886 ah@450.38% or é@%}‘?ﬂﬁﬁ?ﬁ (?dlcatmg

enmbodi nent of this invention, nessage I nc
| gapRbilitigs of perept Rddect4d with FRSDORSItR qualterofaddies doading, protocols, and

?%HJ[SP'ICQ@&’IS 819&? %?ccgﬁq'gugg %QO r% erlm f e r & rT?E%j:ilnr&es1:ores information

Phvent FOn NESSAGE i'nérudes additi ona
nackyldbd in ekgm@B om ltSJ smhdryx,rondwg ﬁlrtfottm)dsaet mcmutmrfg mieskages. In

5 gsepmaﬁ&f bodlﬂféhpgf 8 1M1t d ‘arég,etg g %ggE e not used.

ress and unn sessron id
redi recti on bet ween access nodes 840 and 850, access -

e T TN O T e ——
sinplndes sl ack&m&és@eh&(ﬁEOBthG ré@peibi oF tHEnfRg™tidl dndkiidbd in message
o005 oL BB S b TR A 0 el i pes intucing
re&slezisutcbrﬁél oﬁﬁc&[rﬁbuﬁm Rlenhf €05 1ehOck 189} ddasRe AthppiMgk for access node
”?503 ?‘%E layer identifiers to network layer address mappings for access node 850,
neighbor information used for the accommodation of end node handoffs, including but
not limited to tunnel address and tunnel session identifiers for packet redirection
between access nodes 840 and 850, access node 840 capabilities with respect to quality
of service, loading, protocols, and applications supported. Access node 850 receives
message 883 and stores the information included in messaée 883 in its mémory, e.g., for

future use. Access node 850 responds with message 884 acknowledging the reception

of said information.
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acknow edgi ng the reception of said information
i ncluded in nessage 880. [0073] In one enbodi nent of
wWo biog/o73esent i on access node 840 includes in MEBCHY2088@48916
some of connection identifier to network | ayer address
mappi ngs for access node 850, link layer identifiers
to network | ayer address mappi ngs for access node 850,
nei ghbor informati on used for the accommodati on of end
node handoffs, including but not limted to tunne
addr nd gt Session identi.fiers for packet
r edi ﬁ@??%i’ﬁon Wm gggg%@gﬁ%&fg%el%q@r%nmaugﬂ@ng identifier to

i aﬁdnessanap@mngsrhﬂtweén aGesafalei340tng R 50fvid Ge8SEe RO AN
\Mtgbrﬁ ggg é% ual Jj t g% servi ce, | oadi-ng :
prHogety 8 fidaddedio seRfsyurisage SH kpaceerroendedi0. Like

I @essaye 3606 D8 %m%%@lrﬁé}ﬂ o¥ ft&ﬁﬁﬁeﬂtﬁfrﬂhﬁ@a%@ @?6 RChSARd same as or

in nmessage 880 _in its menor . uture use
i Hvlsuta IH@SSﬁé% 39 efFig h Mmsggfp%&(t 1d@mlﬁ¢s amitoditimene destination

t {1RedsORABIRSONARESS 2085 8 4% %e%s%ﬁ&sééeei%w e HER: iis raemory for a

[0074] In anot her enbodi ment of 't AVEntl 6N accas
n@é@i’%& bemgé@@eaesss nortel §fdadertifieaakd @Vdeadgﬂnmdtcssffor said node

a0, & e ad P e LM B s cartic

spuissertiey msmgé 898Ac¢ass hodk 81@) atcapadates 30¥BagRf890 according to

t I dd
CANDRELRT DASBLLUS] R BELREI L SNERPSSAERR e gormor
troessegad? k A@per n@ﬁ&ﬁ&ﬁsﬁﬁﬂp%@&n@@ﬁg@ggﬁﬁﬁlﬁl Qgﬁﬁg z3151erna’uon in
accommpdati on o

les beosr ' Ilg {8 Fised f or hii
AR AEPrEion ek qar fgessiae $dt iAo £40 popsanessage 593 to
aaixdrmis 8a0dndiuding lat EasiSpaoofi HeRhsd 8B SecbRbd BRek 8dcess node 850

r edi rlectltgln bet ween access nodes 840 and 850, access
ogg) ‘Eﬂﬂ? 868%?1}1?8&?%@&@1@ ?ent"éldq‘l,%elgt paggl access node 850

Sds ¥eaees nddegi01g, protocols, and appli-cations
supported.” Access node 850 receives message 883 and
stores the information included in nessage 883 in its

MeND{076§- Jin the Aboddll anf¥C
Wi t h[ mes%3 age 884 gckn%\(/:\dﬁle&glﬁln gﬁt?‘eéchg%tg |ug%gg¥n%§£%§sdﬁom end

ineds BhBs acspss[roeies B4 Eand 859 At Hrheded( shtragidsesofand/or PID information
NBbeNheh 'oﬁer e QLARE LS gguﬁxgggjﬂs]e%@eg%% e@quécﬁ%%ssages

rmppl ngs bet ween access n Via nessa
geerordipalyapracepis undish pie BRied ant!1e8®4w01ém dnqh 005830 serve to discover

SRR, B R e B TS, e

Hf ¢lee naification peacess sldﬁmeh’aaddlrexs lifosiagaord ﬂ;&hﬁtﬁbﬁte@ tb facilitate
as_its destinati

R e R LR T zbﬁwrné’@gﬁceté%n g gRs been

&o0wldedrches its nenory for a

[0077] In various embodiments nodes described herein are implemented using
one or more modules to perform the steps corresponding to one or more methods of the
present invention, for example, signal processing, message generation and/or
transmission steps. Thus, in some embodiments various features of the present
invention are implemented using modules. Such modules may be implemented using
software, hardware or a combination of software and hardware. Many of the above
described methods or method steps can be implemented using machine executable
instructions, such es software, included in a machine readable medium such as a

memory device, e.g., RAM, floppy disk, etc. to control a machine, e.g., general purpose
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mappi ng between the access node 850 identifier and a

networ k address for said node 850 and finds said
woeinoriosaddress in its address resol uti on tabPEr/ki0061048916

was earlier popul ated by nmessage 880. Access node 840

encapsul at es nmessage 890 according to information in

the resolution table and sends it to access node 850

in the formof nessage 891 . Access node 850 responds

wi th nessage 892 again using information in its

address resol ution t nd nessage 891. Access node

SRRt E gfé@suts%f@f) tighal Har e 18 Topieisnhal g Pattions of the above

| @astibRBHbtHRls TEE%SE%G&%%&%Q%&‘@ Q\Jcbﬁiﬁ@?c@r%né‘ 8d8r thlngs the
850 conpletlng e comuni cati on exchan bet wegn end
nrgeers iy eatien Hedieesiedigdemadune readakle wadecladmg machine
%&zﬁﬂabieﬂngtﬁﬁctﬁﬁﬂ’(ﬁ £ﬁ§g% 'a@ﬁ&hﬂ?é“ g ?, gr&@é% te@?oégzﬁgd hardware,
SS nodes

nmessages fromend no 0, aéc
8®(peafosmpme\oir dieete Wit the ﬁ@tﬂﬁrceﬁsﬂse alna/eedes@itizd methodés)i on
about each other that can be used i.-n routing
subsequent|ly recei ved nmessages. Accordingly, as access
noded06r8] adtltietbrows ddudtiored waridions ra»d th@dmmo@a and apparatu® of the

Ry SchlEL LB BRI LAPTAEARERLT kB-BRPN S g mview o

gl(hb Iabbmﬂésgﬁpmrfﬁﬁthlﬁ nswldefnftlbﬁl Sudh \?@ﬁﬁ&ﬁs‘sarb Hkg Bk QBhdifdted ?wthm the
istri ted to, fa itatfe network PID sed routing. o
rﬁ?ggaggﬂ ledpyenfiopy, dhg e ?‘ésa%r}doah’l’ﬁ%‘b*e%fb hREEspRIgRvention may be, and

CRnpkeLe gmbbditheh}s 4dr8, Wl vatsCEMAdbiRiHosalReQfency division
des&rlbed herein are i|nplénented using one or nore

nEHREE R (QEP Moy 4 Yaious odhes tiRss od SpRHYIGRLogS Srbnigues which may

"B @b PRASAOHirERSEs %ﬁﬁﬁlmcah&‘{selnﬁks%twééi’f ac¥&MIRs and mobile
Si gnal processin message generation and/ or

tRees i soranembegimentiilis aceass seds aswiapiementod asdeasosfgtions which
f
A S B PR B SR AR b ER T CDMA. In
stfriona eaboiamahimite roobilte mwieh Arctiplemerted af hovebeolaemnputers,
Eée{ ﬁ\/}%{ S%ta 'ngq%tgtﬁg 61218?&“% I%g\rc/r)e n? ggﬁ%llasllggigwggsg J]ﬁ'])]gﬁl ir?gr receiver/transmitter
emsmus abdl éogun s d/actoudnss, fmutplasemufgtthanmthodmifulﬂeplreismt
1n 611cth|ne readabl e nedi um such as a nenory devi ce,
5 'Ram floppy disk, etc. to control a machi ne,
e.g., general purposeconputer with or wthout
addi tional hardware, to inplenment all .or portions of
t he above described nethods,.e.g., in one or nore
nodes. Accordi ngly, anong other things, the present
invention i's directed to a machi ne-readabl e nedi um
i ncl udi ng machi ne
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execut abl e instructions for causing a nmachine, e.g.,
processor and associ ated hardware, to perform one or

woreg/0nfss he steps of the above-descri bed net hpd(/8%2006/048916

NN B W e

[y

[0078] Nunerous additional variations on the nethods
and apparatus of the present invention described above

W Il 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
t i o) Tet hods and apparatus of the
y be, and in various enbodi nents
are, used with CDVA, orthogonal frequency division
nmul tiplexing (QFDM,. or various other types of .
cbmun ﬁc’é’ﬁheﬁsogroeeqﬁhpa aedirelpisdarRiagl, Bie mebad comprisind e
Wi I el esseRonaH Bighal froR% filsDEGBEIMRENIRESESHaPRIER jon i
nobi | e nodes. | r%ﬁsorre errtl)gdi ment s the 1accessan{c‘)bglesgae@}\l:r%(iegnnatl(m '8
i wiFvareble dol said fissisecess aoide fier rahiinha Eisstabéssage using a destination
CR%?H Lcatians.: | ir i bil ¢ nodes usi ng" OFDM
an o?é%%k)i&ggﬁ?ﬁévag%ﬁgs&r;%%d%%nts t he nmobi | e nodes
ar e i nphesrentizgla asighbdraltigicatonpus escond pecesonade clataponding to
ass) N P r..0t her portabl e devices .includj.n
PS8 AR Rob eahier BiaRieiibp GRS BpiitetiR speiuneckion
r fibrinteeon doarespondirgmersaldifirst beebEhdieds of the present
i nvention. WHAT IS CLATMED TS: ‘1. A nmethod of operating
a wreless termnal,. the nmethod conprising: receiving
a2.5i gnThe hicaid o dl4igd 1,a0e86S5c ingrdi cating that
routi ng dgnformatjon js unavailable to said first

access HB’EJI@ rfﬁ?lvﬁn_glffﬁdr?égr%f‘l fiony fher&rggwgssdgdﬁgu@smitting said first
destdapatd AR firdenrtidiie 06! Hdedidsd cSRhAintdatishs TESSage;

and transmtting a neighbor notification to a second

access node corresponding to said destination

L glent | frhemer%d ¢k BELERBAMMBOL G0N I ncluding
identification information correspohding to said first
accessafigrgeceiying Faid signah eud pfiortodiansmittingrsaidareighbor notification
CRERRLS] ég&blimihg Eaiﬁ%i;qus%!c\éhﬂgmﬁ@ét% §|fl§1ﬂ%¥1t}( gaqg]sé&)% access node.
first "access node, transmtting Sald firs nessage to
the first access node over a w rg:l ess communi cations

40K e I JRINMUIL], Bl Nopprd g ner _conpr i sing:

after recelving Salrd i gna and prifor to transmitti ng

sai d nefigtbosmiting saidateighbormpssigeionastsalyd, shnsgittag d second

#gragslagg' to SRR Iagcz:ietsls 28 €, ltlllenskec\émncti pne‘g’saalgg iR E&iﬁg saai(c:icd%gtsmation

identifier.

5. The method of claim 4, further comprising:

receiving a response to said second message from said second access node.

6. The method of claim 2, wherein said destination identifier is a physical
attachment point identifier that identifies a physical attachment point at said second

access node.

7. The method of claim 6, wherein said idéntification information corresponding to
the first access node includes at least one of: 1) a physical attachment point identifier

corresponding to the first access node, ii) a link layer attachment point identifier
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4. The method of claim3, further conprising: after
transmtting said neighbor notification nessage,

WO e@n®niost i ng a second nmessage to said first aPCEES2006/048916

[#)% [ @2 T W N [oy ’

Py

[ S S

A B W N -

node, the second nessage including said destination
identifier. 5. The nmethod of claim4, further
conprising: receiving a response to said second
nessage from sai d second access node. ‘6. The net hod of
clain12 wherein said destination identifier is a

Vs i cal oint jdentifier that identifies a-
P R<BRha R DA BTER! a3 Bt SRy aSiettii laverdb sddsagcorresponding
7&nﬁh€hﬁﬁkbaﬂrﬁﬂ¢claln16 wherein said identification
i nformati on corresponding to the first access node
includes at |east one of: i) a physical attachnent

P8I nt  reemdihdesf €18k ¢ SWRALInCardsthifthg sfaicf ighi¥fdr fefification message
node, i) a |ink |layer attachment point

i tehides Fréﬁ%lrt%& frif @pighbernattication stessagedbroughdaid fusidiccess node

| id shidsdeBhdofdg | ayer | P address corresponding to the
first access node. 8. The nethod of claim 7 wherein

t r ans nivberaig saidingighbpyhetdfication infdssage indludesadepst one of i) a link layer
[ ' . d nelgh tLficatio ..
B T TTON HAE 1 —

ahdelvﬂi?eacd@itrwss:anﬂspmidg’rgmrth@ scbhil aatdsonodessage
includes at |least one of i) a link .layer attachnent
point identifier corresponding to said second access

n@xde afitle methad oltluiat K, Wagrein safl plokdies sttadiicds pomeisnOwireless link
tg CEFW cand access node. 9. The nethod of claim6,

WhE n %?a'phy5|cal attachnment point is a wireless

l'ink attachnment point. 10 The nethod of claim9,

said hysical attachnent p0|nt identifie
Wﬂ(gl ud e ﬂeﬂil%g%{éf‘% oVherg 1§31 phyipaljaftaghmen R?HFtrliifémﬁef
| ghenided heleastRelodFSLELIPIdch iR & Ehdler 1&]&tlﬁ€f‘§ﬂd@ Eeb:@cq 185 tifier.
claim?2, wherein said destination identifier is 1

| ayer identifier that identifies a link |ayer

aj f.achRE AR F a&n?s’z“ WhaeHeak %&ﬁé&m{‘ﬂ@ﬁuﬁ&%s a ¥k layer

met hod of claim 11, wherein sald I dentificat

i ﬁpm%tthmde@rﬁ%ssﬂol@rﬂ@lamg atigchmentpaint at sgidessombabeess node.

i ncludes at |east one of: i) a physical attachment

point identifier corresponding to the first access

nblle, Thy nethadd dlaiyet 1,atlcacihseidtidpaifidatiod énbithaten corresponding

to the first access node includes at least one of: 1) a physical attachment point identifier
_corresponding to the first access node, ii) a link layer attachment point identifier

corresponding to the first access node; and iii) a network layer IP address corresponding

to the first access node.

13. The method of claim 12, wherein transmitting said neighbor notification
message includes transmitting said neighbor notification message through said first
access node to said second; and

wherein said neighbor notification message includes at least one of i) a link layer
attachment point identifier corresponding to said second access node and ii) a network

layer IP address corresponding to the second access node.
14. A wireless terminal, the comprising:
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corresponding to the first access node; and iii) a
network | ayer | P address corresponding to the first

waewensInbde. 13. The net hod of claim 12, wherRCTUS2006/048916
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transmtting said neighbor notification nessage
includes transmtting said neighbor notification
message through said first access node to said second;
and wherein said neighbor notification nmessage
includes at least one of i) a link layer attachnent

poi nt | i fi r nding.to, sai d second access . - .
20 AR b OSSR A0, RERML 20587 g
t wutihg infecnatibmiseeasaitebieto shil fikt wtdeed 86d 0@ FeUtHR a first message

the conprisi.ng.a receiver dul.e for receiving a

SnE R TR e BT g et reriy  t nat

rout i ng tiandraitEBtidld; andnavai | abl e to said first

access node for routing a first nessage using a ‘

dest i nAPPERPAEAE nPTiEFati sacnersage irppssaibdion prosiulenfvs Sagenitting a
andiEabe Motitiesti AL R e ?J‘dg lé&:ofﬂ& L80R0 59%@%%%&5%&8&% 941d destination

nmessage transm ssi on nodul e Tor trans

ey infsenanse 42 resaivingsad signd fromdbofitst acoss sodmdaid neighbor
' ' ' oy identifier, in,. .

oA R b Inct R e SR bl o ebpfling to sai firs

aasgesnodode, sai d nei ghbor notification nessage

including identification information corresponding to

said first access node. 15. The wirel ess term nal of

cl®i m THg wirglesh ermimatpif ickiimnd 4, furttes sa&@@rikihgnsm ssi on

controallmréodul e for.control IL%g said transmtter )

modul €2 TPPIEF PESIPEERAAoRG ek mPdulsifgheantialipg sad trepsmitter module,

gutess raveiléng s4id sIgnabfibin thaifidstfacEst nBBS 38 9@nbMitlsBR first message to

f%@%t access node over a wireless comuni cations |ink.

16.

HHACHSF BPASQVeret WitRlers cammpnicatians liglyr ¢ her
conprising: a |link establishment nodul e for

eﬁﬁt ablishing said wirel ess comunications link with

sii-d sEoWHCket ksmingd Q€ claim 15THather eanpssinger ni nal  of

ol ai m 46, . . : SR : o .
physi Qa%%%%?gg&dﬁﬁggﬁﬁlgggg t ﬂa%vflﬂle 3%%’ ‘|§ es lcaaltlons link
pHY paid seopnd Aepeps medpoi nt at sai d second access node.

18. The wireless termnal of claim1l7, wherein said
identification infornmation

17. The wireless terminal of claim 15, wherein said destination identifieris a

physical attachment point identifier that identifies a physical attachment point at said

[

second access node.

18. The wireless terminal of claim 17, wherein said identification information
corresponding to the first access node includes at leéast one of: i)a pﬁysical attachment
point identifier corresponding to the first access node, ii) a link layer attachment pbint
identifier corresponding to the first access node; and iii) a network layer IP address

corresponding to the first access node.

19. The wireless terminal of claim 18, further comprising memory for storing said
neighbor notification message prior to transmission and wherein said neighbor
notification message includes at least one of i) a link layer attachment point identifier
corresponding to said second access node and ii) a network layer IP address
corresponding to the second access node.
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corresponding to the first access node includes at
| east one of: i) a physical attachnent point

WO denor$oser corresponding to the first access POTES2006/)48916
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a link layer attachment point identifier corresponding

to the first access node; and iii) a network |ayer IP
address corresponding to the first access node. 19.

The wireless termnal of claim 18, further conprising

menory for storing said neighbor notification nessage

prior to transm ssion and wherein said nei ghbor

notification nessage includes at |east one of i) a

| ook | ey kvildsa eiBRdl ol 17dQMetdih 84id ?)ﬁ%i@ﬁ%ﬁghlﬁgnt point is a
to_said second access node and ii) a network |ayer |IP
ayéeless lisk pitachpentipeigtt o t he second access node. 20.

The wireless termnal of claim17, wherein said

physi cal attachnment point is a wireless |ink
a?l.achibatvipsbisatermina of Thami(; sthessintseidphyalcabhttaphaient point

20 . i [ sigal at.t nt int, identiflier

- ReptSuRgh O ERupap S 5P Y oA RRITEN pRRFCiten QA i fector

| ientifiéd. er and a sector identifier. 22. The wrel ess

term nal of claim15, wherein said destination

identifier is alink layer identifier that identifies

az;l(:j,i nk g’%a)k_ﬁ}iﬁlats _tamlmm ¥ cRAMMLS, i’ﬁhefs’ih lﬁiai_& elegizr&ti\?ﬁw&ﬁiﬁer is a link
node.,k 23. e wire|less termnal of claim?22, wherein

ol iRkt dsHics mlaﬁﬁﬁt/?roaﬁtae@w@g’wﬁcﬁt AR disgeqnglaccess node.
first access node includes at |east one of: i) a

physi cal attachnment point .identifier cqrresponding to

t %% fi 8¢ Wretsss terprppd oficlaimy 2, wherqin yaid idgnfificptiem tnformation
P&brdspbABAL kd iR FirSdcESRRREINIAR & Nasf ddedE: ACHSRical attachment
node; "and rii) a network layer |P address ]
cBoipkilsahbergricapanding torthe gyt aeeess pode i) 24inkTlager attachment point

V\dd'eﬁiiﬁéxscotrﬁg}%ﬂrﬁ;ﬂlxg &f thE Itﬁ‘étrgcger%s anHé;%ﬁ 1ﬁP£rH&§tIV\§:JrE fayer IP address
menory for storing said neighbor notification nessage

peersaspording Enteif st asaessiiedeei n sai d nei ghbor
notification nessage includes at |east one of i) a
link |ayer attachment point identifier corresponding
t dd.sai dhe adehds &ooesa afctmalfdfurthyr commedsimg:k | ayer | P
address_corr §%%%%é§gﬁo Ig Osegqnd access node

merory 1o neighbor notification meéssage prior to transmission,
wherein said neighbor notification message includes at least one of i) a link layer
attachment point identifier corresponding to said second access node and ii) a network

layer IP address corresponding to the second access node.
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