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invention relates to comruni cati ons systens and, nore

particularly, to nmethods and apparatus for using a

plurality of nedia access and physical |ayer

connections corresponding to a single logical link

control layer. BACKGROUND OF | NVENTI ON [ 0002]
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node is connected to. Among other thmgs the LLC layer is responsible for

segmentation of packets of upper layers into segments that can be transported by the
MAC layer, which we will call MAC frames. The MAC layer generally does not
guarantee delivery, i.e., it is possible that a transmitted MAC segment is not decoded
properly by the receiver. The LLC layer may implement an automatic repeat request

(ARQ) protocol which re-transmits those MAC frames whose transmission has failed.

[0004] Consider an end node simultaneously having physical connections to a
plurality of physical attachment points, each having independent LLC layers
implémenting an ARQ protocol. In this case, each upper layer packet has to be

transmitted in full over one of said plurality of physical attachment points. That is each



the receiver LLC | ayer coupled to said physica
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adversely affect performance. For exanple in a
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SUMMARY OF THE INVENTION

[0007] The present invention relates to communication.s systems and, more,
particularly, to methods and apparatus for implementing communications systems
where the apparatus may include, for example, base stations (BS) which comprise a
plurality of MAC and physical layer connections coupled to a single LLC layer; and/or
wireless terminals which are capable of simultaneously maintaining a plurality of MAC

- and physical layer connections coupled to a single LLC layer.



single logical link control layer. Miltiple physica
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plurality of sinmultaneous physical connections

supporting a single logical link, inproved reliability
can be achieved as nultiple MAC segnents of the sane
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said first physical attachnment point. [0012] hi sone

enbodi nents, the end node | earns whet her sone second
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[0011] In some embodiments, the end node learns whether some second
physical attachment point it may try to access corresponds to the same LLC layer as a
first physical attachment point it is already connected to by consulting a list of other
physical attachment points supporting the same LLC layer in the access node, said list
having been provided to the end node in a point to point message sent while accessing

said first physical attachment point.

[0012] In some embodiments, the end node learns whether some second
physical attachment point it may try to access corresponds to the same LLC layer as a

first physical attachment point it is already connected to while exchanging access
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with the LLC identifier it received while accessing
said first physical attachnent point. [0013] While
wo 2007 0t85enmbodi nent s have been di scussed i n t hERCHURIDA6/§48725

above, it should be appreciated that not necessarily

all enbodi nents include the sane features and sone of

the features descri bed above are not necessary but can

be desirable in sone enbodi ments. Numerous additiona

features, enbodi ments and benefits of the present
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PG A, PR (L ReL003 y R AP PRyl achment poin.

2 illustrates an exenplary base station inplenented in

acc e W.th the present inventjon..[0016]. F gure 3
T IDPEE S MO AR e YRS bt Rl EMimiy aboe
itehouldaie sppedtiasd thatdtideeessadd), all emabedipirhedndlnde the same features

accordan ith the presept invention. [0017] Figure 4
TS Pﬁ_ﬁwﬁﬁm SerREn shows aRgiToh PECARTY AYL desigpble in some
Esbadiheiid. NSuierdus QUEIRBRAI fRhtuddy, E%BAMRNYs JMRINRAEHR of the present
operating a wireless termnal to access a new physica

Hventemamdipaissrd ighe detailqdedpsgripipmubichdoliowdne or

nore physical attachnent points, in accordance with

the present inventi [0018] Figure 5 is a flowchart

BRI Y DYSGIREF 1 5.0 0Y &EQ&LME@@ a base station to

servi ce connection requests fromwi reless termnals in
accordance with the present invention. DETAILED

DESROPY) OFigie0lillhstidtes ape¢thods damgthnapfan etarsplefy ¢dm@munications

resent {nventjon for, su ing a single logical |ink
\%’ S??]mrlﬁ?lp #elr%efnéeds’inlﬁfff?rgﬁ%%eﬁgﬁ%% sﬁfgiﬁn% Iub‘%élﬁo%onnect i ons
bet ween anaccess node, e.g., a base station, and an
end .d. obi | e device, can be used with a
wi defaﬁgﬁbeefdgur&mﬁraé%% THFETIRIaThase stafpn appispicatedip accordance
Wbt peesididvéigionsed W th systenms which support
nobi | e conmuni cati ons devi ces such as not ebook

conmput ers equi pped wi th nodens, PDAs, and a w de

vari bYeP! 19ERRMs HEYEAESa B bl Z AR dodd! £ £] G3R1ess fegminal such

r
interfaces in the interests of device nnbigfty. 10
5 gimabile nodedmplemenied 5T acgardageapiidythe prasentinincantionns
system 100 .
[0017] Figure 4 comprising the combination of Figure 4A and Figure 4B is a
drawing of flowchart of an exemplary method of operating a wireless terminal to access
a new physical attachment point while already connected to one or more physical

attachment points, in accordance with the present invention.

[0018] Figure S is a flowchart of an exemplary method of operating a base
station to service connection requests from wireless terminals in accordance with the

present invention.

DETAILED DESCRIPTION:

[0019] The methods and apparatus of the present invention for supporting a

single logical link with multiple simultaneous physical layer connections between an
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i mpl emented in accordance with the present invention

and usi ng nethods of the present invention. Exanple

w@e oomonissat i ons system 100 may be, e.g., an orp¢Dys086/048725
frequency division nmultiplexing (OFDVM spread spectrum

mul tiple access wireless comuni cati ons system

Exenpl ary conmuni cati ons system 100 i ncl udes a

plurality of cells (cell 1 102, cell M 104), each cell

(102, 104) representing a wireless coverage area for a

QOESSE BPAE . N1 Ja b tAioa! drtlan( ¢33 dodb08g. BRoMI1d @&ice, can be used with

respectively. Each base station is a sectaorized base- )
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sector Al sector B 112 and secto

eauipppd Withewodarns, HIDAs, :1éa vdde varietpof 0Bier derdessewhich s@pport
. . S one or nore

A A I b e B AT ™ come. O

enbodi nents, each base station sector physical

atta t -poi nt, correspondjng to downl i nk/ upl i nk

Cono BT B 1 fF LEREET o erBelhenranicatin figem 100
Sinpldnht&R it REoldantd RS thepregent iveatich AAEHERAE methods of the present
downl i nk/ upl i nk tone bl ock pairs. The base stations

(ACBLCROEFABPE CHUBIRGH S Y HEPWIOMmpL bR eipoan ertigpgonal frequency
IaHEiBh ,mmhalemif%wﬁmb sptkad épbefumlfidipld @&eﬁ%w@w

Net wor k node 2 is coupledto other networ ) o
SOHERYHERIORS SYSI¢T8- FEETPIATY Fommunpmtiongsystank 109 incdudes a plurality of
(4B (ceti 36102l o heef (103, lefiting ‘
RSP R PRI St 4 QR il Bl pgvera
dér aroredspesding basasthtion @Syl 106addS Me 10R)Iespéaifelly. I28h base station

T it —

foveachisectoghGell 11102 icdudassiectat Ao, sacsdre®nl dDdndtéasC 114; cell M

ta. base.statio si cal achment pojnts. vi .

19438800 Reor A BN BosiR 31 by e B 2k eoch ossatpipn sector

dndMde¥ehelis m@8 Phee0@ bk taEEndiE poité. ARSIk ahldNh bRt OFDM
attachment points sjmultaneoqusly. I'n sone

hysi_ cal y | .
EtRIERERH SHERese SatiogaHEor plesical attpthment ppipt gprresponding to a

\Wolv@li8RApGAR AGHelH] ai O/ SRANEH REbbAInSGHE Wi 18 SBation sector
termnal, correspond to the sane link layer link. W 1

1ogudes woigphieg difderanisdoymdinkphing preablogk paitsh it basestations (106,
" \ ) f : ol
ShsPictolflgi dathiakinte 1AL Mk by i o, 12,
ropedtivelni Nefveerk nodane2 is eompledto Piier nplwvarkapde/Internet via network -

InGa ] iyt j e s are
T3 N AR 2R B Jihilid 3 e ehud iR, 1 <
inadifferent cell. W 2 129 is coupled to a first

igﬁtn ggﬁ)ﬁt lg:[%g&g%lgft slygt%??)topq) afelaoBﬁlgiLuad]égg leirg]itV)\r/i or‘fe vlvi%ﬁestss terminals,
e.g., mobile nodes (WT 1 128, WT 2, 129, WT 3 130, WT 4 131, ..., WT N 132). The
wireless terminals (128, 129, 130, 131, ..., 132) may move throughout the
comunications system and attach to base station physical attachment points via.
connections. In accordance with the present invention, a WT may be, and sometimes is,
attached to multiple physical attachment points simultaneously. In some such
embodiments, at some times, a plurality of wireless connections, corresponding to same
wireless terminal, correspond to the same link layer link. WT 1 128 is coupled to a

sector C physical attachment point of BS 1 106 via wireless connection 134. WT 1 128

is also coupled to a sector B attachment point of BS M 108 via wireless conncetion 134.

5



second sector B attachnment point of BS 1 106 via

W rel ess connection 140, the first and second physi cal
w@rdoaohsent poi nts corresponding to different PONES2006/048725

bl ock pairs. WI 3 130 is coupled to a first sector A

attachnment point of BS 1 106 via wireless connection

142, is coupled to a second sector A attachnent point

of BS 1 106 via wireless connection 144, and is

coupled to a sector C attachnment point of BS 1 106 via

Whe elve sect6opineidal afachifent %«M hsedBPNITE 1391 not co-located,

sector, attachnent point o 8 via wirel ess

E&mifaeh F%ﬁﬁoflai@chwnwomtzs ia éﬁtf-‘ﬁwd:etlo WER: 189 iacoupled to a first

addi@ab AR f r )
Tk oRaaaiBontorES MR A S R RSl gt o0

fﬁﬁonfi seftos8 atfagiggenti npintiof @ Seb $0¢ ane@clcmohﬁﬁcno'ﬁh]elm the first and
S5 L ASMERL RS LA, R AR B

11131@ 1sscamplddatsa ﬁdsastactm A hmncﬁnmt pcmiodf BBNtH6 va hﬁ%ﬁés? connection
t.i i.pl e chmen

T2 203 OL RN RS B s

emﬁmnbn 144, 2hdvin bomKed Qesdetar @k sttLBiicas PORELIYS 0 08 via wireless
rk _attachnpent point. In sone

di ff ch
Sosarion e W 133 55 e umied terioetos At Hroen ppat of BSM 108 via

A520%kE 0b@kcibh 148, WPT NeSIORUbAGICH R bdbor! Q0RadNREK point of BS M
Each base station sector physical attachnent p0|R

0B BB v sclessRArRariasuL v Wa| Nd30dvpine cowmlpd tor sdvtax C attachment
phist af BEWIl0sWik fhiehss LoLINAa $52.[ PR2AL0 Lkt rail:ﬁ]f']l&lfﬁent points bemg

enbodi nents of the present 1 nvention sone 0
Beaddry BN 183tare cedoaiwgs], ctge,d:aclm sdeitay. attbchmyntkm)mtms it thel same base

ocatien. or. .placenent o
P65 crlDSRAR b Mo IR M Boud SR e physical
attachowot pl?mme e\ tthrebhbvunhnb mmm toﬁ@BEﬁ]és Rhgluéa&hibf itlge dwnlink -
a of an e st at.i on enent e
R SamB T batipresast R Sieopemk Rl g e such
ambbdidsened, ehctlﬁd(m@l&ﬁ@@FDM eieitdsck i REsRILEPWAR Y dBASSponding
netines referred to an access node.

t at
B0 Rl 5 a5 R BT o1 ey PhYsishpBFanne i eupports
Sitil1a88us(WH8lesslQBhe@lorB XA BluYalRy St wﬂei&?té?ﬁm'fdlél ure

1. [0024] Base station 200 includes a processor a
menory 210, a sector A Wi rel ess comruni cati ons '

i nt gobzHe ﬁﬁ@%@u@éﬁbocﬁm%ﬁ&&%hﬁ)z@%e{n@ llr?\%ﬁtlon some of the functional
conmmuni cations i nterface a sector

ittt depicteshimFiE chmia bs dmitted prewnipinddl Bhed60aticartet placement of
ARet RREKAAA <A maggwo?f; %&%114110&%&@% 32 ac SUBLE Yith the

together via over
invention.

[0023] Figgre 2 is a drawing of an exemplary base station 200 implemented in
accordance with the present invention and using methods of the present invention. The
* exemplary base station 200 is sometimes referred to an access node. Exemplary base
station 200 may be any of the base stations (106, 108) of exemplary system 100 of
Figure 1.

[0024]  Base station 200 includes a processor 204, a memory 210, a sector A.
wireless communications interface module 230, a sector B wireless communications

interface module 240, a sector C wireless communications interface module 260, and a
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the various el enents may interchange data and
i nformati on. Menory 210 includes nodul es, e.g.
wo omrioniss4 and data/information. The processorPQDUS2006/048725
e.g., a CPU, executes the routines and uses the
data/information in nenory 210 to control the
operation of the base station 200 and i npl enent
nmet hods of the present invention. [0025] Sector A
Wi rel ess comuni cations interface nodule 230 includes

ActvRERTMEMORE ifte2Ble A¥duR 2?!038%1&1 RJgeliRf Uiaea g\%4206 over which
Recei ver nodul e 232, e.g DM r ecel ver,

dsuyioys elsmsats Ry mtﬁl@b@igﬁ‘é‘a’ tanandeipifornptiony Mervmrydﬂ Otiheludes
t ati I rom
PR S Sk, SRAREC KA dhEARIOGRINP! HLHRCANRL S04 'O & GRU, exccutes
GreDRutinesrendiuseethe da@/mmwdnﬁmmyﬂlﬂm camsatithe operation of the
V|aV\,h|chth S tatlo dAransmts
gQés ﬁ{n S| gnzflll1m l%nentﬁ%‘:f‘%g%‘% %eféﬁ?w?rr?g? PYTo8ect or A
[0026] Sector B WI reI ess comuni cations int erface
nodu 40 ncI recei ver nodul] e 242 and _a
tr an‘]é’ﬁ?%lt ﬁeﬁ@a 3“? AS COBERIFAPORHIRT Czél?d"ée 30 inglides a
ekdoMef 6GALET32 Al £OMNEH! Bo&EAE DA, REECE! MBAuIRPEENY g an
24 ia which the base station sector receives upli nk
S?MVEC%YWS\MOPQCQ% SEEPI ggedver PREHBAE 6 aia Whightle base station
gécﬂ@r Bedves Wik atIJ ﬁaﬁ’x%f‘rél@é's' tehﬁmﬁ@u A&t nliReSREHRE 2B4, e.g., an
transmt antenna via which base station
QFQMﬁfaE’SiméiéﬁMISlcﬁKpbdgﬂ sgosont tmmreit@stenne RA8 n&d whichitlge base
i.ons
SERLR rafmi NI bOM, fo MR SRIARITIN 805
and a transmtter nodul e 254. Recei ver nodul e 252,

?e g % eérTJ anét:‘%4 nn ;%C%gr\éﬁs? ‘écl’rsﬂ%g%g{’ s 4 gé‘gacg Pb‘iqugenzds%‘é’tzb‘ldes a
reediev amduld 14Karsi agmaim&emame euesRetekei Mmalisle 242, e.g., an
OFDM tr ansm tter,

mtter nodul e IS
D5t s Berup e s Sipidid recehies ANePoB 0 v SR Hrq e sation
beser ot b dsamplinkansdild SosownibdkedhiaaR! TriniELh8asle 244, e.g., an
h%rtngdnal s into sector C. [0028] Network/Internetwork

fERREmIEE, 15,50PRIE do secirde Fpasmitgaienea 248 vigrighigh the base
52808 Fhhdnfis SBWMES @ 24h1s TQirNREVREK Hal SINSINREK
interface 220 coupl es the base station 200 to ot her
network nodes, e.g., routers, other base stations, AAA
ser V[@bZﬂOd@S%cto? @@1@%@@&0ﬂ%§ﬁ% i Cinterfiad] dlu'ieDESO includes a
I nternet. Thus through net I Ater net wor ntertace
mwsag@dyt%&ﬁmdmmsmﬁmpp@de 264 a Rsaeikbrambdwle 2081 &kg., an

tar )
QrPARLEnEor & Bl o SO ChockRed AEndh 336 S0 R Kl bRe station

sector receives uplink signals from w1reless terrnmals Transmitter module 254, e.g., an

OFDM transmﬁter, is coupled to sector C transmit antenna 258 via which the base

station transmits downlink signals to wireless terminals into sector C.

[0028] Network/Internetwork interface 220 includes a receiver module 222 and
a transmitter module 224. The Network/Internetwork interface 220 couples the base
station 200 to other network nodes, e. g., routers, other base stations, AAA server nodes,
home agent nodes, etc., and/or the Internet. Thus through network/Internetwork
Interface 220 base station 200 is coupled .to a backhaul network. A wireless terminal,
coupled to base station 200 via a wireless connection corresponding to a base station

200 physical point of attachment can communicate with a peer node, e.g., another

7



200 physical point of attachment can conmunicate with

a peer node, e.g., anotherwireless termnal, using a
waledo7ersst base station as its point of networRCT/US2006/048725

attachnment via comuni cations through

networ k/ I nternetwork Interface 220 over the backhau

networ k. Recei ver nodule 222 is coupled to nenory 210.

[0029] Menory 210 includes transmt packet queues 211,

a gueue managenent nodul e 212, a packet segnentation

R ebldse tethdnalpudih@n QMféreﬁlBa@éT%tﬁn EEREPSint SHMRVbrIREh&ent via
214, a-wrel ggs term nal user ical |ink adm ssion

FoRmuRicatigns Huewsh n%@ﬁ@ﬁ“tt%ﬁl?*awr dteyfageat?d oves the backhaul
e ARSRI Reaémmaaﬁerzgat%@&od ?ém%%efaaxtfmt ate 217,

wirel ess term nal user oglcal 1 n ate/data 2 18,

an encryption key manager 298, encryption keys 299, a

P:(p: ggﬁ) §E qu esl?ig%% f[?l(ill%b%fgﬁ C & VV eeu%ugg,gaa[ %ueue management

megldd 212 qqﬁsltet dagmémamenﬁaﬁle 2[10 03 @hnshhia aeviatidaekat request

ueyes. 211 i.n ura eues used tq store
T2 s ol of ik Bk JBHERnRetue 335 packet
ise@herdagorP@ak/etate 231f 6, ﬁ%ﬁémﬁ ahRmAicFepeaP P68t BatPdtatd @19 Ewireless
dat a, .audi o data, e data, text data, file data,

dppinal userdpgical lﬂfﬂb?ﬁ“‘le 2l AR GRCTBED kR maaageéégsmcryptmn

e, A 2Ackdt r%ﬁé’iﬁﬁl&hhéﬁ@é ned Wegel{/@ Lebhaae r%:eg uest module

which are intended t0 be transmtted via a ﬁ

26\ a0l reeaive aiptpinglie repspiwgquess dele/stata26dn 200

attachnment point. Queue managenent nodule 212

mai ntai ns i nformati on about the anount of data stored

i n t 9836L1eJgsnsnit packetrgnage 2@ hindiodid plupdRy ké qpaxets maezkto store
L.n..th nts, f.l ow

b8 B il S BB, T R R g data, .z,

phckety, ofineice tihtar mdio dataoﬁnmdat@a@kdh& file dat®re8d]) feceived from the

L0543 FRGkaL SRR AL, 217, ke, & LECBl. 20 e

afd iﬁteﬁnﬁéd tohStrafngitted b @Swnlsik tbabhRelb & tebhMABINISS b BBse station
g&sr t airljnk,_ In some enbodi nents, the franes have

AR ping Queus mapagraront moadglsd IRpReatalp@iqateg about the
BaanPofVdikd @b if kR Bucteg EQubik &Qﬁ@ ﬁ%@fﬂoﬁﬁﬁtﬁa HedBs track of
frames. are Medi um Access Contro ( R%A franes.

PReiety igrthe pugues eng srplemipats fow contrel petisy, oy dwppiediaghets when
HRnl8oRe 16> BRI I hdiB Y elCre E'Uc‘)qn ckBE S0 Aafismit.

transmtted over different sinu eous w reless

conmuni cati ons connections to a VVI r eI ess term nal .

Packgbzsed t f e 0

pac k@t gf]e a{?ﬁg%% sg ﬁgllé I o%ilgé' n2e1 3%k q( lle:a%lS {onsi'e OFthe packets and
éPlgtS or ﬁ\aamests a@Ckmnmlm kat, ftamdsesmtahhsﬁmr tmesdm ssion over the

9¥ﬁﬁk.dﬂ Jo?r{ &Bb&lﬁl%h%? the frames have a fixed frame size; in other

embodiments, the frames have a variable frame size. In some embodiments, the frames

are Medium Access Control (MAC) frames. Different packet portions, e.g., frames,
corresponding to the same packet may be, and sometimes are, transmitted over different
simultaneous wireless communications connections to a wireless terminal. Packet
segmentation module 213, for at least some packets, allocates at least some packet
portions, e.g., frames, of the same packet to be transmitted over different wireless
connections to the same wireless terminal. Packet segmentation data/state 216 includes
data and state corresponding to packet segmentation module 213, e.g., including

generated packet portions, e.g., frames of user data, and state relating to packet

8



connections to the sane wireless term nal. Packet
segnentation data/state 216 includes data and state

we e essendi ng t o packet segnentati on nodul e 2RGT/US2006/048725
i ncl udi ng generated packet portions, e.g., frames of
user data, and state relating to packet .segnentation
operations such as state identifying which connection
is to be used for the initial transm ssion of each
packet portion, e.g., franme. Transmt autonmatic repeat
&@ﬂﬁﬁﬁtldﬁ@bﬂrﬂlﬁl@ éu&ﬁﬁspﬁatfeﬁéé‘rkﬁ’yiﬁ% WHIEIE BoRREHSEH is to be used for the

otlons were attenpted to be delivered
5%? w’érrawcm ?ﬁ@aCKAHP%l?Ft REFions 680 diasty | Tronsreit pyiomeatic repeat
Il
Rifilest Bk Dih ReepsHHckl o gg»hfc HRRREGRESLY r%b@lg‘?% Y §§&dattempted
tmbeidelaes¢dipver ﬁmt‘h@ﬁ |win0h wemoc@afmﬂg delivéret knser the airlink,
r
SR r R L T et R RRTRE b SRR oty aptoppc repeat of
oﬁsm:cﬂdslﬁ_[lafantmassfonsn mu&drdmu&tl\i\ﬂfe&b&a&rrﬁﬁﬁﬁmﬂilésﬂziﬂdi}ﬁ‘écedures
nections to use far tra on of
SR Bp R epeatyPates ngulq £14 ELSH Kaich §ng of gl of

aﬁﬂ%@@ﬁﬁﬂks&@ﬁﬁhmcﬂh&& lﬂlﬂé|c@ﬁ.ﬁédtfbﬁs &f use for retransmission of a
S|g% t aneous connections are avail able. In sone such

PAEIPES ©-8n d@mes (R FPSEORSIte A osgativafckpewledament signal, when a

BHIr B LI Girh SIRRRbuY SMeshioRedhaitblt. 98168k $uh embodiments under
diffefent sinultaneous link, e.g., connection, from

sugh eppditipnsdthe éransmtt.aarqryattqr&ngaﬁr@queh@np@eik @t14 soleets @rdifferent
{ {.
g'é‘%‘nlg%% A rréni WY clphEs Yt ﬁ%ngioﬂgetoﬂg ug 111)‘{1?1115 transmit the packet

I I'n sone’e ment's,
aattomatige fraape athicterprelied moble hegazmé adlatoavladgmnemh @&nsdroe

r cke ort
SERRARRI o BERAGH B8 P Lot B e oiprien o
ostmnemitnpakatpdriiph.e. & frakeaneihs packen eginmaistidrombeaule 213 selects
used f0ﬁ¥the packet r.tion,

.g., f .
PBY PR ShANE BT s RO pte bbbl fpecionsdg beaped for the packet

gattiins t.atl, Gradde! rétitlsthiiesort At Ananl aGlodiRicGOydae sRPBSH dath/state 217
to transmt automati c repeat request nodul e 214.

olvietidetanndstale P%‘T?Sé’ﬁéﬁltngrt% Gapgnit gytomatic gerea equest module 214.
TagsHEesutsinan € e i REIEk: 1QA/skdid QP’NﬂcﬂQﬂe@@ﬂoﬁ%ﬂ RR&mfion indicating

mul ti pl e sinultaneous connecti ons was used
MY ehaprep i myltiplesimultangpugicoanessions wesrirseg) to rft@wz}lt a frame to a
Vmﬁﬁ%§§§nhﬁﬂnlnal user logical |ink adm ssion nodul e

15 perforns WI adm ssion operations, e.g., Sservicing
connectlon requests and generating connection request

res p@gg%](: ﬁ@%@?hml \%%‘ggglﬁg’lt 1;11131{ MliSn bddule 215 o%erforms WT

acco e netho present 1 nven
@rb@nsatqnmmraﬁonmmjgxl ser2iting crminactéaorrmqmtsaa anidnggnarating connection

Fc? %gt F%on‘gg 'rn%? aalge7 g{nlaa}éi% r?%rtrl%gsaitnaaccorgance W}%ﬁ ?he methods of

I ca
the present invention. Operations of module 215 include matntaining and updating

logical link layer state/data 218. WT user logical link state/data 218 includes
information associating physical attachment points with various wireless terminals and
link layer identifiers. For example, for a given wireless terminal state/data‘218-includes :
information associating qplurality of connections, each connection corresponding to a
different physical attachment point of the base station 200, with the same link layer link.
Link/state data 218 includes stored state information associated with a WT which is
compared to state information received from the wireless terminal including link layer

identifier lists.



i nformati on associ ati ng physical attachnment points
Wth various wireless termnals and |link |ayer

WO d@nbirfsers. For exanmple, for a given w rel esSBCT/US2006/048725

term nal state/data 218 includes information
associating a plurality of connections, each
connection corresponding to a different physical
attachment point of the base station 200, with the
same link layer link. Link/state data 218 incl udes
stored state informati on associated with a WI which is
compared to state information received fromthe
wi r el0833] t ineryrtion; keyieatiager 29 ihmanm engryphien keysrused for
agel
ehéf&‘étl r98§§&%€%}f%fg&§k§f ro%@%r&s?ggt i %écr yp&ﬁ‘ﬁ%&d via the one or
park stirghass CommEstions, g g decalmwhmhrkayno oad stowhdtainhdfor each
one or. noLe W in
agnehiofle Erarlifn o £ PERURORRs o5 fhireRiping doltik Sluor
downlipk taffikehsan@¥8emestsudes keys used for encrypting
uplink and/or downlink traffic channel segnents.
[ 0034] Receive automatic repeat request nodule 261
keeppoBapCkRecivedhtdihatRACk &t r&ﬁieb%%dul@ 2@1 keéﬂsﬁ%‘ks of which
wer e successfully received over the airlink from
REkST petionse £18 rfmr%eSaweregsélﬁﬁsaﬁJé@ rﬁ@fg‘aqd Qi‘@f the airlink from wireless
AGKRON 669 124 GeRlive hQIndW1S
packet por ??%ﬁa ‘%%1 etflr ames. dﬁ&‘gcel egghf?%ﬁngs%g&%lly recovered
Peget portagacss., &ama;s sRetaiveostoinatt oabest n;tqucat datd/sgtt@ 262 includes
t
%8% ﬁ%ﬁ%gagg E&QCS&)gn(ﬁlgg % %/e%al%lé a%‘[mmétgc rree«? % reques cﬁéulcra 261, e.g.,
datfediag Smaicatod dplmlt tisea dpacdseztcuaa@l wixél amtgke@nﬁd)ebodgmg(to a link.

DA e SRR TRl P60 bidksres PisRera e b poricti) €%, frames of
edidan eah@dnicaRdumd bkl ﬁzﬁ&'ﬁ:lcﬁaj&{w Ié@herﬁ@ Q%@érﬁblmg the packet

reassenbl i the acket portjon, e. frames
BBt © e 2 fbiapeckitbol %?@?ﬁ%mb%ﬁwnﬁsém%@bled packet.is

RaokRositss ﬁm%hhﬁm@&ea Rfﬁl@ﬂu@él’ﬁﬁﬁﬂ&ﬁ“ﬁ:}ﬁﬁ c¥hikecBions. Atleast -
plurality of different connections. | east some of

e 0d &?sréﬁﬁp@&leﬁd@ﬁ%%tg Ay OTRPHAiGAed é{fae@le \ba%haﬁbnetwork via
bankhat mighId w&%mrerhwormwf& 2360
network/ I nternetwork interface 220. [0035] | n sone
enbodi ments, the base station 200 includes a single
i nk
BT Bk HENE BT Al U il i e
iconiikollexydrich perfernisdimiglajerpioatrehfor dheoase stqmon dhmsgfacmtatmg

£ I h,enbod
:gg%‘ﬁe#ﬂ n]? I%g%: o ﬁcs bel gulgg:senqllejrgtﬁcé c%%%s ong %u&t u]?lg silc:{(ars In some
padkehb&hgwmtst ﬂteumk lmasdwbatrallﬁ intlndessqneme mﬁnagahem: module 212,

r g e% segme gt%n I%%gllﬁl 31% trénsmlt automatic repeat request module 214, WT

user logical link admission module 215, encryption key manager 298, packet .
reassembly module 260, and receive automatic repeat request module 261. In some
such embodiments, the link layer controller also includes transmit packet queues 211,
WT user logibal link state data 218, packet segmentation data/state 216, transmit
automatic repeat request data/state 217, encryption keys 299, and receive automatic
repeat request data/state 262. Common link Iayér controller module 297 of base station

200 is such an exemplary embodiment.
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user logical link adm ssion nodul e 215, encryption key
manager 298, packet . reassenbly nodul e 260, and
WO e@eiovassaut onat i ¢ repeat request nodul e 261. POT/ES2086/048725

such enbodi nents, the link |ayer controller also

i ncludes transmt packet queues 211, W user |ogica

link state data 218, packet segnentation data/state

216, transmt automatic repeat request data/state 217,
encryption keys 299, and receive automatic repeat

req ?ﬁﬁ% atﬁéﬁﬂbﬂt £1 PR udtOT TR0 A %Kélé‘éﬁ%ye? QR4 MdifAccess

base station 200 is ch an exenpl ary
ém;trql Mmule[m)segld seateyA 2dlteduling mtekiles2 He diegior A scheduling

%gecg}elc{le%& V‘Ztgg}ég/%% %ae/'\ %&g& ?%g%}é{n%rggg dr::i:xlf g%r%zpe’ traffic channel

seimedtits. | o enachplle se2Tcr memedahng\dﬁodblew& ra‘klpc:ﬁé@ulglrﬂmld downlink

nt of one or re traffi nne e
B e s FoRe omdia oy peiits o SEPRA  The Sector
WophyRkcal R eflvincis dctdk bhbsiraitasngt 23€ EH@IHC§ wireless terminal media

correspondi ng to the attachnent points of sector A
9 SEORTER SR 1R16{913 20 A4 encagas 24hflerpdera 22t ceisapsaptsiqoghannels

Hpﬁﬂlhlgx%gqnbaﬂ& BAS S BEESS dhehMdID ALl 18xiRE BRRRile 276. WT
control State/data 272, encoders 273, decoders 274,

usermeedia spenss eontrm state/dain 2; 273 Inéz_kmdtg lmmafeom@alrangi ttathe state of
L& SlateSE kMRS %hedfirgilégst fe%fgliégs[‘ g‘%Z | ﬁ l%,%@eep%cgssse bnd

medli a access contr state .
irfb onatedn mrtqmmngaw ACORES ¢peratioms ¢ atsecton‘ Agigsisslatiachment point.

?,[nangérg b%:] nc ude cogxeren¥ o SSn-}.;o ergeer} egcdders lgs(eg tQ eﬁco'é%l d,

p, access, an orrra 1 ONn access
da@hafdrﬁmsoh oo Be s&aﬁmm%tqﬂhy&r mlhnatsé@ﬁ&ne BbrrégPbhding to a sector A

Enc ders 27. cI ude ent non-.coher ent
TR L RPG Repai6R Optetien is performed by

%ﬁéﬁﬂéﬁ RgRbLAG s@t’@fmﬁbrfnaltlbﬁ |61t§ SEHBIYoRdBE 6 ATBIVNAhR Grafft éharmel
sector A wireless downlink. For exanple a block LDPC

SPEIBERTIG OBIFER AP codeqbity WhieB @rpinaphedbigapodutatioz syanbols.
?Tetco@érs i) %cﬁﬁ&é heRink §nd31%1{ %éﬂ%}%' dddod s ?seqqm%cﬂi%

fic channel segnent to obtain a set of coded bits
ﬂhiaéhfcan@tlna ppretvedevepelia liak segmentprboiiespoldios dep seRquA wireless

ﬁlﬂy d?oxC ?)Dl 1] ta lﬁggk ﬂ%tcc?&gﬁﬁl tog\%?zﬁ%ﬂ% B?&&ﬁ%dtbgr decoder 274

code da ornratl on receive
segreehoScatedrinbpoatiomyits ecoreespending t&awplmm&ﬁu phanmic] segment to

Eg{ nggégfthogmghgg Elté%&o%%g 9921 ngo co A dplﬁl)n %trlon %ndlcatmg
lsiHethet oF hesﬂne ridcodjng opamntiopivas kuctceasffuﬁll cSuch amfne‘nan on is used by the
S5 g e B0 Rt Rt RS el SRt RO ing modue
205 peiferide aaghing di‘pegladllcﬁanmmsségﬁeﬁ&fanﬂ inchudd’ implementing
Idgiv%lhgﬁttcl)r? nhc|>pspnygs eI% s%}iueterr]nebodimentsg transmit channel multiplexing module
275 maps some portion of different logical channel segments to the same air link
resources, €.g., the same OFDM tone symbol. In some such cases the module 275
implements priority rules, e.g., a pilot segment signal punches through a traffic channel
segment signal. Receive channels multiplexing module 276 performs mapping of
received signals recovered from physical tones to a logical channel structure using

uplink tone hopping information ans channel structure infromation.

[0037] Memory 210 also includes a sector B physical layer and Media Access
Control Module 280, and a sector B scheduling module 281. The Sector B physical
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recei ve automatic repeat request nodule 262. Transmt
channel s nmul ti pl exi ng nodul e 275 perforns mappi ng of
wo ogoasschannel s to segnents and i ncl udes i npPPETER100610148725

downl i nk tone hopping. In some enbodi nents, transmt
channel rmultiplexing nodul e 275 maps sone portion of
different |ogical channel segnents to the sane air

link resources, e.g., the same OFDM tone synbol. In

some such cases the nodule 275 inplenents priority

lﬁ%r%d Redla ac@sPLbifilol SRAEIS S FindNdes RHRERS ferllifA WeHAifaccess
traffic channel segnment signal. Receive channels

qentro] gRisidatey 28R tareds2y 88% dlecedens 2 8hprrangmissioneehanpelg
BRI BRI AL. bromatial ol el kel 256
Mefoeryn210 also amsludnda;aa”mtor §t phystctai kwiené.rtcbl]vhﬂim&ncce[sﬂcaﬂqrol Module

TR 3oL RSB 55 P S BT e

febaHhtroDmvadle ®0238dludesThReleaCleahind] AIRUE Katdsapafrolosiste/data
medi a access control nodul e 280. 1 ncl udes w rel ess

195, fnopsers Al dogrdsen 3 avnai Sion PHaTia RSP cEAg sindule 295, and

a?—&%elvg{eglpﬂﬁéf% d%%ultﬁ)léilﬁﬁ‘ﬁl%ﬁ&'m R @ﬁ'tx%n 200 includes a base
mul tip Iexgég?nodu e 5,7 and a receiver channels

detigniquspl zqghmmsmnowé gsments) of the basq sieianddy, 8.,

RS0 S4B Py SR A0S SISl o

\8'Eth mape@ tplvystossald ahd ybperfomh the dame ac sigsidar damdtions as those
%rgv ou v d%Pcrtlb G dg{ %as\é%c?t%clé geicg%rt é%%g thgpcg[%g t?o%%g)gaam to the

&drﬁﬁﬁﬁﬂﬁ(hﬁg@ébtﬁhﬁmm@'ﬁxstwdlbfm. exi ng nodul e 295, and a

recei ver channel s de-multiplexing nodule 296. Base

station 200 includes a base station housing 202 which
encl[owﬁ v dg.ﬁas i€ h@BHng oftn tREMPREPE waileRtish M2 300, e.g., mobile

provi di ng Shle|dln for the varioys base statio
e o e e e aéit‘sm%meth s of the

ﬁr%gérﬁ.r ExBrpiiy Q'lpe%sfs%ﬁﬂlhﬂ%@)&lﬁ@y BE a2y OF thafwif oG aals (128,
as those previously described with respect to sector

1R9,dR0ebil,t1R3) obywstemn L0 of Bigtreal.n to the ‘correspondi ng
sector B or Cinstead of A [0038] Figure 3 is a

drawi ng of an exenplary wirel ess term nal 300, e.g.
mobi[Pé3%od éxemmdirewemle&s teomiaglcil0daniudesi processer 304, a wireless
B DL BB R 420 TR DD 0, memory
20 eélqﬂ_sd to@ethen &lasa Yu2H6 cb2 whidOthe yampuﬂaamem‘s ngapsingehange

388 R A OO hrLE AIGLR  n

data/information. The processor 304, e.g., a CPU, executes the routines and uses the

ﬂ

data/information in memory 310 to control the operation of the wireless terminal and

implement methods of the present invention.

[0040] Wireless terminal 300 also includes user input devices 332 and user out .
devices 334 which are coupled to user input/output interface 330. User input devices
332 are, e.g., microphone, keyboard, keypad, camera, switches, etc., which allow a user
of WT 300 to interface with the wireless terminal 300, operate the wireless terminal
300, and input user data, e.g., voice, audio data image data, text data, file data, etc. User
output devices 334 are, e.g., speaker, display, etc., which allow a user of WT 300 to

interface with the wireless terminal 300 and receive output user data. User input/output
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conmuni cations interface nodul e 320, a user
| nput/ Qut put interface 330, and nenory 310 coupl ed
W ogehiss4 via a bus 306 over which the vari ousPEl/ERENG/648725
may i nterchange data and information. The nenory 310
i ncl udes nodul es, e.g., routines, and
data/information. The processor 304, e.g., a CPU
executes the routines and uses the data/information in
menory 310 to control the operation of the wireless

HREAOA 3P0 ﬂéﬂh@ﬂ?&fﬁnﬂﬁh@@g& 2 ) ﬁrnf*‘usgf 815(?{1{ dev1Tes 334 to bus 306

i nvention. | Wrel'ess term nal 0 INnc
aHewingnibg mS%remp@te@vs:@Q 337andser owput @I@fwe@ 884 3@ intewacicand exchange

%55/1{1?0 aﬁgn Wgéut%g r&é@?&%& é@&' trgéﬁnolgp% oha? 1r:e)’ Qs ccéJ%mumcanons

g., mcr

MﬁyﬁaﬁunOQMBBaD SMAtCheS etc. mhlch aIIOM/a user of

WF 300 to interface with the wireless terninal 300,
operate the wireless termnal 300, and input user

dat ajooa1p. , WiRl&e comutlinicatiah antbifa@emeaila 320 exdludiatadreceiver

T i e S A 255558 0 S, moorov

iréde@iel detud, i cdipte Mo BLEESSartiBhd 317 Vlg%é}i"&erv@l?&bééQerrmnal
out put user ‘data. User I nput/out putinterface 33

Eengpyes slopmdink signalsifgem oge of B19se Base statpnissetor émquent points. The
q‘xeclﬁklﬁ for %:?bddutié)?’i)@% g’s 0% éi’bﬁlglrgxgsrﬁlﬁgr Hl%ﬂ{llel [égér%pféﬂ‘{b GG Hsmit

user out pdt devices 334 to i nteract
@nmnam @88 aat whichftir wirelesntewiirial trhwrplrtsm[dgémigﬁ@ﬂto one or more

W[ e 0 icati i nterface
Bt o A RS GO TR BB Rl oA aptenna is used
rof ¢hael necé‘iﬂ@r mndﬂﬂed@g aad tiecteansarittemdotide 322. Rrdeiger module 322 is
tra t.er ,nodul e 324..Th |ver dule 32
SAOTIERT BTt wing Vit el Py iy 65 fisk station
326 oV ittachiticabpbints Wingethe $smé 6f mffwéntr@wmsombksn knd the
si gnal s f23n1one or re base station sector

ApteReasiERaly Bpm be diffgentbase HptienpeckRyiieehmont pointg need not be

AP HrOMLA. anﬁwnﬁé &hb&@ﬁiéh%reée?vé‘r%uﬁ@ 39D idch@R8 Wvd or more
antenna 238 via which the wireless ternminal transnits

dpstei i cﬁﬁlgﬁ,eﬁa@hﬁ@ﬂ@h@arwe tpedesapgmbely dransmiteronedule 324 is capable

SEbREATRDLA oy SO SRR S 34 yon oo
tartaghupéntipeintpvsing shegsame @ebﬁ‘met Upimhmoee Bmkﬁ snddpatrhrsmission
ST BULY SO GBI By SRR R 5. e
lspbisng lepemamm, wractlieive pragrt ratoivel sngrial tmnmg bl the Ibase sattbn sector
e . receive nal s fron%éhe di f.f er ent bas % ﬂh
SOIne

R T A R S e e
satbedantias imeahiter apdulecl24mpdules S or rﬁGfellde&SnﬁMﬁ ohhins, each

r. . .
"Which can be tuned separately. In some embodiments, multiple antennas are used
corresponding to receiver module 322. In some embodiments, multiple antennas are

used corresponding to transmitter module 324.

[0042] Memory 310 includes transmit packet queues 311, a queue management
module 312, a plurality of ldgical link layer control modules (logical link control
module 1 3 10, ..., logical link control module N 360), a plurality of physical layer and -
media access control modules (physical layer and media access control module 1 350,
.-, physical layer and media access control module N 380), a beacon detector module

391, a connection request module 392, a physical layer to logical link layer association

13



recei ver chains, each which can be tuned separately.
Transmitter nodule 324 is capable of sinultaneously
WO e@nsnisss i ng uplink signals to a plurality of POEES2006/048725

station sector attachment points using the sanme or
di fferent uplink tone blocks, and the transm ssion
timng corresponding to each uplink connection is
i ndependently controlled, e.g., in a closed | oop
manner, to achi eve proper receive signal timng at the

{ !
PPkl OSSR (T IAGITER o BD1 Sk BEBUEL P, brondas
sighaldietestios medie 398.tand afindhdetergirationohodds 39%0 or
nore transmtter chains, each which can be tuned
separately. In sone enbodinents, mul ti pl e antennas are
use c[004;$]r e siranghit gatket qeaes 3ét imbadd aept&?éhty bifi gs@uee used to store

A0 SR E E EH GOAOTS Aot Yot P RRRTaI e deta, o2,

gam&rrbfv@@é ldgta, GuEy aatasﬁﬂagealaw @i JaR) BULARA letdTDEl B e
lurality of lagical_ link |ayer control _modu
(s%@speaﬁmgutﬂ dailnfarpating meeed Vi gser input deyige 837 WhiGhds intended

@&5‘5 frhsodi e %lﬁﬁ(oc)onn@ctﬁ)ln@) ) hﬁ)ﬁs@gtaﬁ’&y §¢(§3 atadh%@fcet in some

and nedi a access control nodul es (physical |ayer "and
redpdinnis seresmrnds to abigk irethe lggigal link layerh fQueygimanagerpent

g{bﬁui@ﬁ .ﬁn@ﬁ—ﬁ%@é ggglqﬁitgln a'gggtuthg aMosstP gf d?{f %Wﬁ tlifg%ueues

tector , @ connection reques
&uehy maoagerhaytemoduje B b@k@e@ls tllapln Iof pagjets in the queues and implements
PR3O PRTRASE, I8Pl USSR Rh HiRab B G e e
tes wahy packeodisl teans®, and a I|nk deternlnatlon nDduIe
399. [0043] Transmt packet queues 3 11 include a
plurality of queues used to store data to be

tr anmoilf €0EachipySithl 1By @aml ShedIM8ERSs Sontibl Inisdulkd§850, 380), e.g.,
packets of user data, e.g., packets, of voice data

huvicn! daves an mgsha peress congel H@étl%? 350, Fan brpstocigted w Sith one of the

fodical 1IBR REBPRRUERS 5331 o 98@)/ dt '&fg?bé‘ﬂiﬁﬂn@ N At (ﬁ‘fﬁér‘éﬁﬁlﬁﬂésa the same
user input device 33 Is 1ntended t

Phavieatilayes and medigp peashs @@ﬁrﬁé@wﬂa}ﬂ@}l W@S%p%agéwsqh@t diffgrent one
%@ﬁne 158t RACKSitrol 'nﬁb&%?ﬁ?ﬁﬁ"%ag 'Té%%r it h&?&&&g&yéieal layer and

nk~in the [ ogi cal Queue nmanagenment )
musdi acc8spcandion naidudesi(AS @ AR taorbarsatiatedat teame tohe with the

‘38{1@ 1&%19&[1%1(' é&n&gﬁ%tﬁﬁﬁe%{r %&a‘%q‘fﬁ ”B%&%gﬁﬂés FEPQ&' fdaﬁé@wnh the

Keeps Fack s in elies an
forerentciomentoin, pelirelity «f. ;glyslcalrlaml angd mabk e¢®ssmamrcﬂ hremlules (350,

SSEPTE S980 nal B B 1 SR PEBA: 35yt cahof
clenplocdlityrofiphesca] 356r aﬁBﬁlkdla&mges,s supporting a different physical wireless
connection between the wireless terminal and a base station physical attachment point

over which packet portions, e.g., frames, can be transmitted.

[0045] Togical link control module 1 310 includes data queues 319, a packet
segmentation module 313, packet segmentation data/state 314, a logical link registration
module 31 7, a transmit automatic repeat request module 315, transmit aqtomatic repeat
request data/state 316, logical link state/data 318, a packet reassembly module 340, a
receive automatic repeat request module 341, receive automatic repeat request data/state
342, a transmit scheduling module 344, transmit scheduling data 345, an encryption key
manager 348, and encryption keys 349,
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physi cal | ayer and nedi a access control nodul e 350,

can be associated with one of the logical link contro
wore@alozss4{ 310, 360) at a given tine. At differRel/US2006/048725

times, the sane physical |ayer and nedi a access

control nodul e can be associated with a different one

of the logical link control nodules (310, 360). One or

nore different physical |ayer and nedia access contro

nodul es (350, 380) can be associated at the sanme tine

with the same logical Iink control nodule. For

exanple, at sone tinmes, in accordance with the present
i nvE046dn, Datagjuened 3 1Yinokudp ayplirelity ¢ fgusnensiaring dita, ¢-2- packets

ST B TP B 51 i
inforihagias B alndrhie patiet ghduey 301 \xﬂhglscc&&ispbmg/setb thadnlegsiogiated with
el SRR | RLOw e B Gy aiodafe T2 pegeins
BfafBn B’Bblﬁt' th& &n@hﬁmtoﬂ%ﬁhﬂ daR\Ricudd 8 Qaaleahanagement

portions, ) , franes, can be transmtted

0
modile 3112 Icpﬁkok*bﬁfﬂlc@{ ofrrsakiste fronsiransmit packes qa%agité%ﬁ?
agjé)?o PSS g?g@t%b HGH &n afégass&@&{%@ﬁwnh a link layer link.

ntatlon tate , a logical l|ink
regi stration rmdule 311, a transmt automatic repeat

1
o 17y C P Hnord i@ Bt [5068Hd P Bhclcers, e
ﬁeﬁm@“‘@l‘dﬁmuhﬁd $0s onfragueity @ packed ipiportiansea ., frames,
i ehRbs Fasy 5o oy FE RIS LTS LEnbERERL JEMARLs have a
ﬁk&f‘ﬁﬁi‘n& s&Rh ﬁd@tﬁbﬂ’kﬁn@@ﬁﬁe&é&i\e mmdmypblmnaMeﬁmne size. In some
348, and encr. i on e 349,
BB eas ererageas NFUP AT O FoRRASLACE BrTiey Biffgrent packet

?mgmns RAE KEhdeOfcod@bFbnafal 8 IRORFhNIPadket mak ibBkarddgs@etimes are,
ink, to be transmitted. Data clueues 319 1 ncl udi ng
trnmmlﬁaﬁ PUﬁI Gifferany ﬁ%‘tﬁnﬁ%}@k‘@‘ﬁe aiﬁe“t%%msmfi“w| COR ctions to a

& phclldid) 11
CAHSEIAM) S R AL gl o
hembtriomienackef portians, 6% s, phibesamemackyt i he fapemitied over

ggﬁ qg&t%@% ongg'c% ongﬂc? Elet %@%@&E&tmﬁﬂﬂm ePz%i{gt segmentatlon

OWO romtransmt pac et
daaisese 314 mcdndels elammmdcsmw aqnees@anéung e pe«ske@ %gnem;eg)n module

5480 TRl kol otp o g s
S@B@ng)ffo ﬁd&kem@{ﬁh&noﬁ ogeratibnosmctias ataqiugiqetlﬁ/il& Wl_iml,i connection is
P b G I Fap e PRt o sthrmeRSitor RS o fompe. Trgpomi
0B Rz Repd ARsuest hbeulé BaﬁRSeﬂBamkaof wh&ﬂh ﬁax:hetmo&nlone e.g., frames,
gq%;t?gr%pfggbﬁé %Ie rcrigf] ered E)\I;]eer the a r[legk w %e}/easrulcggssgﬂfy c?eq%ered over
the airlink, which were unsuccessfully delivered over the airlink, and performs
automatic repeat of unsuccessful transmission in accordance with the retransmission
rules and procedures. Transmit automatic repeat request module 315 selects which one
of a plurality of simultaneous communications wireless connections to use for
retransmission of a packet portion, e.g., freme, in response to a negative
acknowledgment signal, when a plurality of Simultaneous connections are available. In
some such embodiments under such conditions, the transmit automatic repeat request

_module 315 selects a different simultaneous connection, from the one used to initially

transmit the packet portion, e.g., frame, which resulted in the negative
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enbodi nents, the frames are Medi um Access Contr ol

(MAC) franmes. Different packet portions, e.g., franes,
waeorressendi ng to the sane packet may be, and BOTEB10@648725

are, transmtted over different sinultaneous wreless

comuni cations connections to a wireless termnal.

Packet segnment nodule 3.13, for at |east sone packets,

all ocates at |east sone packet portions, e.g., franes,

of the same packet to be transmitted over different

| t

R S O bl Rk lgFeblt requcst module

$tedatervunesewhents mgranmqfo apreltet perfivan t:at,ufrmmemdd lthee Rt

%g% r%lgatlgg lnyu(gdedrqgég?a 59%5 lo(Fé’e ﬁg?l hg ot on}}lgg@}&’q‘lm“ltmeous

cegeeivms] d:urrermlgmsmdlata& withathe h:igusil hhle cbdtedﬂltth)&zhleg 310, to be used
he i ni

|chc nnect.ion is_to be used f al .
BE o oo M Rt PRI o Byt aufcpagiis repeat request
Ja[t@’@ﬁf@ 3 1 Pt RIABE H4ta 00 8fike é&%ﬁ&idlﬂ@ﬂﬂﬂrﬁns%ﬂiﬁath%ﬁc repeat request
tracks of which packet, poti ons,

modulsstled Tegnspat gupmatie é‘?i’e@‘i/@ﬂ“?ﬂ‘i éata{ Sltqtﬁ ﬁk6 H%ﬁ'il@ﬁﬁ stmsa%
RUGESRRh thdi¥atflf) Wlﬁ%ﬁ%e Q¥ &lulfife sﬁhﬁlltdnrégus m&%&lc‘ﬁ%rv?as used to

unsuccessful Iy delivered over the airlink,

yEppuRie feamoiosn Wirclespteamired. unsuccessf ul transm ssion

in accordance with the retransm ssion rules and
procedures. Transmt automatic repeat request nodul e

315 [8e48] Ct iogh:iablinlo negisifatian thduﬁ 3 13 paforgismugisaatmisperations

co n| 3 nne ns.t,0 .u for,
PR e BiicBh il T OB bp Rt LB 375 e tpgica ik
ngspidasifidation infog@biice acknovvl edgnent signal, when a

plurality of sinmultaneous connections are avai | abl e.
In some such enbodi nents under such conditions, the

trameedd] awess®mt attoheRatpdL a@sit momgs B8 ﬁéé)s&fﬁc% bSwhich
a different sinultaneous connection, fromthe one used

PRFKEHPQtions) §/2¢ SRS v eierucyasiuly rersivadayer thegirlink fzora 2 base
ml&haﬂcﬁgéﬂe}aﬁgs lllé'étaﬁbg aNERRNLYSAGH Q%ﬂgﬁé qgle{ﬁ?s%:cesgﬂllﬁfqg@overed

enbodi nent s, ransmt autonati eat request
pasrat rorgons, @a cramae sRegedve aubometic rensati mq@spéaik/etate 342 includes

B85 400y 1T 1 AR U MBSy ERRRIhL D o) 5.
Bichndingiienes oCdrwralink uses datawsscsn‘ttttq/wahmhtt@@d\hetdmglng to the

{ ;Elg c$r9<%g8$c!*11n|% rt(? ¥o§ncarf tlm?clcoﬂgdll'lmod&le :i]3ch) tP%cf?ec reassem{ﬁ?/ module 340

pac retransm
progesos meaactemmﬁ pm:kee;pmabnsr equeBtmebadfarssit ddm cGﬂ:ﬁmmcated via

i,ncl ude state correspandin transmt
NI R R Badt sie et Rhticr BORE e brBrtist . frames, to
ahthmmkasr &psahe éﬁiﬂ:béﬁlﬁerﬁﬂfoﬁl/aﬁle&it%oﬁlb&e*a@ﬁﬂmlﬂe@ packets, are-
%s}s%g&glpg%lgétqg% hgg]&?zgq?so%\%g%ﬁ\géﬁwqgaeteg viaa pluraq ity of different
. connections. At least some of the reassembled packets and/or data represented by the

reassembled packet is communicated to a user output device 334.

[0050] Encryption key manager 348 manages encryption keys used for
encryption/decryption of packet portions, e.g., frames, communicated via the one or
more wireless c.onncctions, €.g., deciding which key to use at what time for each
connection. Encryption keys 349 include keys used for encrypting uplink and/or
downlink traffic channel segments.
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retransmt a frame to a wireless termnal. [0048]
Logical link registration nodule 317 perforns

WO e@78T38&t | on operations pertaining to the | ogPCHUSI0061048725
| ayer. Logical link state/data 318 includes | ogical
link |ayer identification information. [0049] Receive
automati c repeat request nodul e 341 keeps tracks of
whi ch packet potions, e.g., frames, were successfully
recei ved over the airlink fromabase station and

g9engHes S Htt’ &h@&hﬂ%\’ﬁxgﬁag@% s%&ﬂ?&s%a&?ert portlons, e.g., frames

unsucce sfu recovere et portions,
cﬁﬁlssneéata/ﬁ@bem@ma uo onraplmk treif@athamed Lsegmenta:toafesrocatdmg to one of

[.u ta an tat rre receive
?tsgfc’ a]ca%%é Fep 8qgse31{rre ¢ I’f‘?‘”d%r{g l%f RUFraORging to
Ibgi;ﬂ:ﬁﬁrlﬂoéoxdﬂymhdmﬂe useo. n“adk ranﬁsmedtgtrgotiam Bfltﬁ B d@eelfhkrﬁich
an el ongi to t nk c ondj ng to | Qgica
oD e Bl agano Pl REF Sning Dk P i iteaure
BAdniies §8&RFyin %%t@hﬁﬁ QbtRchtPack eindPRdd lhtﬁﬂﬁt trﬁﬁ@ channel segments
frames of user conmuni cated via downlink traffic

BreSAeTingdgRImgsiructus By Ba MRy & hesepdaticar physicel #tpchment point.
e.g., frames, to obtain packets. In sone enbodi nents

for at | east sone re-assenbl ed packets, a re assenbl ed
pacH8e53]ls Fhysapldeyerand dedin AvpessdomtnohMeatvée! 36 can correspond

t?)l uéo%!n%&t}'on%?twggxft e ‘;\9@8&@&%& aﬁ%ita &a%gattf?)g'%yg{:%l

reasse and/ or a represen
ateebsenbpadt, mag?km:h basecmmmmh,}atoaﬁattamhmmspcsmmmmspondmg toa

RSPk o R B RRR o R i e

aaikediapetdss @0ftrolemgdule fl B0EH st diRlef, dorbeshbfds to a first

P%gg‘ﬁ% u{ﬁmgrggcgtwn\;a?flé;gﬁ%lcﬁgt%tggg%%glg 1@61;{%@&@%?}'6 %I?.(r)] %vhvl\gh 1shselectable

fonahy B 4 QBwKBYISupHSk ione busle ﬂﬁ%ySAﬂJcﬁﬁgreB@ﬁm%Q %yﬁédl m%rer and

uplink and/or downlink traffic channel segnents.]|
meaiRatPesssertalirPAyedothl is agwsiatedwith piffprapiaditys: cal attachment

Paht inQHé syfed: n AR ﬁlp‘l’g.rgléﬁﬁ{odﬂ'ﬁ&ﬁ/ g&e r]%ér%ﬂd nrlétit@?ccess

uplitnk traffic channel nment corr ing to one o
eanérop mosiudal 380t ehinsites tyet when dinortesidngs sas ydickise @onnecnon

5p . 4 PSRRI 4 SOER R Bl g

latier Physicab Byonats] medipragesssicontsaleadile i @Sﬁnmltl@es?nddla access
&q‘%oll E{akelfgﬁg 3?5 rgn%gdg'rg Bgﬁtd% cg%é ﬁg mitt 'Jfl 1# &ent Iﬁlgn urlﬁplexmg

: megtrbrﬁtﬁ amd arasotemﬁrdhamyelt; dmnngtllslhkmgtrm@ﬂd‘.)ﬁili;lgc used by
a base station physical attachnent point.

[0053] Media access control state/data 352 includes information pertaining to
the state of and state transitions of the wireless terminals, e.g., On, Hold, sleep, access,
and information pertaining to access operations of the wireless terminal with respect to

.the physical attachment point and connection curre.ntly associated with module 1 350.
Encoders 354 include coherent and non-coherent encoders used to encode
data/information to be communicated over air link segments. For example a block
LDPC encoding operation is performed by encoder 354 on a set of information bits or
grouping of one or more MAC frames corresponding to an uplink traffic channel
segment to obtain a set of coded bits which are mapped to modulation symbols.
Decoders 355 include coherent and non-coherent decoders used to decode

data/information received via downlink signals over air link segments corresponding to
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[ 0052] Physical |ayer and Media Access Control Mdul e

1 350 can correspond to a connection between the
woweelogsss4 t ermi nal 300 and a base station physPCHEIUS2006/048725

attachnent point, e.g., each base station physica

attachnment point corresponding to a base station,

sector, and downlink/uplink tone block pair. For

exanpl e, physical l[ayer and nedia access contro

nodul e 1 350, in sonme enbodi nents, corresponds to a

Joinﬁéét RDHR sgéﬂi%@t §5fo%ﬁmxrc %&ﬁ@(&p&mﬂm@ 'p%%hﬁ@&by decoder

|nter ace no which Is selectable to'tune to
2o 4 sdt/of pbdaﬂanfczm@tlbh@dk cpagspondingde fidewahnk trafie channel

T

@hade MAC ﬁﬁn&eysﬂ ey ditn. Teeodore BﬁS alsy detrboitiereh¢ther or not a

hysl al |.ayer nedi a access nt.r o
S B DN R SoaTaTn o TSR e et A e g dntormation
ﬁaen:aﬁcé‘ bPhe sBREY SIRO HESdiry StRativy. B Snfoomated isased by the
is associated.with at nopst_one | ogical k |aye
@h%’P‘é attomayie FeRgAbreABet snosiiekthe dgisd “ﬁﬁ’&‘eﬁ © gorggsgonding to
dgg%ﬂg%?og‘e? HfhsARCABRNEI M 1e§in@trﬁé<ﬂﬂé 35 8p&fodNCABSSiag of

rs 355, a transmt channel s nultlpIeX|n
iogitel ’epli?%chaands o sagmmanjanshinaivdpsinerleRemting Rl ;aknt@ne hopping.
ﬁoc W& ch?é%gel @Lx%%@dtﬁg 5%86&% rﬁép;ﬁﬁ?t)ﬂéé@ﬁ/@d 3RAals
(des T AT Of et T on pertarnin
&baVe&ed fransphyistnab tapks the logiceé chamet struvhura gingedoyynlinkyione

Ko RigERueR ST S A BRSO RRRRAGOLTD 1

respect to the physical attachnment point and

connection curr tIy as dul e

Enc sy 358 AE o BN drehie S A0 B BeHLpaser SEmentation
BIvAARES6S, ?&ﬁt@t $QnRREARR dha/sthieHoal ARigican1ihR r&@stratlon module 367,
conmuni cated over air |ink segnents For exa

p BRRNI BPOMAHE SER G T PEHIRPGHE P65, ganﬁ@wm%” Ce’ffr‘é’s%téFq“est

3&@5%@%@ ¢bgildl 1! s@z{t%ﬁia%Sbb P§cl&'i réE QU P hSful OFD, @lreceive

nor e s corresponding to an uplink traffic

gitamatic rqe:gm@queat mczsblﬂ%\m ae@e‘te %ﬁoré@tefemsattrﬁqwt éﬁa/ state.372, a
0 e

B B e R e D3 i ey

dmhaﬁer@ﬁ@rmatemmmmd{eyedml a dovvnl i nk signals over

air link segnents correspondi ng toconnection. For

exanpl e, a bl ock LDPC decodi ng operation is perforned _

by d@essier Phpdicainager. setmedia eowes contfod mmmiuleoN IF0tigcludes media

| i, nk |
L
ikflapleRineeRodilé 388, @pt azendii ¢ channelsale-muitipl M Moduies 89.

of user data. Decoders 355 al so determ ne whet her or
not a

[0056] Elements of module 360 similarly named to elements of module 310

perform the same function and/or include the same type of information as described
with respect to module 310; however, the element of module 360 are with-respect to a
different link layer link. Elements of module 380 similarly named to elements of
module 350 perform the same function and/or include the same type of information as
described with respect to module 350; however, the element of module 380 are at any
given time with respect to a different wireless connection and different physical base

station physical attachment point.
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downlink traffic channel segment was successfully

decoded and generate information indicative of the
waet@u0ssssf t he decodi ng operation. Such infor nBCT/OR2006048725

used by the received automatic repeat request nodul e

of the logical |ink nodule corresponding to the

connection. Transmt channels nultipl exi ng nodul e 358 .

perfornms mappi ng of |ogical uplink channels to

segnents and includes inplenenting uplink tone

hoppi Recgi S; FRlexi-ng. :

ot f Rt Ao ADE ) Pl K o B b5 gachment

poiptsi ddle beaprasdetectar 3dlgdetedts btrwoneignels; egt, arbeactsi signal béing a

i ik [ information.and downlink channel

(el High B o BRPIAG: SERh PR 35 B b i Picentrated on

arsilpleer e ®GOndsn tHelbasorasipralk béing ged T @invey a ¥oll idegitifier, e.g., a

%63 ﬁacke segneq%@tio data/state 364, a | ogical )

TPk VT By PG/ PP Peomdgniierss pectar s Adgtifien kel different physical

BB &ailtioh @8HEEhertd BHings, 36Runini RS HitferdH LR eGP eat

request datal/state 366, | ogical link state/data 368, a

packet reassenbly nodule 370, a receive autonmatic

rep eqdesih v ﬁﬂpg e

rquggstg]dat al s? gggl%gg%?;ﬂg dt{l Ir%g%sz tn@%té eduqn?lﬁ gt?c;r?rlt)%%ﬂmeSt rmessage

w7, transpmtied to 3 ehgad Dhéagjatitat rrqBRBing datencbaspistationlestpblish a

. i 79. [ 0055]. Physi,cal .
T T R M N Y —
reguest nmssasd dedifiasahe bisatsedtidatsactdBAtachrend poist BB¥hich the wireless

ecoders 385, .a transnmt channel.s nmultipl exi ng npdul e.
SERE s o80R e 43 RS bt st lbcimidia BT ome times, the
Gffecti@DRGhedt ntuFeateSnOfudePAst O FIOR 18yeFi dthitir@PERELshOnding to
el.ement s of.nod%le 310, performthe sane function

SHEHS CaREPHRIS QliiRe WHREST PRI & &if B REIRFYAingeone logical link layer
meﬁﬁﬁérheshtmmg 4 RERACHnk PayePHith SviddR ind \WOMEuE t_erd?iﬂsl has an

el ement of nodule 360 are with respect to a different
PHIpRG GpBeCiom KComestiam rasugst maesiile 8928190 prarekws rgeeived
OaRREidPrefl &R the same

funct ilon egnd/ o%gp?ﬁg{ﬁg%q%i&ég%pﬁ/%gs%gf i nformati on

as described with respect to nodul e 350; however, the

el e of 2 . iven.tinme wth

e dation, PRty o Mited hinR B B ol moctute 303
chdrdipaten thepdvgsiigadn bbseh phasicallaypdranid caddishdcasshemindol module

N T R AT MR LR B —

chepsiog enclB@irelist aainind) eammittion gs@kBitedewih a basd@ag®Nsector

ORI o) 5 b b P e et B

response to determining that a received logical link layer identifier corresponds to a

logical link layer to which the wireless terminal already has a connection, information
associating the physical aﬁachment point to which the wireless terminal may connect
-with the logical link layer to which the wireless terminal already has a connection.
Physical layer to logical link layer correspondence state 394 includes state information
* used, updated and maintained by manager module 393. Processed received connection
request response messages are also evaluated to update state 394. Physical layer to
logical link layer correspondence state 394, at some times, includes stored information
associating a base station physical attachment point to which the wireless terminal may
connect with a logical link layer to which the wireless terminal already has an existing

associated connection corresponding to a different base station attachment point.

19



a single or few tones, the beacon signals being used
to convey a cell identifier, e.g., a slope value

W@ ors8s4 sect or identifier or sector type i dePCT/UBm06/048725
Local ly different physical base station attachnents
poi nts, comunicate different beacon signals. [0058]
Connecti on request nodul e 392 generates a connection
request message to be transmtted to a target base
station requesting that the base station establish a
Wi rel ess connection with the wireless termnal. In
sone_enbodi nents, the connection request nessage
i dent806Pks Breadqssksignal sletestion swidute 308 daténtemid procedses broadcast

' ' j j eeking,to establish a
S G R EE R P SR BlaS R RR s
enshwding lagical Egk dmyter ifomngtbori. n& hdetsssaeriisal, Bf sonhd¥mbodiments,

identifier(s),corre ndi ng to. exi sting
LA GRS P L Bt apint g it pagess corresponds
kothleudimedogios linkGiohtrol lalyBKad HA% phAGEH! afth@ment point it is already
identifying . a |ogical link |ayer wth which the °
W%C@itotbg(,lmqqg}g RSomerpragdeat ¢hgnpeliin de fishphysical connection
GORGIESio RIds PREIIES TP NG fidR% fiSG gﬂ&?ﬁﬁ%%éhrﬁgﬁteﬂo\frﬁg supporting
connection request response nessages from base
theapmsnsLC o501 thpiepesss abde.ayer to | ogical |ink |ayer
associ ati on manager nodul e 393 coordi nates the
associ ation of each physical |ayer and nedia access
cont 10861 ]np ddnled¢teBainadaninodwie 3P odeterafindsdf b eadeivddlsgical link

o 8 VG5 S5 2 TER i s

GRS,

bmcgrﬁi?lp@)mﬁn'g emxmctiplvigy For a:tan&%lé,létﬁb g%giveﬂ ObgitaltihkAayer identifier
ical l.in ayer. nager nodul e tores, in

P b Tser i hrsH g St TRPPRE S BHPBYS Bheesges node, and
theyreceivetbiogichl ik RYEr @epOAGISdbRiffes! aqegi%all linKk trdsp¥&ding to a

to which the. mnfelesg,ternlnal al rea has a

RRyscal ePrpeCtipn peinkia Whirhdhs yarelass mgyyeonEagt.

attachnment point to which the wireless term nal may

connect with the logical link layer to which the
wirel ess termnal already has a connection. Physical

|2y 0088) | 298N if 4 Blowl AR LOBOE LA IRANGENF FBLA'F Fohtinga

i ncludes state information
yielesatenminabie apsnsierewplivdieal 3@ 3chrRers peis echileethile donnected to

JetolglelToy & nessages._ar | so . .
eval u a%lg:g& oﬁ%lp a%léﬁlgﬁtgé)geig%gw. 2BRY ?P%ea‘fjﬁﬁ‘ %Fel?ref%lt invention. The
Pogidaly thethid btastein step A62 pehcte ticewirtleteteRfthal Alal®@dFR connected to

S BSmol qﬂ%gfor tign associ ating a base
one oL o% e gﬁ?%%ﬁ%%a% WIS B%em%qndnrmee%%rpﬁgtart step 402 to step
404 et 408, thenairelemyteanimabiceivies Hoanli g st@lald 64 a plurality of

ayer: 1o “ﬂ{cp t.he %kreless term nal al ready has_an

>?%§1Sctall a gac ent points. In some embodiments, the received downlink signals
include pilot signals and/or beacon signals. Operation proceeds from step 404 to step
406. In step 406, the wireless terminal, for each of the physical attachment points,
determines the power of a signal received from the physical attachment point. -
Operation proceeds from step 406 to step 408. In step 408, the wireless terminal selects
one or more preferred physical attachment points based on measured si gnal energy.
Then, in step 410, the wireless terminal checks as to whether the wireless terminal is
already connected to each of the selected preferred physical attachment points, and
proceeds based on the result. If the wireless terminal is already connected to each of the

sglected preferred physical attachment points, then operation proceeds from step 410 to
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associ ated connection corresponding to a different

base station attachnent point.[0060] Broadcast signal
waeleaeorisen nodul e 398 detects and processes brPemTamne6/048725

signals transmtted on a recurring basis from access

nodes, said broadcast signals including |ogical |ink

| ayer information. A wireless termnal, in sone

enbodi ments, | earns whether some second physi cal

attachnment point it may try to access corresponds to

kiep 403! rfd

p%}?& cglal hgl%tggg %Jr%a ?ﬁs@ Igem nt lF?Aef‘}segéiﬁ?vgggk%lc%'nﬁféqrgaa(fho‘)faplurahty

thysngaé Bitaghoaent poings. bI‘IO‘EIdEGISIf tbd’ﬁmmktlss teimida if ndt Sbnnected to

P%%ﬁét)ﬁ?% é?lgagg %%‘%fg J\%‘%&ma 4 ac Eﬁ?[%lﬁ%f lgio[p? %ron proceeds from

siepgdPtto sgptdi@. sanme LLC | ayer in the access node.
[0061] Link determ nation nodule 399 determines if a

received logical link layer identifier corresponds to
a l o@ﬂﬁﬁ] IThigtepl A12¢ thet Wird)BdsaBrrbinsl d!térﬁhﬁ@as‘gﬁﬁfcm ichment point
exa

a(#r e? has a correspondi rag connecti on

f9raibga) Q%@SP%‘&I%&FO yelesked nrplerred pbsical aé'iaclmayntnmmt(s) for which
e s A

a_target " ace eggt%ﬁ%ggil la)giﬁtal E?ﬂlg&? %%%%\?%g&fﬁe%“%%h? Slﬁ‘% attachment
Paijpés fOF ydvieh @ Penmection Hpgsi et exsist logjng alcalhdldkte attachment point.
@f:"efa@i%ﬁ 9dRgs EBnfst X?i &aﬁt&%’f}’-{‘ea ion point to which

the wr esstermn may cannect. [0062] Figure 4 is
a fl ovvchart 400 of an exenplary method of operating a

VVI r '0§§ t& access .a nevY- h si cal attachnent
rﬁt V\ﬂl I e 31 e&%‘ﬁﬁ%ﬁ%&“‘%‘&ﬁ 8 7 CABICELPMIFSNEH message
adldra&shdmmh cﬁm:hﬂﬁts physﬁcﬁ&ﬁ@ﬂdﬁéiﬁ oMt bBin MR RIF88ERkical links already .
e]nlil ilg e met hod starts in step 2,
s Bhed Brgisice BEE TR Ahichet Bow FubF b e sbless tepminal is
CbrtheOfed B @ rddfay s rﬁ@dsagﬂ:t fhesBRnt. gP %' m 6f 109%215 ﬁhk QQntrod Aayer

fd{? C%e::ds framstart step 402 to st
Biitiers of degical dinks that a*f‘f'ead@ad)é gstaldmﬂpdn R)@emtlgnmlr@cebdzofmm step
aptonta 1o, Bf stbphy fé, GRd
enbodi %snt S, tshéeg]r ecel ng-gﬁ ﬁ{?l {s}ﬁr}lﬁg Sﬁ%ﬁ%?ﬁ‘%otmn response
Piepssee.s OpREition prenesds Femotep %i @walcsnnf{qmegamdcm 418 to step 420.
proceeds fromstep 404 to step 406. In step 406, the
wireless termnal, for each of the physical attachnent
poi 1P@eSldedrstap 38, th aviprbese terofinal chegisals 1o edeiheed chigittion

J ation praceeds from
e BB AE mBLsh B TR R hong B g SRp RS ¥t MéRsage sent
mesten i bfsfete&ctlmeoh@ axpingdy g ph eifrii fnetdclpRis steAtd when the

ints ba nmeasur e i gnal . ener
IR B R TSN MBS PN ST B 16 i o
mﬁwﬁteethattdweonmcﬁér&ﬁﬁpér&éI‘ilihd%é?dgelﬁas%éﬁﬁé@bﬁ@%%@&rteﬁpned

q of the | ect ed %eferred physi cal attachnent
pp era {ogl prgﬁ%’ads rom step 420 via connecting node B 442 to step 404, where the

wireless terminal receives downlink signals from each of a plurality of physical

attachment points. If the monitoring of step 416, indicated that a connection response

message was received before the timer expired, operation proceeds from step 420 to
step 422.

[0066] In step 422, the wireless terminal checks as to whether or not the
received connection response includes a flag indicating that logical link state is already
present in the target access node corresponding to the candidate attachment point, and

proceeds based on the result. If it is determined that the received connection request
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proceeds based on the result. If the wireless term na

is already connected to each of the selected preferred
wW@baogiozmb4 at t achnment points, then operati on prPCEHESR06/048725
fromstep 410 tostep 404, where the wireless term na

recei ves downlink signals fromeach of a plurality of
physi cal attachnent points. However, if the wireless

term nal is not connected to each of the selected
preferred physical attachnment points, then operation

r@gponsadtes noofciidem AddiniRash@hat lodicdl 983k ik tin th
412, the w rel ess term nal d%termm%nes physﬁcaa&}}?rgsen in the

tagg¢tACRFRs MOdp GPIESRoRdng o iths aaylidagy stiashmieat prjnt then operation
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whi ch a ConneCtlon oes not al read
respest regnomse deesinelude edthgpngisating that logithhwate ipaireddy ﬁrment in the

of i a, candi dat

s HRADECIERE T MY coblchle s SEL e sherion
peicepdsAftdm iteﬁf)&q tolstes42p 414, the wirel ess term nal

sends a connection request nessage addressed to a

candi dat e physi cal attachnent point using one of the

| ogjoesf] | i mls&pacizmé Wwirels tahlihg REBECKsHs QY ShetheP By S6tGAL

g%ﬁ%%hnent t to which said"wireless termnal is

& fqgoal ayes ddeuitfieninsbs gennoriondpangst @Sl@onse isequaltoa

1ddicd liak 149 '1@e'ﬂt1fiek RKwWRRRALHRAl wira¥E te qﬁﬂhh%s' ifi (ﬁmgt tion mdlcatmg it

Ioglcal i nks that are already esta

hag deeugstion and praspedsibpsedon thepgeals . Ifthe etesly lmaatest tlhet the
A &€ il MR e r TREH RS glstfhgr 8%1&?%H?%1J€gpre S 51RO 453& equal a

nmessage. eratlon procee
logdah élckllatbg:r mdahgifier 418 lctgnca‘t hap 1320 to {nthﬂﬁ&}m frireddse perdhafhl has

| whet
S S Bk PR Pyt e
wiredyse fsmina téinenstes oatdt @hys'leﬁldﬁﬁhedﬁbﬁ@@ﬁplﬁﬁﬁhg tHé logical link

oGt Dadie 1S I Cedidainivehial atRaent beio Ciise ded ibbdagerformed

bedausd BRrdlibh diBGeSaItly behiech@ 0B 1OHL'D Un@drs@h&Rg 318 logical link
i.ndicate that a ConneCtlon response nessage

did not
%%SSP%‘BEF\F@W%%@&# Rennertigns corrsspenfling frethgtyitghess terminal and
tHRNPEE eSS eFh A §ﬁ§&r§319dlﬂ % gh& Q%§§E6J&1£qgﬁrﬁaéé‘?mtd9catmg that an
step 404, where the wirel'ess termnal receives
ageRATIPRROS RfaRits, Moedhe Witstess tqpinad bt infoimattepsndiesting that
a@%s@&aﬂgﬁ‘%xﬂ%' W Seratidn pldEedd® Bldn? Et!eggmg to §1Fe 91361%owever if the

I ndi cated that a connectlon response messa
chesk@if geg ‘@é‘fl@fl?@ateh éhat ithregandidater legxcabbek hiyleomiepm fwee dise

cér{n%gq f;aﬂtuggt%eé a|n§é ﬁ@esﬂi%% e%&at(i) Qq%lc%lﬂll’ﬁ(t lg.?ernlé?nt{faeé of a logical

W re ecks
link layer to which the wireless terminal has information indicating it has a connection

operation proceeds to step 430.

[0068] In step 430, the wireless terminal initializes information in memory for
the new logical link corresponding to the candidate physical attachment point.
Operation proceeds from step 430 to step 434. In step 434, the wireless terminal
establishes a physical connection with the candidate physical attachment point.

Operation proceeds -from step 434 to stop step 436.

[0069] Returning to step 426, in step 426 the wireless terminal checks as to

whether or not the candidate logical link layer identifier in the connection request
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recei ved connection response includes a flag
indicating that logical link state is already present
WO poozioesssar get access node correspondi ng to t hBCT/US2006/048725

candi date attachnent point, and proceeds based on the
result. If it is determned that the received

connecti on requestresponse does not include a flag
indicating that logical state is already present in

the target access node corresponding to the candi date

Nt . n rati roceeds fromstep .
TR Pl B b BTG TR LGS ERI oot 8 B fopaipal has
ginibrraaii@mmd'ro?tinglistthas esc}onnaeioda_ﬁa pircrtxeledltgbasadfohaﬂe result. If the check
I.ndl cat}ng.that . .l.ogli.cal. state |15 alrea present . in
Rt atng SRR e ity nactuier o ieopariticageancst
aédpaadtdRt eR@AlR logicHEMNIOROEAHERTTI & '070 88 all 11 2§4:8B which the
422 to step 426. [0067] In step 424 the wireless
tEFFSH Srmipal ies imfermelicihiadisehing it has e copRecsigndipgetion proceeds to
lsR@148a] whéfknt Qe @&'Hﬁ]:lafl lsffres iﬂf&rﬁﬁtigﬂ %QQ%HUQ% the candidate
request response is equal to a l'ogical I'tnk Tayer
iphigvieal fattaghment\ploingHo $he loginkl ilethet ¢arasponds toake logical link layer

I; t L.ndi cat | i S connegct and ..
T e Y
Ratinditresthadihd abedidatgilegitalllinkldayey@entifite i itfel @®hnédlion request

t he conpection r est .response,does equal .a .l ogical .
FRERETEET P EAT Aok oy Fdeitier ke fogj i 1D 1oy & which the
twigel o tehiaal Hae ifoRahtiditindicaling fadak aRohAdtitioatopBitioh proceeds to
has4%§co nection operatLonaEroceeds to step 458, wher

] R 1 e
158 448 r BPeiedng Birelass fermenatihaiaccety e opjdite ahysical attachment

RANARI tREH B stEp APPRiAG th 8cdeQIAGR cdrfe¥fonding to the candidate
correspondi ng to the candi date phéSlcal att achment

pHpshmenspaint of gtafesinpeisigiensar scdtPsare bhimgper®rmed because
j ' t i f
R e e e Bl BRI Ao BRaflhnkc ana
@syoaitad @ueent physesd ontirastjonocartesponding és thetveiretiessakbrnainal and the -
' ] ! s understandi ng;. the access. nod
RaftsEL R LA Rlng; B UFHa AR DRk TSR el et on
rstocakips tees entibts ewhilethel wiedl esgetneihal alinfodmation indicating that an

information indicati that an associ ation exists. .
BePiaron 405 helalit PRSTRHC Bpodrsds Famusten A0 tia ppgssing node B
1482 td1step HB¢ kwhdre shepirdR4s teadizatesivieh abwhlifk si@anglis 3aIn€ each of a
logical link l.ayer identifier in the connection
ngﬂggffpb¥ﬁ8ﬂ§ém8@@§mﬁﬁwﬁéquaI a'logical link Iayer
identifier of a logical link layer to which the

wreless termnal has information indicating it has a

conndl?¥bn F3garea iserflprdeeedd afgnsexeprlesy mqowbe] operting a base
$126Bn 43EbrvicB @oMhd Eibh 5(5?116@(8 B bvitelist 'téﬁdiﬁﬁ? in accordance with the
information in nmenory for the new | ogical Tink

PEISFRIdpYdiong Qreratien samyinddarestpiny 9?2 endl prrceedshinstap 504. In step

BBk Yhe wireless terminal monitors for incoming connection request messages. In step
504, the base station checks as to whether or not a connection request is received frorh a
wireless terminal. If a received connection request is not received from a wireless
terminal, then operation proceeds to step 504, where the wireless terminal continues
monitoring for incoming connection request messages. If a connection request is
received from a wireless terminal operation proceeds from step 506 to step 508, for each

received connection request message.
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OQperation proceeds fromstep 430 to step 434. In step

434, the wireless termnal establishes a physica
w@oietisson wi th the candi date physical attachP€nUsS2006/048725

poi nt. Operation proceeds fromstep 434 to stop step

436. [0069] Returning to step 426, in step 426 the

W reless termnal checks as to whether or not the

candi date logical link |ayer identifier in the

connection requestresponse is equal to a logical link

| ay oot Hentd &k@%o& A *ata%%h@hws &k ?r?%h&ﬁx%%f‘l%t théEonnection
i nf ormat’i on 1 ndi cati ng as a connection and

Pqocs mtéuctrasxelwt oﬁldgn@l ﬂlekda)ter ideptifiprs of hegikalilindis o\ﬁn@sthe wireless
{GE%}I‘@E) E?] ea X eF gllshe a}l %cr?gcgs l|) gé@ Bré g}geaﬁ%gﬁlt PF {he cﬂf:ck If the
base lstdtﬁylefetdrﬁﬁms ithdtehe (‘xﬁmﬂ:chmgteqaést ldbekinkhde ltsm omgodml link

he w reless ern1 i nf or.mat i on i.ndi cat
b WetBhta of I Bokar iy B St (Bl 5a0 Alsotingablshed,
{Héﬁ opkfaBibf pPodeBUI TR st&f KSR didyf ﬂmfheﬁ\ﬂls@%@@&h@h iphgkeeds from
t he candi date physical attachnent point to the | ogica
stepROP haster 829-esponds to the logical |ink |ayer
identifier. Operation proceeds fromstep 432 to step
434. However, if the check of step 426 indicates that
t he [087i ddn stepSd0ctie Hasntatiery elreckgiamtoi whether gy nofghe logical link

e L

tdimini]l venessts coandtt imdnehaSthe dgicardink dayer rrthnuﬁbrsng tlhet list. Ifin step

o1 G PEReTtopaPiaP ST b IS LE bf hEPeskia g e physical

pychinGek paint RCRARAthOGlifless Gnshiddl @Antsito S:bﬁ@eoﬁ 4one of the logical
ifies th access..node corresponding to th
Bak demidenateson HeenlistoteR CogRLiaR RIS dB TSPt 2h gifrerwise operation
§h§£e£g§5&@$2@4o are belng performed because there is
a di screpancy between an access node's under st andi ng

of a logical |ink and associ ated current physi ca

con ”ﬁ@?bf NSnG rsqup ddaEQ sthfor E@rg kfaﬁ& ﬂ&@bd%ed on the

the wreless t rn1n under st e access node

h@gltuqf ftlor sheck o B statd |1s:a-tes¢rg f@mlogml hsls weﬁhaardowwabé%termmal ina
e

@pnrcmondmgpo doggysidat attachtrept mct m \ahleb trevirelegs teod@maBwants to
agnneic éet:negperfgt on Irogerﬁ%é;c m s Vgelr) ‘%'ﬁl?% :?t% 5?{1/;”()#16:%@;5‘/62 Jl)p\éeg?tion
pidcaeduBom spp FliSto HGOFIY. Figure 5 is a flowhart 500
of an exenplary nethod of operating a base station to
service connection requests fromw reless termnals in
ac c omnanp e Inistdp 31agipriese slatibn vRds informaxien aisiooiatmg the new
arts in start step. 502 and oceeds t.o0.st
@i}ca connection to the \Eflreless termln%li w?t the existing l%gl hnk and then in
step 516 the base station sends a connect request response to the wireless terminal
including a flag that indicates logical link state was already present present. In some
embodiments, the base station includes the logical link layer identifier corresponding to
the new physical connection in the connection request response message. Operation

proceeds from step 516 to step 504.

[0075] Returning to step 520, in step 520, the base station performs a check and
proceeds based on the result of the check. If there is state present for a logical link with

said wireless terminal in a logical link layer module corresponding to a logical link layer
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504, the wireless termnal nonitors for incom ng

connection request nessages. In step 504, the base
wgeravionssschecks as to whether or not a connectPOIUS2006/048725

request is received froma wireless termnal. If a

recei ved connection request is not received froma

wireless termnal, then operation proceeds to step

504, where the wireless ternmi nal continues nonitoring

for inconm ng connection request messages. |f a

3 | . )

SAURAEL R0, DEINES] T RIF Sl BT B8] SRS mgacion

fpmceeés:fronmlep S2ptocenE23.i on request nmessage.[0071] In

step 508 the base station checks as to whether or not

t he connection request includes a list of logical Iink

| ay e[oor7@pnt ifbberatio brdcesdCdl stdp SUeS thiné &ha ﬁll’bﬁﬂ&éﬂéﬁh&ﬁ% between

term nal has _ al ready established and proceeds based

threwirgless ter@rnad Ared ﬁwé@ﬁe station feragasls 1o egeblighed logical link layer
QLR aﬁﬁlﬂ% td iR v%?éi@ses%hﬂﬂaf ef%l%% gféefn 'Wﬁél\%g’seteﬁmnal may
11 st of ical lirnk layer 1dentifiers ogi cal

Ihizwk sre\mrusly dieeped eremgmatedranomatctivaswhilch eead yreviously associated
R R R
tconsd¢atiopn ZRA thl[s(mﬁa]somn SB%ﬂ@SIaﬁt]lﬁfortdaﬁoﬂD asecmt@dtwmhn the WT and the

SRS B Sle oot A6 S Ll S Bhomoves

pefofhation Wdsociatih$ SaiMgtAImktveitibdia ikt Serfrindl @A @AY associated
i cal 1jnk | ayer |dent|f ers.in the

is one of the |0gj
phygical i gonpectiong i Ba%, 41108 SRLER TPHER . JMPERYFHRS Ol from step
tshe the@peab | i nk | ayer corresponding to the physica
attachnment point to which the wireless term nal wants
to connect is one of the logical link |ayer
i den rs
ot op 7P Clfen 2 Il e {15 BREHDED AToRERERCH Iy ory for new
logzd]linkessodpied pith nmpbmcaal somacbnn pewireless teamirmé.c k)peration

d e
ISP BRErRer 322 S SpE RESH b byt e SUERY seidet sanpection
trequdsmaalspcbnseao thegiicalksd uenmnlahmerudmgjajﬂeg tat nﬁhmsdnggal link state

:iﬁgo pgﬁry%en 9 Cs%lr?l I nﬁ%chfr}éags H%e@%}x%é%%glﬁg{f\aeét? wggchgsigglgclﬁges a logical
tliakrhyalidsaifies cowespond@gtio tlidwsw phwiail icolngation & i request
fromstep 512 o ste 514; ﬁ.ermnsglg rat$ﬁf

PrECEEGE P26 ‘b'm@ Progseds Bpmssier 57 zﬁp ‘st ep

514, the base statlon stores information associating

th t th I t I
Wi te h (?qVYvé fnlgi% oty nelglglpt%[]? Ese Séqe{a)vr\ftl{qglﬁggqia p1%5£t9 %f sectors and

each sector corresponds to one or more physical attachment points, e.g., corresponding

to different carriers. In some such embodiments each of the physical attachment points
of the base station use the same logical link 1ayér controller. In some such
embodiments, a wireless terminal can have simultaneous connections corresponding to
the same link layer link, each connection using a different one of the base station's

I
physical attachment points.

[0079]  In one exemplary embodiment, a three sector base station includes nine
different base station sector attachment points, each base station sector including three
different base station sector attachment points corresponding to three different

downlink/uplink tone block pairs, and each of the nine base station sector attachment
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step 516 the base station sends a connect request
response to the wireless termnal including a flag

w0 b@v/orisdd cates | ogical |ink state was al r eadyP@F/E8Sm™N$/048725
present. In sone enbodi nents, the base station
includes the logical link |ayer identifier

correspondi ng to the new physical connection in the
connecti on request response nmessage. Operation
proceeds fromstep 516 to step 504. [0075] Returning

j t 0

oRut B8 Rk NP B0 ! OAESE B BRSO, o
Mfirel¢ns rtemmalsqaathevp sm.dtanedlmrcoand:om@ms abrréSpnkdm/gttdn theadathe link

e rmonal. in i nk
e NS g ign e e P Rl O ot Py sraiopiphsica
apachahém popttaceeds fromstep 520 to step 5 18;
ot herwi se operation proceeds fromstep 520 to step
522. [0076] If operation proceeds to step 518, there
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Wit CH ! AHEFTBRC POEEEERTIPORTiIaE &pa B tens Weepor carrier
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i nformation in nenDry or new | Ogl cal Iin assocl at
WPIRSHPaing o £ seapndionn dlack on cenienifiegiensy paiy mchathlrd controller
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ase station sen ection e
bésongeria fidgeemiy Bliesh sberersuniakbmbodimmits) g varéléssgerminal can

trrbaéglta n%d%mgl?’[tdg%{us c%{u% ctlgg%gozrgf’s%)%% P%Z%Q‘& a&gig%ﬁg%er link to physical -

|atta¢h1dsaﬁ pairlt ) diffdredtisadtot arich dodkesporid tethe eniceklbpivatliifig controller.
to the new physical connection in the request response
message. Operation proceeds from.step 524 to step 504.

[ 007[31031111 sl ndrael dittiidimentts b e Staioh @clidslaysl@&lidy of sectors
ral.ity of sectors and each sectaqr corresponds to
G 67h $H5198 B RAnF 8 PHEAHE A PpBienl eltaghmgent pornts. Tn sore such

féﬁ{bbﬁﬁﬁ&ﬂﬁi e&tth of the plurality of physical attachment points of the base station

using the same sector use the same logical link layer controller. For example, a three
sector base station includes nine different base station attachment points, each sector
“including three different physical attachment points associated with three different tone
block pairs or three different carrier frequency pairs (fipr/fiuL, lenl_/fzup, fip/fsuL), uses
three logical link layer controllers, a first controller associated with the three first sector
attachment points, a second controller associated with the three second sector

attachment points and a third controller associated with the three third sector attachment -
points. In some such embodiments, a wireless terminal can_maintain simultaneous

connections corresponding to the same link layer link to multiple physical attachment
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to different carriers. In some such enbodi nents each

of the physical attachnent points of the base station
wais@7ohsssane | ogical |ink layer controller. |PCHURE06/048725

such enbodi nents, a wireless term nal can have

si mul t aneous connections corresponding to the sane

link layer link, each connection using a different one

of the base station's physical attachment points.

[0079] In one exenplary enbodi ment, a three sect.or

SRR bt e MR AP it KBS By B R S effer froaquency

paied. udi ng three di fferent base station sector

attachnent points corresponding to three different

downl i nk/ uplink tone block pairs, and each of the nine

basqoa$Zt | urheGuS EodbindGHNPMHAPRIASnSLSast BRLISA MY ical link layer

| ogical '1ink [ayer controller. In some such

é%ﬁdleﬁﬁﬁi)bime@tqué pssROSE I IRSFoTdaRcenwifh the pratenhinwention,

SRR ADSIG OS¢ ERPRAF Pt IR RO Bl APURE ollBlfare

btagéursﬂamdgma sominoe| lu&d layartcaotiokder apbivhesin e[t @»(ilslr]ss temminal can,

ggg?ong trfciam 1# gi)ﬁlrgﬁt Tg&ﬁlpagll 8'19 e\%/lralegs cl:'lorn%ectléﬁs using

sec s an eac of respon or

piffaemaineabf tehrenhmpt poligs fdima smgle lmkclhyee mxhnm ment s

each of the physical attachnent points of the base

station using the sanme type of tone block pair use the

sane[0pss] cdh \Jahﬁks El&h&din&ﬁfstﬂdﬂbb @éscribed hepeaiik @mpiefhented using

one enbodi ment Qree sect or base station include
AP, " BIOFS BRI BaBer EriQTa eGP COHEPRATINEIGI oRE ST Mese iethods of the
PRGEAN NV EHH A FI xRS sthnbif 6ERkinRNMRE ?L: g8t AEdH RN or
poi nts associ at ed mnth three difféerent tone bl ock.
gamrelse}pntsme Taus.fia .semte cgdodinagnty yeriansfesturssiof the present
3 t
Psfipd i g S i molufcs? ot e 2B ribiBhed using
wpitwaneh axrimaeeomsv@mbmlatlam pbsiveare apd hatdgvare. Many of the above
g%&%%&%%&‘c% $rnénbl Et%é Ea%”tfe i&%{x Q6K eNed G8NE nflchine executable
requenc a secon H e eSS ociated W th
ﬁltserut:ﬂmntse syncﬂy& @iﬂww&: tincthdehin gpoacitise cadates podilim gudhoas a
secogp fon ﬁr carrj er freﬁ Fq%¥ g i.r, and a 1
Y SHFFD? Fe s HOPRY Fgkaig-rio CHBTO R 2 aBﬂ?/sergc’aﬁe“era purpose
abﬂnpaietmﬂth mﬁh@t@ddhmmdfwm@et 1) xm;ﬂﬁﬁanddmrpertiﬂr@eifthe above
uency pair. OnMEe Su n

r rr|er fre odi ne
SFs-EPElE gl e TE ARE AR RS SO AR ETaonE other thihgs, the

@%&Bﬁqhv&ﬁforﬁe Idie51ea 6 h AghchelrofdabidmelivakincAii@ig tbéHine
o physical attachment point in different sector which

ezs? B HYHEH P1Hefo8 SRS SRy REIng | S BYRETSET fuist asspeipigd frardware,
kSpS PR 8516F mRFDOHMERADS of theiBSFe-Abstiibed niditddisies a

plurality of sectors

[0084] Numerous additional variations 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 withiﬁ the
scope of the invention. The methods and apparatus of the present invention may be, and
in various embodiments are, used with CDMA, orthogonal frequency division
mﬁltiplexing (OFDM), or various other types of communications techniques which may
be used to provide wireless communications links between access nodes and mobile
nodes. In some embodiments the access nodes are implemented as base stations which
establish communications links with mobile nodes using OFDM and/or CDMA. In
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and each sector corresponds to a plurality of physica
attachnment points. In sonme such enbodi nents each of

wo b@7prassal ity of physical attachnent poi nts oPCT/H82006/048725
base station using the sane sector use the sane
| ogical link layer controller. For exanple, a three
sector base station includes nine different base
station attachnment points, each sector including three-
di fferent physical attachnent points associated with
LALSEs Q‘h{)&ﬁ&%ﬂ& thORfbRk %‘i)?es??}a ?lﬁaﬁgneﬁlg{&ea%f%wo%&%g}nputers,
carrier frequency palirs [ 1 ulL,
fp8Bloh&l3dly assistamss (H A€, bogtheaportabikddvagesrindoding abdetves/iransmitter
a.first controller associated. with the three first
SighliT and IOt Gl BB T Zpledsivling 1 PiPogs Of he present
aneitioat ed wth the three second sector attachnent
points and a third controller associated with the
three third sector attachment points, hi sone such
enbodi nents, a wireless termnal can maintain
si mul t aneous connecti ons corresponding to the sane
link layer link to multiple physical attachmentpoint
in a sector, e.g., using different tone bl ocks pairs
or different carrier-frequency pairs. [00821 Nunerous
conbi nations and variations of base station |ogica
link |ayer controller inplenentations are possible in
accordance with the present invention, wherein a
plurality of different physical attachnent points in
the base station are structured under a comon |ink
| ayer controller, and wherein a wireless term nal can,
and sonetinmes does maintain a plurality of
si mul taneous wirel ess connections using different ones
of the attachnent points for a single link |ayer |ink.
[0083] In various enbodi nents nodes descri bed herein
are i nplenmented using one or nore nodules to perform
the steps corresponding to one or nore nethods of the
present invention, for exanple, signal processing,
nmessage generation and/or transmi ssion steps. Thus, in
some enbodi nents various features of the present
i nvention are inplemented using nodul es. Such nodul es
may be inpl enented using software, hardware or a
conmbi nati on of software and hardware. Many of the
above descri bed nethods or nethod steps can be
i mpl ement ed usi ng machi ne execut abl e instructions,
such as software, included in a machi ne readable
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 npl ement all or portions of the above
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descri bed nethods, e.g., in one or nore nodes.
Accordi ngly, anong other things, the present invention

w0 200diorssst ed to a machi ne-readabl e nedi um i ncl BAI/N§2006/048725

machi ne executabl e instructions for causing a machi ne,
e.g., processor and associ ated hardware, to perform
one or nore of the steps of the above-descri bed

nmet hod(s). [0084] Nunerous additional variations on

t he net hods and apparatus of the present invention
qgﬁg{kq%gnﬁﬁg¥e will be apparent to those skilled in
the art—tmvrew of the above description of the

i nvention. Such variations are to be considered within
the scope of the invention. The .nethods and appar at us

df t he* FPRERRCAPAVLIRAZHUHEYBRSINEnd i n vari ous

enbodiatepics! laflelaystsestvl hlddEeNhelubinzagemrhtaticg @Rty for
di vi si on nul tipl exing ( , Or various other types

oDV, o
Sseseeptnanacke!s oHe fagessip hadengipiter; #fy be used to
P OV G 1tiiR} £55hySRATHILLA BT MBEROESNRENAGEER ical link

nodes and nobi l'e "nodes” | n sone enbodi nent's the access
e sonire meila rech efisaid phygenl dayst commectipn stodutassbpparting

TR Al P A SR TR Toties

are inplenented as notebook conputers, personal data

ssi stgnts ( PDAs or_ot her portahl e devices.i ncl.yd

oce; VO PRI {aR wpPrati R Sl 1 SErEih feingpaieal i Hyer
lcotfrbN@sdult dicludes lagstenlitngf ddie qiiRich asksl tofstdrb@lafr toPRAfansmitted.

i nvention.What is clainmed is: 1. A Communi cations

apparatus conprising: a logical link |layer contro

odul erdotentfhmiBatforSAPARM AT AP dHBel QmBeEEAhhas

packets into franmes to be transm tted; and a plurality )
GranggempRignodule & ragiRtaRinE dpforpinneabogb thel aspound of datg stored in
%gﬁﬁﬁéheiink | ayer control nodule, each of said '
physi cal | ayer connection nodul es supporting different

physi cal |inks over which frames can be transmtted.

. Th 0 ' i . Of im 1 i.n :
S a | 0 e R o BRARl Rl ket Spot B Gllbie ones of saia
physiali layercbnokation queldss canaoaihmish separaateambmmntetions link with a

e e ot e B S R B R R b eriogs kS o the first
mide tiab o gi flefdn® pRARditaninktlaydr rthédnlegrount of data

stored in said queues. 4. The conmuni cati ons appar at us
of claim3, wherein each of nmultiple ones of said

5. The communications apparatus of claim 4, wherein said logical link layer

control module includes a first set of logical link layer state, said first set of logical link
layer state being used to provide common logical link layer control for each of said

multiple simultaneous communications links to the first node.

- 6. The communications apparatus of claim 5, wherein said segmentation module

segments at Jeast some packets directed to said first node and allocates at least some
frames of a packet to be transmitted over different ones of said simultaneous

communications links to the first node.

7. The communications apparatus of claim 6, further comprising:
memory including stored information indicating which one-of said multiple

simultaneous communications links was used to transmit a frame to said first node.
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physi cal | ayer connection nodul es can maintain a
separate conmunications link with a first node thereby

W@ aporisssig rmul tipl e sinmul t aneous comruni cat i OPGT/UBIKE 048725

to the first node through different physical |ink
| ayer nodul es. 5. The communi cati ons appar at us of

claim4, wherein said |ogical link |ayer contro
nodul e includes a first set of logical link |ayer
state, said first set of logical link [ayer state
bei ng used to provide common | ogical |ink [ayer

control for each of said nultiple simnmultaneous
Somuniteatononsnikatidas appartitus of iclasinh 1) odereib saidiegical link layer

co ni cation pparatus of claimb5, erein sai ) ]

S e s SR P Ehd R Rsfiop s2air LgAGHS feisiceting which one
df 586 sRAultedad Ebrhinificati®BdirdBds &) bOsRHTEr Rirahf@Bhion of a frame to
sone, franes of a packet to be transmtted over

ariditapiaindedn axspensesigianegpiivg ddkneviedemanisignelat i ons

links to the first node. 7. The comruni cati ons

apparatus of claim®6, further conprising: nmenory

Pncl udihegosiravridationf apparatisort dlaidi 8.avierginehaidoetremsmission control

%@g&l{%@l%&;ﬁ% gﬁ{rgﬂé{'o% B9k SFRHTAM ipﬁ?fi%l?sﬂ%%xlgitgégﬁ\’\gs%d"to iitialy

rame to s I'Ts
tramsraititica frame sviagpessatiebinohidchegative ackuosr edginesal d
| ogical link Iayer control nodule includes a frame

retransm ssion control nodule for selecting which one

@D. saiThesdomthiufiBAMHS appaabRIoE IR fhithdt Tolrprikgleretransmission
used for retrapnsm ssion of a frane .to_said first node

FANFRIIpaide forAetermupingiWhende KSRt ERRe sjaihsqgmegtation module
$O8CIHRHTERNG LA BN RRRD SbidtlBhedilsAis $or IERSMB r&Rdmission.

retransm ssion control nodule selects a different one
of said sinmultaneous |links fromthe one used to

i ti ?ﬂ'ﬂé’co‘iﬁﬁﬁ‘ﬁ%ﬁont rﬁﬁf&%ﬁ é_lﬁﬂielf:b, \Kfﬁectyﬂnts%fh it §eqio‘fl logical link

negative acknow edgmer communi cat i ons
dpisastatuinchides amprargptidrulrayhesed domgncingiting frames to be sent of different

r S S5 : . rm.pi ng when to
Pg%{ans%??ﬁ%ﬂ??§§§?&§gfgq§g%§%n %??§%§§§H§|e sel ecting
any one of said nultiple sinultaneous links for said

frame fetransm.ssion. 11 Th Q i cati.on,. aratus . .
3¢ cr g e uppntpoyy OIS D gyirgig; Glipre ges of saia
bhyﬂcalsli_iﬁr&?hﬂ&dtibd eﬁocti;ﬂlese'nclmﬁ@?ifgﬁ?l]l:t&)bnﬂ&&ﬁnfSWe %nforn_le:jtion for
encryptin L t e sent o ifferent ones of sa
ﬁﬁWF%EPESg1%ﬂ$g§%88%% links with said first node. 12.
The commruni cati on apparatus of claim 1l wherein
i fferent ones of said physical. | ayer connection . .
dlul SE% SRBIRRIE o7t BPBHO A IEIER PO SE I UiTpTeRbPwasaf spid physical
f8ler connection modules include different connection state information for connections

to said first node.

14. The communication apparatus of claim 13, wherein the different connection
state indicates different control channel modes of operation used for different ones of

said physical layer connections to said first node.
15. The apparatus of claim 5, wherein said frames are one of a fixed frame size and

a variable frame size; and

wherein said frames are Medium Access Control (MAC) frames.
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connections to said first node. 13. The communi cation
apparatus of claim5, wherein different ones of said
wW@baogiozamb4 | ayer connecti on nodul es incl ude di f PET/ER81006/048725
connection state information for connections to said
first node. 14. The communi cati on apparatus of claim
13, wherein the different connection state indicates
di fferent control channel nodes of operation used for
di fferent ones of said physical Iayer connections to

381 d A hitndwosiSop eilémgwugemé MMJSII;A 5 Wherel n

sald franes are one I xed frane
vari alseeeiving m@xglaiz é’onmtalrmh accEissineds, darﬁrsmnas mheiing a logical link

A nmethod of
58 A aReERRp BT € ot PO 2R e FERDER Rhgection point o
;wk@aia%ald mmastc&fr@ﬁl n@3CRafedtpgel sai d signal

inclu ical link . | identifier
i dent %F&ﬁg%m %té %ﬂeweﬁ r\‘ikg‘(i%)i’r"gslﬁﬁ’(df‘?ft}lﬁeé carrpippafie by a logical
GARMARE kOWhRM $ld fviteld @hnal firddyalag %%oh%gﬂan'aﬁl mecuon ,

connect; and determning if the réceived |ogical” |ink
| ayer i-dentifier corresponds to a logical |ink |ayer

te whi

0 oams Ak YE LELETS, Rhe g lq Skt Mifilhet prcojnode isa
wherestion seugstsicgpraisef rom t he target access node iS a
connection request response. 18. The method of claim

17, further conprising: transmtti-ng a connection
ﬂéqueﬁﬂman@hbdofahﬁnﬂ?bmmmeSMﬂmp@mn@rior to receiving

said connec . on requ Fonse .. Jhe nethod, o

cl ai m P8 RHEPE iar?ogﬁ?c °§ tipsaid t%&ﬁ%%ﬁ“&“w to receiving

whidebnhectiohabquest tegporzd, a recurring basis. 20. The
met hod of claim 16 further conprising, prior to
receiving said signal, receiving a broadcast signals

f1pom viHeGHeBBY %f @@im qtstv@femﬁ BhidRALA id Feidhiidds ?§1§naﬁ hich is

be det erm ned . The met hod of ¢l aim 20,
§3Pﬁn6@ﬁﬁéﬁiﬁﬁﬁnﬁﬁﬂﬁ@§t message i ncludes at |east one
logical link layer identifier identifying a |ogica

link layer with which the wireless term nal has an

éQi st iThg eethad of tlaim 16 further comprising, prior to receiving said signal,

receiving a broadcast signals from which physical attachment point identifiers can be

determined.

1 - 21. The method of claim 20, wherein said connection request message includes at
least one logical link layer identifier identifying a logical link layer with which the

wireless terminal has an existing connection.

22, The method of claim 16, further comprising:

in response to determining that the received logical link layer identifier
corresponds to a logical link layer to which said wireless terminal already has a
connection, storing information associating the physical connection point to which said
wireless terminal may connect with said logical link layer to which said wireless

terminal already has a connection.

23. The method of claim 22, further comprising:
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22. The nmethod of claim 16, further conprising: in
response to determning that the received | ogical |ink

wo ag0a10738dent i fi er corresponds to a | ogical | i nRCT/agm®06/048725

to which said wireless term nal already has a

connection, storing information associating the

physi cal connection point to which said wireless -

term nal may connect with said logical link |ayer to

which said wireless termnal already has a connecti on.

23. The f A2 h

- espolLis o de Breefiil (R pevthisiea BBRERRL B9l Reptigr docs not

taysspond ena idgienl lidkésyen od whmhrsasbmrrellekscxeanimg alo:aidylham (1

| ayer .to i.ch said wireless termpal already has

e GOt R e R et Ay kel St ES Ry el apcn said

GARNLS tdrAA YRt cdrPethi Ch said wirel ess term nal nay

connect. 24. The method of claim 23, wherein said step

of aborting is conditional upon a determ nation that

ap 1 ngLedhhod Bt %Qﬁﬁi 25 %Sérgﬁ%afd ng?!)f éﬂ?ﬂl?%fsec%nﬁnﬁmal upon a

target access node inclu | ogi c [ i nk er state

dcmmexsprm thagan m@@ato,lr inj spigl ws@vc@ngmlandw@@s thEHarget access node
I [ ng if

IR Bl BTt BdRBoRRHRE] SR L R

target access node includes |ogi caI link layer state

rrespondi sai less termnal; in response
? det F% ofﬂg‘t‘“?ﬂgﬁ‘lﬁﬁaﬁ%oé’i’%?sni‘% sai d received
si g:naléietelﬁdirﬁﬁg lﬁsantlhﬁlclhm Qietaid ereedRIGal ﬂﬂg&tdscthe target élccess
n u 0|ca ayer state correspnl to sai
#pdeing é.mm SfefeorieNRonding | Fegarermmﬂl
layer ih Q&Bbhsfe' t6 'ﬂeﬁé@ﬁ‘l‘iﬁﬁ? and %hetlﬁdl@aﬂo? ¢H &Rk rédeﬁ’@d's@ﬁ%f indicates the
to which said wireless termnal already has a

tBertacesss mode dpes pritinelydalogispklinl layepsipiecopgpponding to said
er‘i«%%é}ﬁgh&lgaﬁcf said logical link |ayer corresponding

to said physical connection point to which said

Wi r el dlaa therageivad lmyaldmkdem ld@leﬁerrhfmmph@ﬂjtom‘ logical link layer to

‘%g'ncl'r éﬁr& Q?Jele%g 11’?'2{1% eatltl)ﬂlll 2 6 | ne: {Bﬁni, [in%ﬁﬁﬁl' ;}%{R}gﬁcﬁlg

correspon corr
bmnmtldn phr;rssp@aﬁmgan rsazndtlogmalrlnﬂaihyctrazommmdndj;ag teh said physical

SR oaAnEL e B B SRR spfbal By RenSE. e
nmet hod of claim25, further conpri sing:
26. The method of claim 25, further comprising:
initializing information in memory corresponding to the logical link
corresponding to said physical connection point to which said wireless terminal may

connect as part of establishing a new connection with said logical link.

27.  The method of claim 25, further comprising:

in response to determining that the indicator in said received signal indicates the
target access node does not include logical link layer state corresponding to said
wireless terminal; and

that the recelved logical link layer 1dent1ﬁer corresponds to a logical link layer to

‘which said wireless terminal already has a connection, initializing information in

memory corresponding to the logical link corresponding to said physical connection
point to which said wireless terminal may connect as part of establishing a new

connection with said logical link.
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in response to determning that the indicator in said
recei ved signal indicates the target access node does

waoodo7iomssaude | ogical |ink | ayer state correspopdi/n§2e048725

said wireless termnal; and that the received |ogica
link [ayer identifier corresponds to a logical Iink

| ayer to which said wireless term nal already has a
connection, initializing information in nenory
corresponding to the logical link corresponding to
sai d physical connection point to which said wreless
term nal may connect as part of establishing a new
e8nnect Mnelasi;telmﬁxail«tohm@l’sirgt link.28. A wreless

term nal n a rec er for receiving a.signal. .
T om Ao RO Selinds HERAASH Ll SERIVAAE 83 H00 inctuding
bhoggieall ik layerl i@t Rifier Q@dﬂﬁﬂfﬁhg fa 1b geﬂtlhﬂddda@spoﬂdmg fAd physical

| i nk corresponding to a_physical connection point to

fRRRStignPainiiG whichsaidwieleat tepmnat srpcopnedmrda | i nk

det er g jfal dé?éhﬂm&liﬁnemwﬁle%ﬁ GH&nBhiNg if fhe r@&:l{r&f«‘ﬁ' Yc%ljll?k layer

|l ogical link l'ayer identifier corre ﬁon s to a I ca
ﬁﬁudawr@lbwetaldxyxnhladready has

Qr ' nection. 29. The wirel ess term na
d%cF§|n1g§gk&§e§§?h sai d signal fromthe target

access node is a connectlon request response 30. The

LI el S, ter,m further conmp

nectoh T B Rer LA E 57 yisteP R GEHR csmn Bftp gt sccess

medel &t cdmebtitort fegisdtiréspetlsd. 0 sai d target base station
prior to receiving said connection request response;
and a transmtter for transmtting said connection
egUeSthe WikeleskBriMinh EbLSSint 29, FuftBér Rmpilsdign 28
wherein said signal is a broadcast signal which is
t r ans rfi SNBECLIR T5ANeSE Maduiegfop genagatingpa compectipn gqqpesf to be
ttl%ﬁﬁhﬁ@d thsaﬁlté'%gﬂ Bie s{a,lﬂl'bh?)?fr r @@f&él'vﬁ{gg%gg%&{c a-rgs 8GR quest

signal detection nodule fo etectlng

- s¢speBses apdom whi ch physical attachment point

denti.f I
P S i e G e R o S

message incl udes at | east one | ogi cal I|nk Iayer
I3q € nt I”Eﬂeev{nrelgssnt pgf aaur? % . afuerlefnnslél gl ish Eroadcast signal

which is transmitted on a recurring basis.

32. The wireless terminal of claim 28, further comprising a broadcast signal
detection module for detecting broadcast signals from which physical attachment point

identifiers can be determined.

33. The wireless terminal of claim 30, wherein said connection request message
includes at least one logical link layer identifier identifying a logical link layer with

which the wireless terminal has an existing connection.

34, The wireless terminal of claim 28, further comprising:
a memory including stored information said stored information " associating the
physical connection point to which said wireless terminal may connect with said logical

link layer to which said wireless terminal already has a connection.
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which the wireless term nal has an existing
connection. 34. The wireless ternm nal of claim 28,

WO oorlogsssconpri sing: a menory i ncl udi ng st or edPCT/US2006/048725

informati on said stored information associating the
physi cal connection point to which said wirel ess
termnal may connect with said logical link |ayer to
which said wireless termnal already has a
connection.35. The wireless termnal of claim34, -
rth nt. .modul e for
é?‘or %e%ﬁ:@éss%ér&nal%f@?%%, m%%%n%ﬁétsm he received
| ogi c almémmdy ﬁlﬂ)é@émleﬂﬁnbdlﬁlle dor smﬁm@ spongendedoaleteogininag that the

i nk er to ich.sajd wirel es ter h

tp<g A S P i e oRcs bl Reral i 5 t whth said
PANeSdsS Bdrmmed ra&eidﬂihsra%aheét@nv\&ul@ Iihféﬁh@hdﬂ arsebcﬁ%lg me physical
term nal may connect with said ical link |ayer

gerinestion peinhia whish saidevirelass felamrrlé Y garnest w&hﬁé@tlpswal link
%g&rrpf% WhicHQdidAlir QRS  tBtchingl ﬁréﬁlﬁ& ‘EB@& SodfkbRal

rising:. recelving a signal; sald signal indicating
one or nore physi cal at t achnment point identifiers

ypich ¢ Sl Po%%exta%ng 'Wélgsas' Jnhlﬂ!ﬂ éo@%pq‘fsﬁrgnd storing

i nforma g0 al
attac Inmemlng aisignal, daidtsi gnabnshcwtmg ogaiod rrioogph;eshcdl atikchment point

L dur.j.n eri of tine. in which said wreless
R WaE B BERnd s RledilTink il Ry en 1 e
| ayer stotihg ihftemaRsh Btimemoey adsbtidfing el phyditdl AGachment point

physi cal attachnent int identifier frama signal .. .
cge@ﬁe@dv% 83l dogical é@@éamal@fmaﬁ@eae@ of HHsi 1Hd“%$’b?ﬁld wireless

S@hfinA 1t 8 ohfdcAbARHIORI ARfLicRAlifk 8ker M ned physi cal

attachnment point identifier if a physical attachnment
poi nt corresponding to the determ ned physical

gtyt ac RN RO B ¢l wh‘. CEB,‘ Jiatgﬁmm If gpigfg{&qfa&ae ﬁt 15&9{ ﬁ@huﬁer from

k ayer wth sal term na
esignatracotyed 3®m a:lhecweetm efdcl ai m 36 wher ei n

recei Vdeﬂ%nﬁﬁhg tsfo eqf Sf | Cﬁgﬁd QLiq"5Rfe B{%%h%/@‘ical

at t achne iers corresp on
hgihradnt bomt 1deamﬁer 1f rgihysies] ateachmentrlgnmauodr%pcgnhﬂlg vibe

conmu nk .corre gd tosifiboical .
PR a7 s e R TOr 1A AT SoRaY (HUF oSl lsk ayer
eatipwhizhraid \dﬁé]esfsl’tbﬁhiﬁ\gl IeRi acbdnﬁgd:timi. link layer to
whi ch said one or nore physical
38. The method of claim 36 wherein receiving said signal indicating one or more
physical attachment point identifiers which correspond to a logical link layer includes
receiving said signal over a communications link corresponding to said logical link

layer.

39. The method of claim 38 further comprising:
determining said logical link layer to which said one or more physical
attachment point identifiers correspond based on the communication link over which

said physical attachment point identifiers are communicated.

40. A method of operating a base station to service a connection request from a

wireless terminal for establishing a connection with a physical attachment point of the

base station, the method comprising:
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attachment point identifiers correspond based on the
communi cation |ink over which said physical attachnent

w@oiont7isgent i fiers are comruni cated. 40. A met POTUSL006/048725

operating a base station to service a connection

request froma wreless termnal for establishing a
connection with a physical attachnment point of the

base station, the nethod conprising:receiving said

connection request; and determning if.- said received

CONNeGE Ly b SHHAES LY aghgaical link layer

identifier gor res%g%(gﬁ)ngg@&ssaa%lg physi cal attachnent

poi nt detrimsring ifssdrestiatd ooniectibu dﬂmesttincladessat lagal link layer
?c’%’en?%e? ct:org% %’l\‘l 8rg%<|as 3d \th}e/sé?]ael r}:lgtaf | de rygrnt\ﬁnfi ﬁalg gaae station includes

correspond

bmgrtd:ﬂhtelasmcldtmg&! wirdiesd fefrhizial 1d%nﬁﬁeﬂélﬁre@§éﬁl@ﬂg @f said wireless
cl ai.m 40, furiher o@gﬁrl SI&%’H when it is determ ned
fainal v sad degjerd weL {9 BHfEEquest i ncl udes a

| ogi cal link |ayer identifier corresponding to said

physical attachment point and said base station
f‘ﬂacl udd mebpd of slaim &0alisber eeragsiagwi r el ess t erni nal
| dent ifil it GO4dk h el @12 i
Wth Sohe 1| %gcli At %Ek ?say&elr eﬁ#%ﬁécﬁ%ﬁ ré(ﬁeg@ 1Hat.ldes a logical
ik laydiidendifier cetregponding $e eaidl rpgymnzﬂcatuaehmcm point and Sald base
t t aid

\%t?a?igﬁ é X S}ﬁ{l]r%rs?ﬁﬁ]ﬁg |S&W%S§°ZJ‘."“ i @?@F%nﬁ (i)rlla}rll 1devr\{|t1tﬁer correspondmg to
isgidnwirdlpssrtermdidal With smﬂtlh@daldfnl@lhﬁerﬁdéntﬂﬁervmfoemﬁn gthie dditional
S{OI‘I Nng results in said wireless termnal identifier

éc associated in said base station with said

I ogl cal i nekoxlnﬁyBﬁ‘oﬂnﬁ&i@hIafs$cﬁﬁatﬁi§£ta@;bﬁyisﬂiaﬁatﬁ&&hﬁieﬁﬁﬂ>01nt with said
att achnent porntst ‘?@ L ald vv|r | ess term nal
G1E

can ¢ Risdgrang} I"‘]F gygr jdgplbier dent i f i ed

by said logical |ink |ayer |dent|f|er. 43. The net hod

of claim4 1, further conprising: sending a connection
Aéqueskherethad o6 clagmdd; wheseresaid storiagmesylis in paifl pvrelesy terminal
‘i(h%hﬁe?gélﬁglasédcmfe& fY&ld 4R LEitWASy % $5@ 6N fink m'yei' Pienuﬁer and

sai d base Station associ ati ng Sal wreless term
wuliplsahgsichiaitachient padets tthmbugh whih saithmmbshwnufal can

%oxl"ill%'rlfﬂnﬁght? % a[eloglc‘if\ﬂl S’g??é}rﬁéﬁgénéd? \%ﬁ eé{cal ﬁl%{(zayer identifier.

response nessage |ncludes the one of the logical Iink
yer 4.denti Leks in sai.d request nessage
2’[ er r}‘:hﬁéa %‘ dofe ]c?nBa gf FYRPYYRE

sending a connection request response to said wireless terminal indicating that
logical link layer state was already present in said base station associating said wireless

terminal with said link layer identifier.

44, The method of claim 43, wherein said request message may include multiple
link layer identifiers and wherein said response message includes the one of the logical
link layer identifiers included in said request-message determined by said base station to

corresponding to said physical attachment point.

45. The method of claim 41, wherein said connection request message is received

from a base station with which said wireless terminal has an existing physical

connection.
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corresponding to said physical attachnment point. 45.
The nmethod of claim4 1, wherein said connection

WO e@aesisssessage i s received froma base stati POT/WS1006/048725

which said wireless term nal has an existing physical
connection.46. The nethod of claim45, wherein said
connection request nessage if received via a backhaul
| i nk between said base station and anot her base
station with which said wireless ternm nal has an

- eyl st TG (GARSE6E Ll 44w hgxgﬁh%%egtgorg} thtL}ne;sgage if received

wherein the base stati on Wt
i arbaskhawldinkdretwremssait bagsisationaind @onthec baserstation witlewhich said

S DFes8 Pe ghgggge§lsgég nm%@l d connection request

nmessage bel-ng receive g?l a physical attachnent
poi nt which is different from sai d physi cal attachmsnt
48. Th of . cl ai erein said

B0y ot e oD RN s b B e Bt AR o P Tegoidhpireless

caminzd hat Haexkhiey Phvsdat abnilctios NEBIM saRfY ditsaldd Eeﬁe WatiGh, said
said wireless termnal has an _existing physical

COMIFELPR Blestgnesspge bringrgeiyed dirareh 3 physibal pittaghrpent point which is

det@esrimad s:ﬁxh%y&@b]dat{a@&ﬁbﬂt%nﬁo nnection request does
not include a'logical link l"ayer identifier

correspondi ng to said physical attachnent point but

2gi d BRae,&h&d bP af.rtg g4 u‘g e&ttsgf(ﬁ&‘le‘]% Al gﬁ%élﬁ%%jt §ctnlnggorresponds to

wreless termna entl I'ér correspon
widif&rentscarmenthamtheyphtybicsladttchrogihtgalint witk wihigtesaid wireless terminal

5,9565}} é,{lgt‘fr{grﬁﬂé,(g{cgi)goglﬁlréggt he additional step of:

renovin Ybci at i ng said logical Iink
Wi th Sal d wreless term nal and any associ at ed

ysi n ion i |f|ed n said stored

Tor |nbei3ﬂ ‘gﬂ{j‘ﬂ%‘ﬂ)f}? nReRAAS ‘l‘ﬁ‘?ﬂrﬁﬁ? that spid sroeliterd ggnnection
Se’t!udsﬂcﬁ@i; B&f inklnak a%@halﬂﬂﬂc@aﬁrﬁ@élﬁﬁ&r E@fr%ﬂéﬁhm@r{'o $8Physical
g%%/ ical attachnent point to which said wrel eSs

PPiSt pligisk pash giation derinéaststorsd Stawsm@mgja wireless
%rﬁhﬂﬁl fRntifief &cﬁ?é’sp@ﬂ(ﬁﬁé kS 58 witMi&e tér‘}m oes n% mdr'(\lgg?al gnk layer

that said recei ved confiection request
idenB et neripipikg|tay edditidealsicbiodr corresponding to said

physi ?&hoxﬂh% ﬁ%%&ﬁorp%sgéla@ﬂ%%mc@io%xca?%gk%&13{ wuelegsi; terminal

i ncl udes red state associ el ess ermn
pirbanyl EFSS@‘Flaf@d phEsipdginertion léfmtxﬁe«h in ehidssorte informadtion; and

\gletr Po?%lhﬂ 18?({1111:&105 a!ss%\élatmlg ge%ﬁtlbéilca rlinka\!vﬁﬁ said wireless terminal

an said phys1ca1 attachment point to which said wireless terminal is requesting to

connect.

50.  The method of claim 49, further comprising:

when it is determined that said received connection request does not include a
logical link layer identifier corresponding to said physical attachment point but said - .
base station includes stored state associating a wireless terminal identifier corresponding
to said wireless terminal with said logical link layer identifier, also performing the step
of:

sending a connection request response message to the wireless terminal,
said connection request response message indicating that information indicating

. an association between the wireless terminal and a logical link layer identifier,
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of : sending a connection request response nmessage to
the wireless termnal, said connection request

WO e@ponss4 nessage i ndicating that informati on PCT/US2006/048725

i ndicating . an associ ati on between the w rel ess

term nal and a logical link |ayer

identifier,corresponding to said physical attachnent

poi nt, was not deternmined to be present in said base

station. 51. The nethod of claim40, further

conpr i.§j ks qi t ' gi-ved

connecrT o op St shid Ry RO ALARC ok, 32k Hof EFfIRE o be

| ayer pragenitinfsaidrbasestatepondi ng to sai d physica

attachnment point and sai d base station does not

i nclude stored state associating a wireless term na

Btlent i'Iﬂlieeﬂiethmi ok piom d0@urther Soanstismg:el ess term nal

with s 0gi cal Ilnﬁ | ayer.identifier, performng

the st B%temq?& thatsaidessived FWG%%%&Q&Pstﬁige%wtdnclude a

|pié A Eink |1A)fék 1d@nhﬁe§@ér@esﬁbﬁcﬁh§§§seﬁ@ PRy aﬁchﬁﬁ"érﬁi point and said

Bh ysi cal attachnment point to said wrel

a¥erRt3ian dogs peligekyde ﬁ@)rffbsté@msmatmsz wrrhlésm@nnml ighentifier

E&ﬁés%bﬁ&m fe&Edil i FTRE S h G i B68 14 cz{é $inf 9L %é?ﬁ’l?ler
sald recelved connection reque oes I nclude

HmﬁU@mésﬁmﬂﬁﬂKOfayer identifier correspondlng to said

ool s RETRY PRl iR R RO LR % vt

ter m matmnad cantsafdl phrysival steshordi pgnt 10 velathl said val@&s terminal is

ter tsa|d Iog|cal link layer identifier, also

perforﬁ?ﬁ@“ﬁhg(§?§ﬁ of : sending a connection request

response nessage to the wireless termnal, said

nne e response nessage |nd|cat|ng t hat
SzforﬁgF ﬁ?ﬁﬂﬁ@@??ﬁ HheCBRTENRSN bet ween t he
W r el ggentick @bféﬁhlrﬁsﬁ(?{hﬁt daROleCabed b%ek@éﬁ?fe 'ugsq bk h&include a
correspondi ng to said physical attachnent p0|nt was

IRgical Spk favien identifenerrpsparding insaid bhysiend attachapénspoins and said
Pafasficdl Rkt AB: HhPILFER iﬂrgc?stat%%%c'leﬁin%gi Wﬂelre%ct%h}{ﬁxral {Rhifier

recei vi ng a connecti on reques froma
tereppaading ¢ kdid gvitadess seraphalshitlasaid togic link layer idemtifier, also

,ngagﬁﬁéﬂﬁ;§%§gﬁent poi nt of the base station; and

sending a connection request response message to the wireless terminal,
said connection request response message indicating that information indicating
an association between the wireless terminal and a logical link layer identifier,
corresponding to said physical attachment point, was not determined to be

present in said base station.

52. A base station to service, comprising:

a receiver for receiving a connection request from a wireless terminal seeking to
establish a connection with a physical attachment point of the base station; and

a determination module for determining if said received connection request
includes a logical link layer identifier corresponding to said physical attachment point

and said base station includes stored state associating a wireless terminal identifier

corresponding to said wireless terminal with said logical link layer identifier.
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a determ nation nodule for determning if said
recei ved connection request includes a |ogical |ink

wo ag0a10738dent i fi er corresponding to said physi cBCT/US2006/048725
attachnment point and said base station includes stored
state associating a wreless termnal identifier
corresponding to said wireless termnal with said
| ogical link Iayer identifier.53. The base station of
claimb52, further conprising: a storage device for

ori [ I @Ld .6 si cal

g%t acﬁ?flgr?tg&g%%d %]ﬁﬁg%’ﬁﬁh%oﬂﬁfﬁé nal and said
| ogi calstdragkdévageefor B@eimgiiflfoanaﬁ\mmssbtiatisg stad physicd dttachment

ved ¢ ec cl
3B} oI i Pl EPaTRBNEH 114G B2l st 6o Qupen s
ptysnimad ﬂaitkatheMnﬂéctimﬁeq&tsﬂ 1&&&&5 all@dibalNink layer identifier
i ncl udes. store a wreless term nal

8 gt at assoc:| at i ngt

FEFPPRTER e spf @ frgend ot gngd spiddass gatipmiicludes stored
%féhswlﬁndg%gbv%iesé teﬁlﬁlﬂﬂY&htlﬁgﬁéﬁrE&bSﬁdmé% saT&‘ ‘?vuk%?ég terminal
station of claim53, wherein said storing results in

witheaig logicaklink layet Mantifierent i fi er bei ng associ ated in

sai d base station with said |logical |ink [ayer

identifier and multiple physical attachnment points
#tr oudhebscttaizen of cliime$ owhareinsaivkitonegmresdminrsashwieless

}/%r{r]{ha]@ 1Jle?1%lf%1‘.ate+é ]agsocfa/e%’m sgedrgasg Ist%gorkl))(w&laslagd ﬂog%a?ﬁnk layer

ayer 1den
identifier and multiple physical attachment points through which said wireless terminal

..-(

can communicate with a logical link layer identified by said logical link layer identifier.
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