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FOR USI NG CONTROL VALUES TO CONTROL COVMUNI CATI ONS
WOEROCESZENG RELATED APPLI CATI ONS [ 0001] The pr&BES2007/070624

application clains the benefit of U S. Provisional

Patent Application S.N. 60/812,053 filed on June 7,

2006, titled "A METHOD AND APPARATUS FOR USI NG

REPROCESS BI T TO DELI VER DATA" which is hereby
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Various _enbodi nents are directed to net hods and

appar at ®) CONTRHIGCOMMUNIGATTONS BROCHSSING

to met hods and apparatus related to using control

val ues to control conmunications processing.

REEKE BN PLRORPIONK! el ess conmuni cations systens

often ITncltude a prarality of access points (APs)

and/[6001¢t h&he presemd afplalabor plasnd the ddukifttiobh).$.Pracsiess Patent

ABRGReLRa S heua SR na Pl ARl R O RA R E Ry

APPARA 9$ FOR VEENWRFHRESCESO BT TOCBELPVIER ID AKA" Whidhes hereby
other elenments in the network, e.g., APs, generally

exieashi ineareosatadibygrterenset her via non-air |inks, e.g.,
fiber, cable or wre links. [0004] As an Access
Term nal (AT) noves in a system and/or as airlink
EDRODt | ons change, the access term nal nmay | oose or
termnate a connection with an AP and may establish

and/[B902mi Nespys enbasinerst pisrilineric tamsthods andappagatys for
Gk ea i (i B R B PO S F IR Rt b
pattod iy sluedtocon o leconomirecaonpricesingd to an AT with
which it no | onger has a connection. [0005] APs often
subj ect | P packets and/or other higher |evel packets
BACKEREGERDati on prior to transm ssion over an
arriink. RCP (Radio Link Protocol) processing may be

us ed0803] peWimess coinsmuhigatonsorystamd/oftien i lugerseplatabty of access

header, ich can be, used, in reconst.ructi ng the .hi.gher )
P%@ﬁ%ﬁﬂ%@(% 5 lrhet\xzé).r.g .el,e.mseﬂ,ﬁl in ggc%m%%op%fg ttgr,'mlnalg, ¢.g., mobile
SOGHEUndaoaE dOMESs. AR nink Ichdek acdkd feBhRAls REGEIHS caRMBBicate with
may i nplenent, e.g., the fragnmentation function,

aqcicspHaints oliafwiselesstoogmuyndeasiods hfisywhilaptherrpjements in the network,

Sgt,’ %%,’Tghte%llyic%m'ﬁ%}ﬁm\’% vzvgg %41% §1§07t§élr VEaCJénL-J%% 91912!, %qu%%r, cable or

wire links.

[0004] Asan Access Terminal (AT) moves in a system, and/or as airlink
conditions change, the access terminal may loose or terminate a connection with an AP
and may establish and/or maintain a connection with another AP. As a result, an AP
which had an airlink connection with an AT may end up in a situation where it has
undelivered packets which are to be communicated to an AT with which it no longer has
a connection.

[0005] APs often subject IP packets and/or other higher level packets to
fragmentation prior to transmission over an airlink. RLP (Radio Link Protocol)
processing may be used to perform this function and/or to generate header which can be
used in reconstructing the higher level packets from, e.g., smaller MAC packets,
communicated over an airlink. Different access nodes may implement, e.g., the

fragmentation function, slightly differently. Accordingly, in many embodiments, it may



2 inportant that ATs receiving an RLP packet be able
to identify the AP which was responsible for
w@enena’eng the RLP packets to begin with so tPer/usive7/070624
packets can be processed by a corresponding RLP
nmodul e and the higher |evel pdcket, in the case of
fragnmentati on, reconstructed therefrom [0006] It
shoul d be appreciated that there is a need for nethods
anmrtant thepAds tescivintg anhR kR ppaket be #lde towtmirfy dhe ABrvehidf was
et ween renpt e, to an AT
RASHIRII RF LSRRt N Rth o fPfin 8 o0 e per S g e
pma@@d bph codrtdpohdifg RLP thb@ilc eadithb@ighee bvbipadritl Mahe case of
gackets There is al so a need for nethods and/ or
9@8@&@y§1r%ﬁnﬁﬂw6aﬁ yeffg@ed t o conmuni cate sufficient
c ongf)@d6 ' ”ft%ﬁ&ﬁ& ' ggﬁt%m@{ebe t%r@l-g difed ?&%gthz)(}i‘kkantd/or appratus
prope rocessing, €.g., RLP processing,
vl ol svupgbrothe rcommuaii datibikof paSkiVBERY cEID D AP Vﬂﬁﬁh?ls remote to an AT
tures are directed to nethods and . apparatus which
et&ﬁ el dueh isservinginen Tadides an B \reditink cprigstian g the AT
it é’dn% u%(é& ?%Séeh'?/@f ﬁ‘ick%t@r THELIIVALY a h@ec?i‘%r aﬁﬁﬁﬁ@ and/or apparatus
term nal eatures are directed to
whmlnmn bausaigo comnmuolicatcadufies erroghiwol infomhetioratoi adﬂnvw' an AT to

ion to informatio be delivered to an
qa?hﬁl RIORET PEXTRSING: & ﬂ%lé@p@aasaagt totmléﬁ'?}% éecswe@ QV?Ya&salﬂmk
headers, e.g., RLP and/or Packet Correlation Protoco

EPCP) headers, which may be used to control routing of
' ted payl oads to an RLP processing nodule

cor o an AP whi.ch, was ur.ce, of

c omr{u L EA é%tg 855 turgs are [dbrat‘)tgji to metél)?gse a arpyaratl%s WIHCh %:an be used

nanail Ipﬁ@(@@db@@@@fﬁﬁeﬁrehﬁi’[@aﬂwer\hﬂg ACESREK BAME Gor\etilery to an access
various enbodi nents, conprises: exam ning an RLP

feemimat (A7) £pthey oatyersiast difestedde carymunicating sontep vakues and/or
1@%&%{? fin %@dléﬂ&l ﬂoﬂngﬁ'%l%ta&gal HELrel %‘osaxpﬁ?rb £ln alﬁnﬁ< Some

termne reprocess in cator
aemess@pport jhenas st ngicas haydeead.g. Ak aﬁtmmhch@; (oarcdaion

|nd| val ye to n ad ressjng |layer nodule; and ii
fa? lradtidss HB?ﬂj:fPé’OP%OldéP‘il fl Gognunicate
%%%é?i@% QI‘PRL@ﬁP@&gélH% nfoﬁu%%'opreéﬂZ‘EH gtté’ bn A@’l Which Qzas ﬁfé source of

'P nodul e correspondi ng to an addreéss val ue includ
ihe comnthnRiaRdomyleatl. wi th sai d reprocess indicator. An
exe # y access term n _accordance W t.h vari

enb nt 7 CORP F%%’-S&OQ of ppegptipg Py I ip?lde 8%%){( ce with

Rl %nfbeaﬁﬁemo B&thplsck Oex@mirihg 8h Rl@q%ﬁéerﬂﬁlaﬁm}apacket to
second RLP payload processi ng nodul e correspondi ng t

detempiontf 2 rgpioeess ipbfaier vadye iadaidddish hepdaplasibeet sat; and lf itis
deot %ngd &1%‘[ &%“ e%%oc@%sym&) Qt%r flasd%?% gegcf 1|) i)?ssgnr%%l‘g%rl(pa%yl oad
Gcﬁrf’é”spdihcﬁﬂg %Cbatcblnaﬁht@r value to an addressing layer module; and ii) operate
addressing layer module to deliver the payload corresponding to said indicator value to
an RLP module corresponding to an address value included in said RLP packet with
said reprocess indicator. An exemplary access terminal, in accordance with various
embodiments, comprises: a first RLP payload processing module corresponding to a
first access point; a second RLP payload processing module corresponding to a second
access point; an addressing module for forwarding packet payloads to one of said RLP

payload processing modules based on address information communicated to said

addressing module; a header processing module for determining, based on an indicator



addr essi ng nodul e; a header processing nodul e for

determ ning, based on an indicator W 2007/143721
wEONWE2007/ 070624 3 val ue included i n a heade€T/US2007/070624

whet her the header includes an address used for

routing an RLP packet payl oad and forwarding the

packet payload to said addressi ng nodul e when the

i ndi cator val ue indicates that an address used for

Vdm imgldmm @)h@ﬂd@t, whaihico thghender iﬂ@i@qlqs@e@ddt[em@@]i foxrrouting an

aCC X) eng%h %Ihd \9];\?(:«9 i 6&1' negc a‘héa:%/ oad t(fi’1 gﬁg ﬁ%rggsmg modlﬂe when
ﬂl%(iﬁdllh’atﬁlgva’md adicotch tHak ap ﬁ&ﬁr@@QisecDﬂﬁ k@ltlng\IRIéP pdtket ;{(ayloads is

i nter-access point tunnel, the received radio lin
prebidstol packet including information directed to an

acc aﬁ(gﬂ g er K'nr&%:mpﬂ ﬁr 8@ Q%érétlﬁé? fifs® Qfdeélsg%dﬁtaﬂf &cordance

l'in ket fi et erm ne

Withtvatiows ¢reteelivets rcadlpﬂsdas l’d(:enf&(g@tadfd Iﬁlﬂ( protoaoMCket, via an
acket : eneratln a MAC pa inclu the r cel ed .
[TASCTSS BRI SRgh ! earﬁ%ﬁwqdrra%eﬁm rRHgeq s st ation

@ﬁ'@df&f tolafl abB&s BEHESS, cfe?é’rﬂrﬁﬁ'é 1fqr{@feca%@fardld lnﬂkpé%ﬁ&%@ih a
d first access point and sai d access term nal

M@e(ﬁphdqey it merpmmerdtthau the reacivod daaimbnlvxpmkeisfaﬁrm a MAC
enbodi nent s co i nter for

SR e na R B Dot Marhe reliiE e B RRCEAR et P
ﬁaﬁ%@ﬁﬁﬁﬂg the Q@i@ﬁﬂé@Mﬁ@FﬁﬁE%ﬁh@%b@ﬁerﬂﬁﬁﬂ%V@r flrpﬁlr link between
determning if packet fragnmentation is to be perforned

gmd fikré aecsny eaint @fd sgid acoem &@mqéaéln@emawrmmmm@tr in
ec%?c{a%s W?[h qg&g' %b?&l en% co&n 1‘1% gitll?l%l %BICR oaiule for receiving

ragmen I On nodul e |ngan

umﬁbludi pilgkess f¥ah uﬁothﬂoucc@ts |p6ﬁ1t tm@ckarﬁsgmmaﬁ darmination
address to be used for routing an RLP packet payl oad
Peduals fe deterpning if pagket fepomicpiafien & torbgmsHpEmest or B content of a

| RLP
hROSAbACE dnRIBASEL: QUSHBR e POt MU RISt 1
fraghhaitatieamddde }ﬁ@rrgenmatm)g aaRLP lhem@r eid:hming( etvalup QR @king the
An exempl ary, net hod of eratin first acce o]
PRSGISE 8 Bapdcssp PR usesker Bvboaz PACKIPAY} oad o n kL modute:
ﬁﬁ&e?bv\’r‘el%gs RaRARKSG ol t‘i’arﬁﬁnt%‘%l@‘éﬂﬂ&b%%@& dnQidAk IRGEHRS an RLP
termnal; determning if the first access point is
hendot gentemtetdﬂa' st BEB heedarigpiadratian moghile And atildast e peitipadf a

achgé i$< o be comruni cated; if it is determ ned that
P&““access point is renmpte to the access

ter OORY] t An\hb&Plaspmethod ©€ bﬂ&ﬁ.’nﬂ%@ ket aécesd LSblﬁ)tem accordance

communi cated: i) generating an header; i)
yehepme |eﬁ@061mem¢m eompBsedaieCeiMBR @diapket 40 be eorampnigatad éxan

PERSRERM, D9ekRoh Euio 8 osREE B Kb Bkcltkd sgminal o
ﬁlhﬂ:htsufdlﬂed:elmqﬁeketh@toa)e&@)ﬂﬁﬂldnaa&ﬁ $8it padefdrmviiadl that the first
access point is remote to the access terminal to which said received packet is to be
communicated: 1) generating an RLP header; ii) generating a tunnel header including a
sender address corresponding to said first access point; and iii) transmitting the received
packet with the RLP header and tunnel header to a second access point via a
communications tunnel. An exemplary first access point, which is coupled to a second
access point, said second access point having an airlink connection with an access
terminal, in some embodiments, comprises: a remote determination means for

determining if the first access point does not have an airlink connection with an access



communi cations tunnel. An exenplary first access
point, which is coupled to a second access point,

W@ a00d/1$35epnd access point having an airlink coPCEUTS10071070624

with an access termnal, in sone enbodinents,

conprises: a renote deterninatti on nmeans for

determning if the first access point does not have an
airlink connection with an access WD 2007/ 143721
RAMNIEROVTCD ZPadat isgotbe coinprainiqateditrinetic deypecikesketipgogessing
B KBNSl ook STRLE: APHL 5E, RACKEL: PLICESLADemote dovi
&S OF BIO P B edEF iy Fat kM B B Ve FHARRT FLRsTgte deviee
PEKeSEoPBkiAL mcaas thehiipt © RIEN h&Rler pakkeion Pica6 e &Figferating an
means including: i) RLP header generation neans for

BeRdrcadar e luting mvplup sefde indigisq bt appddreatale wed fergrouting an
REB gl fia ket (R BRch et RIAEAOE B i heccss poin

paakldicatieradecration mcamtfor gaeeeimg aponmed padkenineldcihead &sr tunneling

eperati on. neaps for neragting a tunnel packet header .

1t R PgF ket iRfTelT 10 BAPRRLED B5ORBRUTSRTCLIGI NG SSeind access point for
Raskalsid P8R Aat8d to said second access point

for transmssion to sald access term nal. [0011]

Vhi [[80M4r | Bsleembouds embedimsatsdhabe beenddisousslad thastrmary above,

HoBRghe ARG Sieredahati Retis AN sabohE e el e e feaures
s EY 18¢ fdafifed @AEMBRISALEES aicl 08 HeRBQAVE bt @nMetdesirable in some
necessary but can be desirable in sone " enbodi nents.

s hedimgatsaddimsrons hddivenal fesgurcs rapalfidiraeits angh dediie frct gscussed
r ' . in th ai |l ed description which
fie %@ﬁ&%@ﬁ%&ptﬁ%ﬁ?‘&%ﬁ SOF THE DRAW NGS [0012]

Figure 1 illustrates a nultiple access wreless

communi cation system according to one enbodi nent.
FR’IEE]D]&SQRJETIBN@ETHEDRAIW of an exenpl ary

comuni cati on system [0014] Figure 3 illustrates an
exepily Reuwod killuptedterdh ngultipldi accessowirgldsacemeyimication system
netV@rk (&llél)em%r 1hi fecture and an access term nal (AT).

'[“‘(585 ﬁlg I gure 2 Ust rat es an exenpl ary network

inclyding a. centralized, AN architecture and an AT.

{00113 fiehRE 12 eiS sihprm o s BB g e SRl sy

communi cations system different exerrploit)@( packet s

f | oB0144ndFieee HHbwirses ascxesudary acerecsk inohedinepgistibageg access
of ' Ln.diffierent flows. [0017]

,ﬁﬁg{f}%&’é&} %Clglte%ﬁ%\%\%ﬂ(g% y%g &gh&ggiéln%ﬁgr y nmethod of

OPe b9, Bl PP R Sra B 15 SRR St VB S an

architecture and an AT.

[0016] Figure 5 is a drawing illustrating an exemplary communications system,
different exemplary packets flows, and the drawing is used to describe remote and

reprocess bit settings used in different flows.

[0017] Figure 6 is a flowchart of an exemplary method of operating an access

point in accordance with various embodiments.

[0018] Figure 7 is a flowchart of an exemplary method of operating a serving,

e.g., local, access point in accordance with various embodiments.



[0018] Figure 7 is a flowhart of an exenplary nethod

of operating a serving, e.g., local, access point in
wa@ewongaece with various enbodi ments. WO 2007/ RABUED07/070624

PCT/ US2007/ 070624 5 [0019] Figure 8 conprising the

conbi nation of Figure 8A and Figure 8Bis a flowhart

of an exenplary nethod of operating an access

termnal, e.g., wireless nobile node, in accordance

wi t HOQEN i oEgum%@dnmmgthe [comboqat@n gﬁFl@ug: §4 apd Ergava Flyis a

acce rmonal 1n ace rdan
ﬁg?/?l(l)alljg 3%: IIrlbexa ﬁ)logé);ﬁ)erﬁ an,acass rrmn%ll, Res Igvurelefss mobile
ﬁéﬂe@ﬁﬁi@b@ﬁﬁcmﬁﬁs&lmleﬁmodm@ﬁmr dance with various
enbodi nents. [0022] Figure 11 is a drawing of an
exe y [
eb ooy T BB e A SR AR D551 o R vordance with
vomms ginbatinmmtssyst ens are wi dely depl oyed to provide
various types of conmmunication content such as voice,
dat gooand BRuRNI0 ThekewhY D aiex Myl aftaccdipbinfifaRefRAEe with
systens capabl e of supporting conmunication wth
Wanaus smbodisranés. by  sharing the avail abl e system
resources (e.g., bandwidth and transmt power).
Exarf22§ Bigusutlhismudriwipkef ac eessplsyysicesss poimt irugteordance with
Wrld Interoperability for Mcrowave Access (W MAX),
VﬂVPﬁFg@Og ol s such as Infrared Data Associ ation
S rDA), short-range w reless protocol s/technol ogies,
Ih DESG Mgy, ZigBee(r) protocol, ultra

Mﬁde bandg&UWB) prot ocol, hone radio frequegwﬁ

sy cg@p@p%go%g@g‘é%s arg, Moty QPPI? p)prowde various
%g%gﬁr}“f[ 1&5@&%5%%{?%{;%{3? V\i&%ce\” ({/e\ln?ifg cg%dg)l? e%g%‘,[ sty)gterns may be
alultipdereecfINysteims Alpatdan ceJupp8Biag Tamnetidatikn wﬁmcrmit’ipkeglyers by

Hiitor ShiaU S P eet (k. HBER SDLRRAORY Cldemples

88such %dlﬂ‘(%l@fa@@etss syRkdnYAh luMé MEdrRERiterSRMBIREy T8t MBS wave Access
net wor k nmobi | e radi o network, code divi sion

o iMiA@i)eln&@m@sgoto(:@E)mh aslifleiod RtcAshecidtion filBA), short-range

Wéﬁe%’é l 3 acfég?%w@ﬁﬁebﬁ@ﬁmé r#&é%eeofogol ultra wide

BMDKSEWBB protstol, /Q\M:f}%)radlblffﬁuevdily\(HShﬁRFWMﬂeB hiBroBsS 88&ss

requency division nu | e access (FDWA),

nliotcmiq(ﬁ%m %rveé(a@mé;te@mhogy éWWlatwmléSSaE}b@@Qt oarRihity

AR PHGRT Ws TP G GEPTHFE BRSO gy SR ©

technology, public switched telephone network technology, public heterogencous

communications network technology such as the Internet, private wireless
communications network, land mobile radio network, code division multiple access
(CDMA), wideband code division multiple access (WCDMA), universal mobile
telecommunications system (UMTS), advanced mobile phone service (AMPS), time
division multiple access (TDMA), frequency division multiple access (FDMA),
orthogonal frequency division multiple access (OFDMA), global system for mobile
communications (GSM), single carrier (1X) radio transmission technology (RTT),
evolution data only (EV-DO) technology, general packet radio service (GPRS),
enhanced data GSM environment (EDGE), high speed downlink data packet access
(HSPDA), analog and digital satellite systems, and any other technologies/protocols that



evol ution data only (EV-DO technol ogy, general packet

radi o service (GPRS), enhanced data GSM environnent
w@ EDGEE372hi gh speed downl i nk data packet accesBCT/US2007/070624

(HSPDA), analog and digital satellite systens, and any

ot her technol ogi es/ protocol s fhat WD 2007/ 143721

PCT/ US2007/ 070624 6 nmay be used in at | east one of a

wi rel ess conmmuni cati ons network and a data

verhe nbeskiniad fegstroae wh p kv irdl GO 2ahmBa vetiens nefwerkwingd @l datss

nq%tiﬁﬂg&%gc%§§nﬁonnunication system can

SRRt =R Wsupport communi cation for nmultiple

wireless termnals. Each terninal communicates with

one [8924kor Gepeialy. eovdirslenwdni/iipleracssss APEETUG At SYsHan can

glﬁ{u\f‘t?ﬁé%)u?@%gPﬁcﬁy EraBuhic Vi fof RRIEHAE WALRsd 1cRKinbRr Efi}]ceh terminal

ownl I nk ers to the comunication link fromt
basmusicates pmb ono ot herd kasmistadbss viatdngrhissiomvar the forwakd and

or [jn refers .to the 0 icatjon link from.th
{eSFrt Mok Thg FoErg (kA BT R B b o Risb i GrTink from the
basBKtatiBRYtoBe REhARIS, BMehe YoverR 1RIKNBE Eplidk) $4Bgli&rRuT
fgnal -out or a nultiple-in- nultiple-out

mul ti pl e-in-si
¢ovnnmpicstjest lerk froosierRaRbrte ihgpasestrtiens. Thisgommunigatien link
acco

access rel ess co ni catjon, syst.em. ding to ong .
BB SR PN TR LTI SRt URLED pSFRI-L i iy B -n-
imetpielest muMOpéyetenant enna groups, one includi ng 104

and 106, another including 108 and 110, and an

add ghﬂﬁi al Rbﬁ%%r@%?ﬂ é é}?ﬂgpl% Tdcest Wirklds commBRic¥idnQ stem

antennas are s ant enna group, owever,
awosling tof ewembadieam asillostyatéite Ab aédezepbifitor00gad™) includes multiple

ant enna roup. cess . terninal 16. (AT) i in

B R OHF O DA e U8 psolFinasing (i 110, and an
adieaA s chkgn ANG dhlid 147 BISPT {, onlYf Qo BkdrARs 4@ sRGFRES cach
termnal 116 over forward |ink 120 and receive

amewrargoip hofvenin motewdewerr antenahs map bowthzeddpeeard anfenka

118. ,Access term 22 is in co ni.cati on w.th

B ASEST SRR T BA IR Sy omiraR R Wi abeRfstlyg na 114,
whaRSitdnnhdf 1Qr 7@t 119 Arab SmACEBEBatloftdabaks tk2Zmin@V €16 over forward
forward |ink 126 and receive information from access

tiel irhand reegiveingermagioe figg aqopss tamainall I 6 vEDBVEyS tisknl 18.

%8?%&" Pén%?{a;l 5 15' i lé&n icagigrg Wit‘il%ﬁteﬁﬂ IJO%GanEq%S}J\%ﬁere Fntennas
I'fferent frequencres for communicatlon. For exanple,

106 avar KO8l tramsmitARfonmytiaise aacebs tdrmient 22 begudereyd tihen26 and

that _used by reverse |ink [ 0026] roup_ of

18. ach
HEA Memagtondrom Aeceay f@gninﬁ‘lba% 5T fﬁW@veiﬂE lagslpg%%aDtszsstem,
QAURCERIEIALE 19k £10, 184 &5 h Rt fEquihci

gccess Ci%%‘? ntlﬂ.k%l ngi ﬁ'@’ enéoocﬁ[ ﬁ%nt Qy ﬂ%n(?ef%%a g%%lﬁpg%gg)éh
coremdesatime fot exacgrienfoivead Enk 62@oweg sise 4 diffaremlfieqienca then that
sector of th e
used by reverse link 118.

[0026] Each group of antennas and/or the area in which they are designed to
communicate is often referred to as a sector of the access point. In the embodiment,

antenna groups each are designed to communicate to access terminals in a sector of the

areas covered by access point 100.

[0027] In communication over forward links 120 and 126, the transmitting
antennas of access point 100 utilize beamforming in order to improve the signal-to-
noise ratio of forward links for the different access terminals 116 and 122. Also, an

access point using beamforming to transmit to access terminals scattered randomly



areas covered by access point 100. [0027] In
comruni cation over forward |inks 120 and 126, the

W@ e@ns#d7et i ng antennas of access point 100 utPCT/E82007/070624
beanform ng in order to inprove the signal-to- noise
ratio of forward links for thé different access
termnals 116 and 122. Al so, an access point using
beanformng to transmt to access termnals scattered
Mw@mwomag@wq%mmtemmﬁmmmls n mdngldx@glng cells
than afi QUL & ? in t‘rf’lalflnS Sttlne SiroI ! er1];1 re%ﬂt:ennapo AR qcces terminals.

ar i a1 nel orgn Gl § YEFPRARN "N At ces 53 A

transntttlng through a single antenna to all its,

accd8&8l er A&PSSS POIPHELEPC Arfixsd sladen Besidrer crrympicafing with the
{Mﬁﬁls%ﬁtrﬁ%hlébs@éjre%&fedqg aELnL GRtd Qe KBdd BEa base station or

termnal s may al so be referred to as an access
sooleothar thioni@oBgyaAb asc@sssteamnahmay alse bﬁealiftdhmraccess device, user
terntnolggg An access ternln may al.s al | ed.

8%%%“& &erﬁﬂg%}w%ﬁ}l%@ﬁ e‘(lgg)tem%‘tn }Nél]e §§term1nap mobile

RN inteHile YRS @MH @8 de bedomd \Gher thﬁﬁJ)l%@yS term nal,
mobile termnal, nobile node, end nodé or sone other

t(:_\ﬁ{) dﬂry‘lo%ﬁ 109 %%]locil q%a%rgm'osf aff 691|b881¥lwﬁt gg{fﬁ&aeﬁ%)lagg access

an exe access
poianpl (edryl Aacsesplaie ﬁcmembrrﬁiﬁﬁ)l 130 ia ammws&mm(mo& thtaccess
t he accessH§P0|nt 210, traffic data for a nunber of

preink2 W, fraffiedatastop p dunbetiof daghstiaps i spowided dom o datﬁ goygee 212

{eofniﬁl Inen(gT%)dag‘ﬁ;rgceggé}czqgsor 214. [0030] In an

each data streamis transnttted over a

[ ooREE Y S SRS R LIS BrRRAEPRRr s opgptive

gasshitaitenrat meadath prResson2 i fambis Céddas, a60dithleaS 6 @B Braffic data
sel ected for that data streamto prOV|de coded dat a.

fm @39!] dapnetreagrleased an a proiculas epdiggsdicarerselgpteddgr thet data stream to

pI ith pilot data using OFDM techni ques.
8%&%36‘{%“& is typically a known data pattern t hat

k d b . th
rec B °S B et oisD Theh S P o mi I M LSRRt data
hd O@b@f aetnRichel. Achifedag md@maﬁya kﬁ@\m daRShEAN

hen nodulated (i.e. mapped) based on a
pacessediinar knmvmmamnem and Uta,gﬂve u(S@l g.the BRSKsr syQBPKp estimate the

e e Hon T R ES hE & e IR Pou RO @b is then
modurRdyl at iyaibol Q{ap?é’d)rbaﬁj&{t(ﬁl zﬁf)afrﬁ&[[hﬁﬁbfdth@tlorﬁs%h&ﬁér(@r% dBPSK,

by i nstructions or ned rocessor 230. [0032]

%Blﬂ M-P8R. glyltvﬂb@IAéVI)r &@tecaeécfhr ‘tblflt dehestergnptoqreedergogplation
% t{q%g Py (gaet‘a rate %Rc%n%ba&'}f'n'tl%ﬁ Po%%‘gn%ga}ch d‘('zlgt stream%nayn@ey

rocess ul"at1on
determined by instructions performed by processor 230.
[0032] The modulation symbols for each of the data streams are then provided
to a TX MIMO processor 220, which may further process the modulation symbols (e.g.,
for OFDM). TX MIMO processor 220 then provides Ny modulation symbol streams to
Ny transmitters (TMTR) 222a through 222t. In certain embodiments, TX MIMO
processor 220 applies beamforming weights to the symbols of the data streams and to

the antenna from which the symbol is being transmitted.

[0033] Each transmitter (222a, ..., 222t) receives and processes a respective

symbol stream to provide one or more analog signals, and further conditions (e.g.,



for OFDM). TX M MO processor 220 then provides NT

nmodul ation synbol streanms to NT transmtters (TMIR)
WQ@2®a/1431ebugh 222t. In certain enbodi ments, TXPGA/NR2007/070624

processor 220 applies beanform ng weights to the

symbol s of the data streans afd to the antenna from

whi ch the synbol is being transmtted. [0033] Each

transmtter (222a, ..., 222t) receives and processes a

ﬁI@Bb’é@ﬂ filgers, asdmpsonm)sféaman@iog skgvaleléo plowidsra m@iléated signal

and f.urt onditi
908 s R uRior S 0t YPIRARRE AR Bt vt rgm
aatbriPEONYRY thsgughit22emelting Sdngimatds ﬂrcﬁn prrauictRas®24a through
nodul ated signal suitable for transm ssion over the
MfocenesHry. NT nodul ated signals from transmitters
222a through 222t are then transmtted from NT

ant do0g 224 acdehy touginal 24 the trapspatct imvedwated 0343 arAtreceived by

cess t transmtted duI ed Si
B R By s e 6o i BRIgiSb i e He
ﬁﬁ@ﬂe&@&a%sﬁé@ivefré&meﬁ?i ?Qsmmr&%% zlsar AL ESebr (D54a, ..
respective receiver 254a t hrough 254r. Each

Zgbém@ntlc(@ma filters, amplfiags) ambcmzwrtcpomfsﬁ e rggpgctivielreesed 81gnal,
?npuzgf l[he cal gltlf)n%(f) gr%a](:l: r‘gov ﬁr{g&%il)e SPRIS F aéllﬁgﬁllﬁl?ertrp?occrﬁse% %5: samples to
p@We@sGon@asbnﬁufgt hedeiRaog dﬁﬁsﬁ%tﬂé&tﬁ sanples to provide
a correspondi ng "receive synbol stream [0035] An RX

dat 53 c eﬁﬁ?\bx 489 tp"rct’!:%E‘soE ?6@ {h\éﬁ%c%%s RhE f%%%sggs R NReived
rec | ve Sy ol streans rom NR recei ve 4a, ...,
26rvbol stresedfram & peditvdrs (15dn, r. ehiéllr)/b’ﬂ:sed pn e pesEithgreceiver

é&%%ﬁglp%ue ; g}é}grgg\é}o%e ngt eéwégap(gl%/sgggrlns S'Hlee ﬁ&sdata;r It)]r%cessor
Q‘@O Mheg leﬁa&ﬁ&es Qi%ﬁltéi%é%&e nCABddel LR oLy E%ﬁi)ol%%@rﬁ%
recover the traffic data for the data stream The

mcowélsﬁr Wn@fﬁbyiamwﬁw slafrstreas s dihe pBECHseng IRy @Wemtoafrsyor 260 1is

hmeaBS T Bl TR PUOGTRRRor 20 BB g duf Fesor

Qrzpa:t&m@[mt%?@ymﬁm)@h cally determ nes which pre-coding
matrlx to use (discussed below). Processor 270

for es AAG GRS

i nd x p I‘tIA rg[)ge‘é%j’r?)? Eﬁgv% e portion. Hl%@%ﬁd%&h%w Hse
(descasssd beiomk. ﬂ?msug)e 2@ jormmigdesi ssevarae linlusessppesomoprising a

i nformtion (grgf}“lﬂ h‘e communi cation |ink and/or

PRE 8 %’?T\’REHO%I g’ﬁ CPPHYY everse 1ink nessage is
then processed by a TX data processor 238, which also

r ecdﬂ&ﬁé t ifh¢ feiV@rSQ &ink mopgpge anaymmmﬂswa@mséyms 10 Hfgrmation

reggrdn% t%g i Gforf iggk alr{ﬁ?grutlhg ‘fec%lvgx dgtanprg thaTRE rev%psb link

message 1s then processed by a TX data processor 238, which also receives traffic data
for a number of data streams from a data source 236, modulated by a modulator 280,
conditioned by transmitters 254a through 254r, and transmitted, via antennas (252a,

252r), respectively, back to access point 210.

[0038] At access point 210, the modulated signals from access terminal 250 are
received by antennas 224, conditioned by receivers 222, demodulated by a demodulator
240, and processed by a RX data processor 242 to extract the reverse link message

transmitted by the receiver system 250. Processor 230 then determines which pre-



conditioned by transmtters 254a through 254r, and
transmtted, via antennas (252a, 252r), respectively,

whawk/143928ccess point 210. [0038] At access poP@I/USW07/070624

t he nodul ated signals fromaccess ternm nal 250 are

recei ved by antennas 224, conflitioned by receivers

222, denodul ated by a denndulator 240, and processed

by a RX data processor 242 to extract the reverse link

pkegmmeatrix toans fartdetsgmingng the beenirmars weightenthesprocesses the

Proc sor. 230 then determ nes which pre WO 2007/ 143721
20071070624 9 coding matrix to use for

detern1n|n t he beanf rn1ng wei ght en processes
the (0@, a&eéwrw%%% aﬂgﬁl c§ BOLoss m%fay/mg%@aﬁﬂm Piepsgssors 230,
SRL NG BN AL Bl rt&lﬁ] eS8k ALks 1 @ﬁﬁﬁl?%’fatl%ﬁ% rneg%gy 232 to

and/ or 242 execute e routi nes and uses
cattal thefaperatibn oﬁtheracmsﬁrpomt 2BRandbimpdament mﬂletludds Memory 272

e rgéé%qwg{ﬂf:d&e 1? ess Itlld ltgcgséglisaﬁg igﬁ d/or £38 execute the

fiﬁ&lﬁég AHAQUsBRAhk ABta/iFFoPRERSPISE Sy 2600 caMieH] e Ration of the
execute the routines and uses the data/information in

pasRe tyrmpingl 250 andnmplsmenheciipds.at i on of the access

term nal 250 and i npl enent nmethods. [0040] In an

as Pg0040] Si IpdreR3pdet] SintpdR AN eclddsipret gnbighid@mitlyysimplify the
inmplify the communications protocols between the

SRBRRHRIGH oS QEQISCTIE PelbIcRn LedrEHial 6o Nt ek edameryiaagvireless

%ﬁ?@é&e GRS ’Wghéngl%VRﬁ fa Iﬁtﬂd{)ﬁ‘% 1BR0RS fate tRe demands of low

acconmo ate t atency applications,
bitanky appl\d@hiéhs, surhfasMOIPh an@stndran@dg cadtooatiditiconss.
[0041] In an aspect, the network conprises access

termoedl]s (e asg&ﬁ BB ndEGRE SomPEIsaEdes{ A¥hinalsQBAZland B access
AN supgorts both a centralized and distributed
adpdy The

network architectures for the
centralized and distributed depl oynents are shown in
Fi g.[0042] an@h&EA su@pm&ﬂuﬁhhicvﬁlrglize@ @ﬁkﬂ&]strfﬁug:ldrcbpﬁ)yment. The

illustrates an npl ary. n udi n

BRSO HOP GRS RS O8O CSntiged AR é@@‘l Uf?ﬁdﬂsﬁoymn are shown in Fig.
gia84 Fibutagdeatehy tecture shown in Fig. 3, the AN 302
conprises ~access p0|nts (AP) and hone agents (HA). AN

e, W61 PR BB Rt cuT P3uB A insy o tsgueca an
30Raidgl AUes3an IP cloud 312. The APs (304, 306, 308)
are coupled to the IP cloud via |links (314, 316,

3 18)40044}5 P eli %ﬁ%&%&edﬁ?&iﬂe&uﬁ MdndtFid S, BRUN 802 LOmbAs

Vi a
access points (AP) and home agents (HA). AN 302 includes a plurality of access points

(APa 304, APb 306, APc 308) and home agent 310. In addition, AN 302 includes an IP
cloud 312. The APs (304, 306, 308) are coupled to the IP cloud via links (314, 316,
318), respectively. The IP cloud 312 is coupled to the HA 310 via link 320.

An AP includes a:
Network function (NF):

o One per AP, and multiple NFs can serve a single AT.



An AP includes a: Network function (NF): o One per

AP, and nmultiple NFs can serve a single AT. WO
WQ®7n43¢3i721 PCT/ US2007/ 070624 10 o A si ngl e MNFI/US20011€70624

| P ayer attachment point (l1AP) for each AT, i.e., the

NF to which the HA forwards ckets sent to the AT.

In the exanple of Figure 4, NF 336 is the current |AP

for AT 303, as shown by the line 322 in Fig. 4. o The

| AP may 4 ﬁiaglgé\ﬂi is3h¢y Hhéaerf e)ttatslun@ptnomt AR dot ¢agh AdF, i.c., the NF

packets ovel b ckha 0.t he AT The .| AP a

per f or ms t“i’] hftﬂcr‘]c AI g [WaIdS lpﬁckets serslt fo‘ r;[h?'r%gt tin tl%e ei,xaﬂg)%e of Figure

AT. (I n 4, somscapaeburent B\P 20 lAT 305 a§ﬁﬁa$\i'1ﬂ5y e $ihe 322 anFig. 4.

perforn1session configuration, or change the session

statey) e [Re N S ang g§3r ﬁa{hﬁoﬁ?ﬁ)t(ﬁft’ nhigs rd‘u@m% %gﬁfbk@{s over the

the TFs in the fornms ncti1ons
al | ocat ibagkhamhtoae AJ. and t eari ng down resources for an
AT at the TF. Transceiver functions (TF) or sector: o

Mul ti pl ertean PARRso itfbrial kel flh@iohRoT tcadesSieh MRAstar for figd AT. (In
AT. o0 Provides the air interface attachnent for the

AT. o Caamgemboflfragnéspnkyghe session sranksr daraprIfaresepsen

condi | SAEFLARREL" MRARMOS BB Dol Sies v o2

TF 326 328. . I n AN APb 6 NF, 33

TF 335 ol Mieaciais the folukpliaSorseh obor i Hect ks %rms
TF 338 apgktibhs ﬁﬂ@allcﬁ‘anﬁg rhaﬂﬁk %%)ﬁd @eanh@tdg%ﬁlé&%u}c)és for an AT at
presented to the nobil e node for each NF in

active tbefF. Mobile node (MN) to support |P |ayer
nobility at the access termnal. APs comuni cate using

a tunnelTrgscpivot fathomdgTiFpadeoner | P. The tunnel is
an IP-in-1P tunnel for the data plane and an L2TP

tunnel, fl\@ﬁltl%[bﬁpe‘f QIE. b nﬂltﬂﬂiTFs [:aqlos‘éﬁ]e a@igglg lhary AT 303

|ncludes rality of rfaces | b 344,

e agﬁ,sonetlnes is,

C oupl 8d )Ptr BVlg\%@NE cay Ant\elﬁgce aQtachrnent k%01’ th

o Can be different for the forward and reverse links.
o Changes (L2 handoff) based on radio conditions.

[0045] In AN 302 APa 304 includes NF 324, TF 326 and TF 328. In AN 302
APD 306 includes NF 330, TF 332 and TF 334. In AN 302 APc 308 includes NF 336,
TF 338 and TF 340.

An AT includes a:

Interface I x presented to the mobile node (MN) for each NF in the active

set.
Mobile node (MN) to support IP layer mobility at the access terminal.

APs communicate using a tunneling protocol defined over IP. The tunnel is

an [P-in-IP tunnel for the data plane and an L2TP tunnel for the control plane.

[0046] Exemplary AT 303 includes a plurality of Interfaces (I_a 342, 1 b 344,
I ¢ 346) and MN 348. AT 303 can be, and sometimes is, coupled to AP_a 304 via
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350. AT 303 can be, and sonetines is, coupled to AP_b
wW@®7Mm#E2Wi rel ess |ink 352. AT 303, can be, apdI/US2007/070624

sonetines is, coupled to AP_c 308 via wireless |ink

354. [0047] Figure 4 illustrbtes an exenplary network

400 including a distributed AN 402 and an AT 403.

[0048] In a centralized architecture shown in FI8 4,

wirelepHinks3Hb AD r?r@é can bg gné a¢m9tlra@slsmoapl@d tevAPhb g06 via wireless

alllélg ggf A”l; (;502,t csanae r}'}l Som agrg eeﬁt%s O etle I J}f% Vzﬁl)ylreless link 354.

i ncl udes a_plural of NFs 04, 406 408

pl ur@#44y B’rgum:%ﬂk%%atss mwem&rﬁ ngtpyork ARO fnc L@aqg a ljgtributed AN
43P ndh AT 4phoud 418. NF 404 is coupled to IP cloud

418 via link 420. NF 406 is coupled to IP cloud 418

k 422. NF,.40 l.ed t 418
Vi odotdsd (8ot RO R E RIS (5 by
Fb%ﬁ;allwﬁssﬂ)@ﬁtdd&nﬂpw Pihed T s§ MR AN dRhpridR RtvidiR fuliitioBs, access
via links (428, 430, 432), respectively. NF 406

p@m@c@ué lhepncragetaPExcranlary AN 492angtudcap durghiy)of Nfisg404, 406,

I mL e T

NF’AOMMQupIddets pp ctdu\zleﬂly vﬂ 1&94920 AF AO@ribQoupﬂeh ltthBCIa-lEd 418 via
462 and TF 464 | udes TF 6 and TF 4

hapk 422. 20K 40 & qpa@kedwlﬂwleu@ﬁ&% T 1&#{2424[ éBs@}ld §|1%ése00é1ﬁled to

T
A T
c@m m KaR), faspeaivel§T NT 4@6 is colgledfo (Afb Tl Q] ABRLH AL, iR [t 414)

ik R R p R sl minaBf bpolihd el ugfiaonp b 412

A@SQH![ABeﬁa fifks (IMI@ 4UB, 844\t RgfecNely.Therefore, nultiple
FS may contr resourcés at a single TF, although

t heg[p%ﬁg OUBCES) 11, fIRPAGRS L ATEPBICS b2 SRS TF 466 and

exa i's acting
49&68aﬁPSd1«OMnbMdé§1EFl47mald4m4720051] The rest of the
| ogi cal functions performed are the same as for _the

di stlP9ht edings élﬁ ety sdhe qu)@t@ﬂ]:r fog éﬁrﬁl’ éli“i/mAlTY N can be
[R5 oBiR R | G, A BRIl 5 401, e ncrep

= can somet imes is,
canpheidating Weh an MOaS\a [art ofithehass skt, p&rfaibgd. thd\ﬁmdﬁ&lscrﬁf n

be, and soms.tlms coupled to AP ess
i sTagna god g dovRrgroute B 11 &t Mebal LRt
ﬁ'altﬁ)léjfﬁ‘ﬂ" s Yﬂag c%ﬁr@ll r@ﬁrée‘s RKa §iaBle 10 Qﬁl%]ughrih&% %s%ﬂfcek hiee

DO and . ) T obtains Service froman y

managed 1ndependently In the example of Figure 4, NF 408 is actlng as an IAP for AT

403, as shown by the line 460.

[0051] The rest of the logical functions performed are the same as for the

distributed architecture.

[0052] Exemplary AT 403 includes a plurality of Interfaces (I_a 446, 1 b 448,
I ¢ 450) and MN 452. AT 403 can be, and sometimes is, coupled to AP_a 410 via
wireless link 454, AT 403 can be, and sometimes is, coupled to AP_b 412 via wireless
link 456. AT 403 can be, and sometimes is, coupled to AP ¢ 414 via wireless link 458.

[0053] In systems like DO and 802.20, an AT obtains service from an AP by

making an access attempt on an access channel of a particular sector (TF). The NF



maki ng an access attenpt on an access channel of a

particul ar sector (TF). The NF WD 2007/ 143721
wWeAN/WE2007/ 070624 12 associated with the TF PETEB20T0624

the access attenpt contacts the IAP that is the

session nmaster for the AT antf retrieves a copy of the

AT's session. (The AT indicates the identity of the

| AP by including an UATI in the access payload. The

YATiated yithehe dE deccagnghelarcesd diterspt qoptagisit IAR/ﬂ)aﬁiﬂirtb@@ssion

%n%%es f%P’theaA"ls" 611& rel%rsl?vﬁ %%8tggg% &o?ﬁlu E‘B?SSIOPh@%k?ASIS 1n%1cates thee
RREHGEthalAP by inehidapean €A PUIICHS asdésdpaydsada TMACATD nwdae used
data channels to comrunicate with that sector. [0054

Ao 1P asidEass e dlfqvély,&ftdrﬁwh% é/hB & rRppRs wsefl O@Eﬂllpﬁlge dslgess of
f.ﬁggﬁ%:)s(ﬁ% gﬁc%eés 1%@&55 g #’Jh%' asmgh&ilnatq{' %ngér%%g gésgﬁrces such

recel ves the report or war
aed WA R ID aad data chainesl tb ebmdeae: Wth wifat edetarn turn
provides the AT with an active set. For DO and 802.20

as tihes4)ar A diABhANE MEATHRAA¥%nd b h&Jodt ihSicerARCthb BtHRP§cNTs it can
that the AT can communicaté with (except during an NF

h%m dod theitregnal steangthar Bha Eﬁp@cmes the r@m andefgewardeft to h@ctwork
Paesgg cg%tgﬁg:g?n thg (f 15}{%\%? urt protvp(‘iets R AT lﬂmglra]dﬁlgtvlcﬂ] ﬁ% For DO and
86220 spthag bue ﬁfpleandmeetdmaﬂdsr Iﬂﬂeﬁ@ﬁ e&@atyrcﬁielwﬂ tHaOthet ATE c#hl

and is. responsible for gotlatln and managi ng t he

%Pm@éﬁllcﬁ"éh‘” X@e@aﬁu@@mﬂﬁ hapdoffivhes thegy are topeposarily gwo). Each
5 Wik {:&ﬁmﬁﬁ%ﬁt%rfwltﬁ]t ey %{l 'féﬁva?c? e rbRRalda v\}-%hdglﬁ signaling

Ive Sse ere ore the se SeC ors In
td”thlsATnglesNﬁsﬁhlg MNFals@adts a9 eativadebased oontodler fokhiee AT and is

wi | | i nue to send periodic reports and the network
@é@%l@%%r%gqtﬁlnwy HHEOEIRE oo Rt ou g fear dPBHOY Fsources for

al%tA%és% witSthe R&ctdHl ifeR @l Q¢nd  in the network.
[0 NFs 1 n the actlve set wll also fetch a |loca

oDl SR, B T R s
PiF apefdct rdouftel NEhe AT will OO uc k@ kend febblicaéporlsianli t ddiwork
soft handoff, on the uplink each of the sectors in

based sentrallsr gwy addgr Fanovegedemdn the asiveset pa e  gloyas around
H& g@nllnk each of the sectors in the active
ansmt to the AT S|nultaneously, and the AT

pagﬁh&eﬁ[ olblgg}n IeZ‘ICt\iYeFdﬁétt:r a]§9, gﬁfc"tlgl}?; ?08?1100‘9%§C ﬂg:ngessmn for the AT

W’h&hﬂfé& iSiRfike N@REQET ThAsckybEtd &@d&f to ctoﬁl%lﬁﬁéa'té/ﬁroﬁ@ﬂy {th the
to allow the AT to switch quickly between sectors

e active set and nmintain service w thout haV|ng to
make a new access attenpt. An access attenpt is
[0057] For a CDMA air link with soft handoff, on the uplink each of the sectors

in the active set may try to decode an AT’s transmission. On the downlink, each of the
sectors in the active set may transmit to the AT simultaneously, and the AT combines

the received transmissions to decode the packet.

[0058] For an OFDMA system, or a system without soft handoff, a function of
the active set is to allow the AT to switch quickly between sectors in the active set and
maintain service without having to make a new access attempt. An access attempt is
generally much slower than a switch between members of the active set, since the active

set member already has the session and the air interface resources assigned to the AT.



generally much slower than a switch between nenbers of

the active set, since the active set nenber already
wha®7tkss2sessi on and the air interface resour CBGI/US2007/070624

assigned to the AT. WD 2007/143721 PCT/ US2007/ 070624

13 Therefore, an active set i5 useful to do handoff

W t hout affecting the QS service of active

appl i cations. [0059] Wen, an AT and the session

gretore,ian aptiee SoAB uselybta da kandoffrwitheueaffeating the QoS service of

%hR%%nﬁ&%%gly the state of the connection changes, the

HeW VBPUES Yor the attributes or the new state need

to be distributed to gﬁgh of the sectors in the actjve

set [P9P%4 t Wenyan fdiRe (e SRR BRECB NI BegoliRteatiriogies. or
ﬁ?&ﬂa‘cﬁﬁ AE stald bR BSRRr chhRfes BTN & aldes Fdt8he A¥iRSites or the
of headeérs changes, or security keys change, an AT may

nov stete rebtl ¢0 bodistibutadrne catheofdbe sictormintthe actsectbin auhelly

t hese changes ar ro ated.to that sector. Thus .
BUBHY SERBET ORI S TRB S CERb N SOBE P B AR the
type of BSRIcAThERAR coRffRey CHRRGE Sn rmymlag nb€&Sable to

critical to synchronize than others. [0060] There are
edmeeniaicrt el patd agiectot antd thesc sbangex ercfpsopagaicd te Hat sector. Thus
network .for.an AT t hat S an ti,ve .connection:

o HetasP & BF apds L Fou2Re ioRE A58 GERRSSR Blfepy, some
dainge PALN b REV St al foesyAdhrodizd tHa&thed® or an NF during

a connection. Data state includes things such as

heaqgggeo| cO ér@%ﬁeotgre% iff tes BERafe!o? Worit &t d"?itﬁg &Work f
verj dyAan?g an |f??%UIﬁ£?o t?gﬁg %r. f§%%2 Segsioﬁ oran
aflaha Has at hetinstcaneedtiont he network on the control path
between the AT and the I AP that is preserved when a

con F[ﬂﬂ‘dlif] ONDiaga thRSE the sRAS fl AL n&wdiiCoh M d4€LSath B&ween the AT
value of the attributes that are negoti ated between

avbthaTAB 08 ap A duamg ameasectignt Pats stassinclyfesetbings lyech as header
terd st cLli h Wi

FOBEASHEHS FiS 2l R AL WA B SEEHGR fp g

t he copfiguration for a new application and pl

new lﬁfﬁ‘?{l or SeHISIRG Lhe clafq ‘edte BHEOHoOn s CRaalri betwden the

Wndingahd NP AL PRRARH IR a doRAHLE 1AL df 9fssol tate includes the

appl ication. As another exanple the AT may negoti ate

v4lae of the atinblutes thprarohegdimtdidmtieses the &d’ dnd the IAP. These attributes
C ni cati on. with. the AN..The .negoti.ation of,a ne

SRTETHR SRRt o Srnpetob RS uES 10 B LR gR AT For
EQRGRE, B00NBGY nePotRlt e (165 ddnBighladbe for ﬂehve%ﬁbﬁsé(ﬂfnkan@@upply

the control path between the AT and the | AP or an NF
npvafiltesandolow speseffoptiansindbe aeteoriniadicriong bk ddnSsseaner t he
rAe-rlc;[Pirleﬁ?letl%tg koer'thecgpn Megid2 %sséglgﬁthg{ %}/npllen f’%le lAdlem%u %E%otiate the size and
I THOFMRLT on a5 pover controt -1 6op val tés, T80

Ko dotHe Hehddrs gscddn domatunicatisietvith ilOANRThOAcgotiation of a new set of

attributes is defined as a session change.

[0063] Connection state is the state in the network on the control path between
the AT and the IAP or an NF that is not preserved when a connection closes and the AT
is idle. Connection state may include such information as power control loop values,

soft handoff timing, and active set information.

[0064] In an IAP or L3 handoff the three types of state may need to be
transferred between the old IAP and the new IAP. If only an idle AT can make an L3



[0064] In an I AP or L3 handoff the three types of

state may need to be transferred between the old I AP
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the session state needs to bel4ransferred. To support

L3 handoff for an active AT, the data and connection

state may al so need to be transferred. [0065] Systens
handetfDtben walydbe s@sion stakendeds Fralrotedns fasfedt e supwort Ls} kandoft for
siml e def.l ni mul.tiple routes (0 ata stacks),
ThAPLB AT BTl R o8l oGRS PerR [
route, i.e,, the routes each have indep e at a i

st atlB0658, Skxerms 51% RE W2 28pmalsg L an@?g ?&% a%ta state simple
by Héf?ﬂin% hf Al imﬁéfs&(&e%ég? S Iwitee thel@talfatk 'fc;}%%&gfoﬁﬁéjis local

I'n a hanhdof f. urt , even better step, Ist
asthatooateei. @ athb rovFesath havadinfiépendett driaustate. iBy askhoadtingaseh IAP

L3, hapdoff is conpletely transparent to the data
sihedlitguanhiy B BobiplesyRlRat © Pegraurryn | Godef A
Rirhee cVhiebdRt SteplidtCaifgattihét RF QyifoHdi@Rrent RRItOBXVhich case L3
| ogical step to support L3 handoff for an active AT

hando® ipovmplerely tamspasht tofthe data sieten exaepoler possitde paddat
lrehedeerP and make it local to each NF in the active
SO Ris is done by defining nmultiple control routes
(or control stacks) and defining the air interface so

t hatl0940d coimee e detaatis hay wultinhgepisndannodregiryetap t support
g%ggnd}ﬁf fof Bh %ctf(%yAT 'rﬁ@vettH@EorﬁR)qr%f fife ggﬁﬁecﬂﬁﬂ QlatcAtd R %he 1AP

managi ng the all ocation and tear wn o

arebmokcie $ooaf totdach DdNndlot dotime s¢tatles issdanedngsieénimgadnultiple control

th T since there | o | onger. a singl to nage
fites e CpRb S ind fasfis faar iu@iritd P diyhet SyoaRRS are
FBFcrAEE dhid WA 1o QLN INFE TR HayPR qhif€ At forhd$ahE A&R tiating and
design to avoid a tight coupling between TFs - Since

iahd@nethe altpeativnyand ttar doan of rdseursemned thiFconnieptiqrhsate is transferred

Aobb %, SRk 5 b0 Esind O ARPRI B Gl B A RBRLIEbE he active
St NiE Aa9 Rl soahdkeohetadeRiBndIrsqlifaienBorat aftaiverfidtelesiai®o avoid a

NF, such as power control. ooEs, soft handoff, etc. .
igoerhprimeshatwecn: Hes denes dffareabhiemey oat Seey tie ggom Mo in the

i i nat es . nee nsf ' t
L85 NSRS RE, 5ot LB TR LA A0
tigiteyhdeenizaioneereen[ THGGRIt dbhet Byst tResdneNET Qiclk as power control
efines nmultiple independent data and control stacks
ap- et hepdadhlfces in Fig. 3 and Fig. 4), in the AT to
communicate with different NFs as needed, as well as
t he (8061 e s Bushgngntbe MatiagdsoringctiothgatdToamdo TsNEFoeliminates the

Lge%l tg %rlallélfer t%isss elltg gllil Iait}u h%%&gﬁearrlldtavs%ssﬁoah%:aﬁ% ‘the NF-to-NF interface

simpler.

[0068] The system therefore defines multiple independent data and control
stacks (called interfaces in Fig. 3 and Fig. 4), in the AT to communicate with different
NFs as needed, as well as the addressing mechanisms for the AT and TFs to logically

distinguish between these stacks.

[0069] Fundamentally, some session state (QoS profile, security keys, attribute
values, etc.) cannot be made local to an NF (or IAP) because it is too expensive to

negotiate every time there is a NF (or a L3) handoff. Also the session state is relatively
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WO owali437o1 an NF (or | AP) because it is too expRCHUS®01/070624

negotiate every tine there is a NF (or a L3) handoff.

Al so the session state is relbtively WD 2007/ 143721

PCT/ US2007/ 070624 15 static and easy to transfer.

What is needed are nmechanisns to manage and update the
st@fscsamheasy m teangéeri Whehig rmg@ckfdain@md@hamrsglﬂtsa\mmagﬂj@fdfupdate the

ST ok RS TR SRR e R oot SRl B %Znaﬁt%f fdes
feature for every sy en1reqard|ess of

ar cHP9d4+ uP@Ugﬁ%@hefste%Smpﬂt £ transfy ?refp%%ﬁ@ CM?{J léraftge@g feature for
%Wl it ol A TRIN Ry bk SERBURSSARS P iR NRVARL brl

par ate but ated issue Is t e AT control
bﬂmﬁﬁehaﬂﬂ@bﬁkiﬂmmwmxowﬂhe&wﬂﬂemamkwkhmﬁmﬁhnd 802. 20,
the AT is aware of the L3 handoff since it allocates

and [0 A" SA@@?&aieQﬁﬁ%elz&é@ﬁk& is i ATtcof@sl 0T10.30RRE68] Tohy, in
when L3 handoff occurs. This is called network-based

sk like @sag SARAP. thaid igawstd ofrihe 53 hpedofleyingegt itgeates and

t f ; el . d
o ey PRt AR Ry Thpept St L RERCT R oo
adtohoHobghet alobil ity Mginagdieent ETheaquestivaeid Svhetlieh&fmaltd)A'ﬂi ghe handoff
abl e to make the handoff or have a nmechanismto signa
gQntiolar, At {usgad b bpsgA debility manggementAT pased mobility
managenent is used, the network still needs a
mecHa®n2dm To supped fonlt eblemm aintd lszhblnﬂlailcmgcme ne[mka]eedﬂeither

) nDblllt i oy dv
BRRLER sl FEREEOTERLs Agretim dhy biA fo frf L AER pandotr
TAGY i Aﬁe&ﬁ@@hﬁgﬁlt% Han g calat isaRed, tReAdtwo ORIl ddells a hdechanism to
also sinmplifies the network interfaces further by not

mdipatorwhea it Boulkessrk el ements to determine when to
do handoff. [0074] The primary reason systens |ike DO
and [GQDB] 20ATsseteiabiliky inasegmenoidslsbing obsiouk advaliages, such as

B0 for A oA S AP FELEHR SnRES MR Hg) loca

Qﬁbﬁﬂﬂf gl 51[1%?@%@511@ lﬂétv‘}&k nﬂt@ﬁﬁde@ Gurtee b?l %Pﬂeh&nhg the network
tunnels (fo in the AT. The nobility I'atency

cbmwbmt@dﬁvemnbymemarmathMQ?data usi ng tunnel s
bet ween the current and previous forward |ink serving

S ect[mm] as Theptimas; Re®aishstymbl sik& DArIREI! 100use WoBvFEk bhgd
ta is sent to multiple NFs in the active set

@iohﬂﬂtff wribgusT Pasefi@r@#gl]ltyuﬁncsu opHMBRAND ale fast gpamgh jgsupport
@(%19@% QJCOH@? géeas?n l'saﬁ’{ggl ﬁl n &%rﬂ%@&‘ %IofduF n@r t%n{n?latlng the

changi ng o or war reverse
mobile IP tunnels (for MIPv6) in the AT. The mobility latency can be solved by
forwarding data using tunnels between the current and previous forward link serving
sector, as well as possibly using bicasting, where the data is sent to multiple NFs in the

active set simultancously.
[0075] In SimpleRAN, there are two types of handoff:

Layer 2 or L2 handoff refers to changing of the forward link or reverse link

serving sector (TF).

L3 handoff refers to changing of the IAP,
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the I AP, WD 2007/ 143721 PCT/ US2007/ 070624 16 L2
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changing radio conditions. Systens |ike DO and 802. 20

use PHY | ayer signaling to ma L2 handoff fast.

[0076] L2 handoff is transfer of the serving sector TF

for the forward (FL) or reverse (RL) links. A handoff

occur s ViRemndbl shauld b et fast 25 neswblean véspgnssde changing ratio

R ar SRS 30 ST BRIPLY B AR Elo ADE: Fhuncor

measurenents on the RF conditions for the forward and

reverse links for all sectors in the active set. For

| nStaafet: |0 nERRPA daflfel Bnt QvRLdeLbIE 1anorGaR (FL) or

measure the SINR on the acquisition pilots, the

ooarse R p) lidts. AHandeff ofdurs phesthetAT sdeds & hew pedvotgssectonin the

t he shared, signal.ing channel, to l.ect its desir F
dsnna S bt e R s i RF R hyseda The AF péforms
Al AtcasurbhentOeh )Y RS Wb RifietsSof M6 SRR 8RFEQErsk Nnk@r all
active set based on the up/down power control

gastaradb e pefivicrset. KPr insoned, e 86529 tor thq owayd link thaAdofeh measure
LS didit i ated when the AT reguests. ifferent FL.or RL .
U5 9k ChEReftiat Aot uf SRR shepa (Ritosiay 3ho e piors

bediccaied sigasny GREnE! © 8BRS i @dirad FB serlmgMeetdr.iFor tife reverse
i.ncluded in the active set for an AT. The TF is

Blllfaéch?éﬁm?@& F@&Qberaw@ e forteﬁtéh ETtop &F theactiyreset based on the
80% bok SUERE) ciSaldrdale R Eghor detects the

reques conpl etes an f with the
assi nt t fi.c..resoyrces the AT...The
For BT 1@ hod<RL Gt S8 R AL rhalin T ogPL or RL
SEvingd 4edisr Q@E‘f‘@@e&‘setlﬁﬁi OAHOC&atficl. BEditARY é@&r&é&r&@ﬁssi@ied ata
in order to receive data for the target TF to

TFaveniitis ircdwded éy Eregstive patiforpm Abnthst TE istasadyaeqpéiguird to

T R T PR GRS £ bt b SUCHs % hancort

toauelt ues cémpléeeb titciangoffwithahe aé@i%llihénh 6f t&ffic kABuRlto the AT.
requires a session transfer to the new | AP for the

Ebmfargped lgkahghandoe ffiyaaesssta oundigipradimesmaire peween the source TF

DL BTN R AR Bl I AR5 gt e v
haln @B hbnd T, Shepfacget EH nayeimnhdieateliyrassign tdleursyistoehe AT .
defining an independent route to each NF. Each flow

provogsss Mub hhRldrr K @snsfQlof HARPTLS Haib BB olves a HA binding
recepti on of higher |ayer packets. The route indicates

wpdaghw N ther pre kst and fequipesckesssion Farsfetatsl rew Bdtfanehe control-
ﬁﬁ}{%‘ﬁﬁ lga% S Iisaatlsggch%gnotulg%o IE h%lr:l](‘ijof? ithe ts3|;]s er 50 tHat LEa %léllgc?off is not
limited by MIPv6 handoff signaling speed.

[0079] L3 handoff is supported over the air in the system by defining an
independent route to each NF. Each flow provides multiple routes for transmission and
reception of higher layer packets. The route indicates which NF processed the packet.
For example, one NF may be associated at the TF and over the air as Route A, while
another NF may be associated with Route B. A serving TF can simultaneously send
packets to an AT from both Route A and Route B, i.¢., from both NFs, using a separate

and independent sequence space for each.
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TF can sinmul taneously send packets to an AT from both
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key ideas in the systemdesign to ensure the QS

treatnent for a nobile and its traffic is retained
overl0¢¥dh Hherdefd tweddy: ldefa@@@t_tqe sw@t@mubsligngo ofsurthg QS| tgatment

andof.f. er.vi ng a| r sour ces and
Fort c“ﬁ?bﬂ& atnﬁ “S]s”é‘;ﬁg SACAE R?éer ea ‘%&em%‘f “TF before
t he handof f occil o mnimze the data fl ow
i nt 40981t i Brcarpiingg {u%éndhéﬁalaéqf.f This is done by

adding the target TF and NF to the active set. [0083]
The [8082 enRiescrdag g meidrfaas resspagcatnd (2changithe3csvaomaasilic target NF

i d I t he t EF t i .

P RS R nPadcBEossh o WRiRgr 12 BPREHyprish ol o
RAd¥dFMYhM RIS R, byWldElp ths tarbATTIFEHJIINE B thab&ivfse t0 3
per second. In order to allTow a faster L2 handoff

r at ﬁg@%éogﬁg s;%%nlf'?s degl % s%éatgt%rl[%a%%i J.Iaff @3;38@9 BRfL: iPallow

ndent’ and ron
ﬁmmylﬁérh to kiygpoatcE i trefﬁsemrmg hahenendf AR hendAIL3 HahdofTEsgjuires a
tﬁn the active set to. be conffJ ured and

d
indmgrpdatcaulich pulimited toragaie ¢ tsé <& é&%?nﬁold @%3% allgw a faster
ﬁi_ hhﬁhotfﬂ%teeé/fef(‘)tto 30 i) 122nA3RAdRhier ERARR] n@fb%ediﬁﬂelﬁndent and

le Wreless Conmini cation Systemvvlth mul tiple
aiy@emn@m nts (AP) that provide service to access
term nals (AT). Many systens have an active set,

whi q00843 aFrsel? hindbHs tHehativdhiay ehasgdnginedlisvesalmhe aF stidthe
the AT. At afgéven point in tinme, an AT may be wthin

Vg scie be sanfpewehmishicditarediesaurees gnvensd ip HédeAF‘%be Bady to
{0 k- Ner R ;’@E’%&t%a@g%&ﬁyofpow optim zation and

radl O Interference reductlon comuni cate only

car ef. sel e A servin P
or o0 CBR o Rl ilest Rahi@iniasbPy Sibea g flamptipt
ARSSADRSS @Apﬂmh@preal% @&ﬁslcé @M RsNRANHELANY. MAR systems have an
through a serving A 086] Radi o Link Protocol

tapyet, Ehuh AP sHd Psm t chant matentd sgymeieestothp AT, At aygéven point
REBAE Qi Bl o DO SL AR QbR b S RTRIR & AP o for

fheg@RRt of BhierPowasoptktitdtidheni keti@ itaSeredcebdlictiongmay
for each AP that is in the active set

0087]
TeRRaricag-ony with opagaraiplly seletoe é\P;fa@k@gs/gR)r &h¢ groblem
BRI MIcPTis e Efélisxlfegnof signaling messages or data packets from a non-serving

AP through a serving AP.

[0086] Radio Link Protocol (RLP): Each AP has an RLP, that fragments upper
layer packets, and if needed retransmits the fragments. The RLP also adds its own
header to each transmitted fragment. The AT has multiple instances of RLP, one for

ecach AP that is in the active set.

[0087] Tunneling: A serving-AP receives packets from a non-serving AP via an
inter-AP tunnel called the L2TP (layer 2 tunneling protocol) tunnel. The serving AP
may deliver packets received on the tunnel by two alternate methods that use the

following two bits.
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PCT/ US2007/ 070624 18 [0088] Henote bit: The renote
bit is part of the Packet Correlation Protocol (PCP)

header. The PCP header is al so sonetinmes called a MAC
cond0088dat Remoteduddihe rermote bitanpareobthe Pagkes €prplation Brotocol

mitti and processed by the recejving.PCP.
TR EARERL NS SR et sl VAL %%183115%1@}% header.
the bit is followed by an AP address, and the
Themindta bit RGRt patsdmnsmitipa)CBadd procesred iy drcerseéivigg PCP. If the

R PADET AT RS BB R Ryl T SR £ 8 B e e
Feasivita] REP pilsestthe pBylbad ® thOhddr&dsingVieehr byheadt desdsin g $6/er

and the receiving PCP passes the payload to the RLP
ofanines thepddragy an .for[vm&g} torap pddiesssd RLP- Ifthe raneqie bt dgsvalue

i 1 s . . . r
B b 8 o R B RO B ey PR E Bt o
RiPtdfieha epringaPs bit is set the receiving RLP passes
t he reassenbl ed packet to the addressing |ayer. The

addrgesy] NgRehBYEK beX AR RPfoctiiehitid Yok DF cAMRIEPH¥AHAIS I the
to the addressed RLP. If the reprocess bit is not set

(@Drace) bittiHes yeblo Wieirip [ailo g by sk hddrewsalidhaspeagess bit is set
BB hORLFRBRLLE M i RIS SRR G2 s

hiytiSexamimadie fddrédhans erwiarnty 18 thdRressEDRLPalfplekptocess bit is

that | s received by APb from APa, there are the L
PAISEORRRE): theorceHBing &4 -Prpaspgs ot @E&S,enﬁﬁ%‘rﬂi‘&]é?é%@%e gpplication (e.g.

g&hér&ggﬁ?ﬁ%gﬁwﬁqp%h@g‘AP does not use it's RLP and

oes not fragnent tHe ‘packet. This case may be used if

the Bt ThESEINE A el 81 AR, SR BOOEAPL). For

to f n one e serving

b pseket thadid radieddy APL fro® ARG Kiedre argnbke follos/ingtwdhoices
address known to the serving AP because it received

t her. pRe#Bic=t R ELstHE Ih tiPcdstnAekervidg ARdRs80Puse it’s RLP and
Reprocess=1: In this case, the serving AP uses it's

RLP afiersmey fragmenyriehpackpie Thiscrea mayrhe ysedadie pagkapecceived at
used i k ' . AP P e

fre i ARt AR SR AEGRRS Bl AR Bay E58, RS IRL AP atso
addr eBSertdan dddeécspackepaciandint biis isaxtld bédsssikhoknawhe R@rving AP
the serving AP because it received the packet through

t he Lbeepuscihrrsrived eoppkatityopeh theilddPuyneclan exenpl ary

conmuni cati ons system 500 and a , ,
2. Remote=0, Reprocess=1: In this case, the serving AP uses it’s RLP and may

fragment the packet. This case may be used if the packet received at APb from
APa does not fit in one MAC payload. The serving AP also inserts an address in
the packet, and this address is known to the serving AP because it received the

packet through the L2TP tunnel.

[0091] Figure 5 includes an exemplary communications system 500 and a
corresponding legend 502. Exemplary communications system 500 includes a first
access point APa 504, a second access point APb 506 and an access terminal AT 508.
From the perspective of AT 508, currently, APb 506 is its serving, ¢.g., local, access
point. There is a wireless air link 552 between APb 506 and AT 508. From the
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508. Fromthe perspective of AT 508, currently, APDb

506 is its serving, e.g., locHl, access point. There

is awreless air |ink 552 between APb 506 and AT 508.
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p@fswém pvATS08 AmrBndy, ARe p@hislayempRacEd4 ppint.aThererit aLayer 2

7 ETPe Byl T S e o Rl b S8R 5DBB02] “hccess

oD onckess ppint ARG Tecl B0 mlsol Rt s ppdule 510, 2
Rﬂ@ AR, PRl £nBaic SAG GRS S MRCHHY bddbRD165 Qﬁ:cess point

i nclfudes a header b conpressor nodule 518, a RLP

o8 Bb )5 82iocludes FHgRder rsdmpecsS2 nadude 21 UABILPHY rmsﬁulﬁ £0,a

e B5E5R o dtT e ALY il 8, R B ERE R rpsos inctuces

gaeidee bdhprésshi tsdule VECAHYP rdsluliee 532, 2 PCH &.ﬁﬁsma 530, a first
ressor nodul e 536, a RLP a nodul e 538 a
W@ﬂ’éﬁfsmdulérwaa Besdoind CRIRETISHOY RRshilg %3654&114& @@@iﬂ W8, a

n r
POErCh A, R QUSSR 20 R ST G v
BOR b 530 rodes bdasheotht rdieotd B4 ,valletitictdddd inehHPIEP aedier.
solid line 548 wused to illustrate packet flow for

t hr geogh|f f BE@MH SO AMAPLERS dadhRd i@d shil ted fink 86 BFEMIIE line 548
flow for a case of. no packet fragment ation; the

PO elh@rr@teup@clseétﬂow fre threqifierat oimpless Dashed krg $44gigpresents
ﬁl % g@gg %a%% ol Sﬁﬁ%?étq#al%ﬁl%n{a oﬁ Nfie RS0l Bﬁ%egpe% c;c%;{etp?cg:ess bit is not

represe or’ a case o
ﬁdtﬁegiﬁtﬁ@hﬁztdd@ﬂs & cdnbgnddlii th?RCP heaier.bDoE] llﬁdwﬁaremts@ts flow
is not se{ the reprocess bit s _set

&rCégf‘so i Backghiragrigtatian 4t e BREPSARahaP b é%.tﬁe lrem?ée bit is not
4 8thé %{F&E@ﬁt I s%@%ﬁd QfPa aQ&éLs d %Bl'lt\a’tﬁ‘l%éf 111"‘@1@ ﬁ‘ﬁﬂheégér I®)lid line

not Figure 5 explains the flow o
ﬁ483g1dmates afcas:m)féocrad) delsx@w ambARPS5Q0ARaot 584)vetthat ar e
delivered through a serving AP (APb 506) and descri bes

t he [00B0y OFigufes e)qﬂﬁheﬂﬁ fibepehftigngenonfrome matdetvigy AP (APa
the above two bit Each of the packets in this

é@@ﬁb&t@reaﬁieéveseéﬁ%ﬁ%@aa BEVieH Kio2b 50 agd dle%qﬁlévewheéw of the
F)

RS REAuel o R SRE RIS DM, RIS

arappld arcAlktlmngedibéthveee APa \v64 sndthe AF SG&FhrowgheMéﬁAPHY(ﬁﬁM of

APs . effectively, one RLP is
gﬂ’é&@&“‘%ﬁ“ﬂﬁ‘ﬁh‘é&égﬁf{gg&gﬂgt her RLP. For exanpl e,
RLP a 512 of APa 504 can tunnel data to RLP b 520 of
APb [805]y/i omefgatures of various embodiments are:

1. Allows different versions of RLP to execute on different APs. In this case,
effectively, one RLP is allowed to tunnel data to another RLP. For example,
RLP_a 512 of APa 504 can tunnel data to RLP_b 520 of APb 506 via L2TP
tunnel 550.

2. Facilitates partial packet progress during handoff. Consider the case when part
of an IP (or other) packet has been served by APa 504 when handoff happened.
Then, APa 504 wishes to deliver the remaining part of the packet to the AT 508.
In this disclosure, APa 504 may send this remaining part to APb 506, and APb
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duri ng handoff. Consider the case when part of an IP

W@ on7o4iter ) packet has been served by APa 504 RETETIS2007/070624
handof f happened. Then, APa 504 wi shes to deliver the
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Wi th mﬁtm@‘ém@ugg]yelﬁ@aﬁ, part The di sclosure allows
APb 506 to send only the unsent part of the packet,
and the entire packet does not have to be sent from
APb 5 7 '
pandut T B BoouO2 WS APE50FRS CndEhl i Slnk L Bfthe packet. and
Such theantiregpachacloet nqgrhage esls: dest frompokRES(6. Wharallows for more

handoff.  is fre n ackets e split nt
severarﬁcmblfreaqjt é\w@gh%wg 9 apadi e P%f?@@s §?r§ﬁ%ﬂ%§wh
MessagasafcRQ phé SRNO RNt Qﬁetﬁﬁ)&ﬁldBﬁ‘ it R8q¥ht and IP packets may
Signaling  nessages generated at APa 504 c% be

del i vee sdittitio oenghal APBCIa%sr feagohentsi s al | ows for

ef fi cient managenent of resources at the AP and AT
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step &@B,LPy\hé?rOe)fttMeelamge’@ 6int is powered on and
initialized. Operation proceeds fromstart step 602 to
st enﬂw Figust @ a6letvihhe 608of es sxpoplaty metbed vﬁspeaating an

acket 3., ~an,LP packet, tq be ¢ ni ed to a
BaEegiindaPy BEF APRFTOTTRES R a5 608" COhe REBLEEs referred
R)Oels'ihe sat@t Kpnepcmiieh bafts id stép°'6(§2e Rmfe% e bbeesd ﬁcﬁﬁ’ﬁ§ boered on
the destination access termnal for the received

prkingialized. Qperatigm ﬁ)rgcereésrﬁtom stwit sthp 6@% regiep 6@ tInestep 604 the
gcecse%sltp%grtltég%n'gls_ a paglget £ ! pac %Ct?eeéjo%ngﬁrgggltg’& Fop an6aocgess
terminal (AT). Then, in step 606, the access point determines whether it is remote with
respect to the destination access terminal for the received packet. If the AP is remote
with respect to the destination AT, then operation proceeds from step 606 to step 608;
otherwise, operation proceeds from step 606 to step 620.

[0097] In step 608, the AP generates an RLP header. Step 608 includes sub-step
610, in which the AP set a reprocess bit = 0. Operation proceeds from step 608 to step
612, in which the AP adds the generated RLP header to the received packet. Operation
proceeds from step 612 to step 614.
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AP set a reprocess bit = 0. eration proceeds from

step 608 to step 612, in whizh the AP adds the

generated RLP header to the received packet. QOperation

proceeds fromstep 612 to step 614. WO 2007/ 143721
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the case where the access point performng the nethod
whnﬁmbwaﬁ56086ﬁﬂgus%%.rennte access point fromthe
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Inter-AP tunnel, e.g., a L2TP tunnel, e.qg.,
posnAstive of tha goeshstepamiband derrmolTcsess @pint aemmanigates

information to be communicated to the AT via a backhaul network using an inter-AP
tunnel, e.g., a L2TP tunnel, e.g., communicating the packet to the AT's serving, e.g.,
local AP. In one such case the remote access point performing the method of flowchart
600 is remote APa 504 of Figure 5. Steps 620 and 624 apply to the case where the
access point performing the method of flowchart 600 is a serving, e.g., local, access
point from the perspective of the access terminal, and the serving access point
communicates information to the AT over a wireless link and the serving, e.g., local, AP
does not use an inter-AP tunnel for such communication. In one such case the remote
access point performing the method of flowchart 600 is serving, ¢.g., local APb 506 of
Figure 5.
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Oper ation proceeds from sub-step 710 to sub-step 718.
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Ea%%kp % %&E%g {Vr}‘gkeg_{' Sr1HRNS" ﬁtAeldf %l(ﬁl %g %Bck%{] % intended.

ecel
Operation proceeds from step 720 to end step 744.

[00107] Retuning to step 722, in step 722, the serving access point generates a
MAC packet. Step 722 includes sub-steps 724, 732, 734 and 738. In sub-step 724, the
serving access point generates an RLP header. Sub-step 724 includes sub-steps 726,
728 and 730. In sub-step 726, the serving access point sets a reprocess bit = 1. Then in
sub-step 728, the serving access point sets an RLP address = address of the remote AP
of the sender. In sub-step 730, the serving access point inserts the reprocess bit of sub-
step 726 and the RPL address of sub-step 728 into an RLP header. Operation proceeds
from sub-step 724 to sub-step 732, in which the serving access point fragments the
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pregarcdMAS pasketreanddernsmpdes thiseeneratedione dr maei MAG packets over a
BRSBTS e TR IR TS PR e
AMak adod0pefakigirs 5t eaktihy 86hvingeXP perfortigyg thdRteps of flowchart 700 is
APD 506 of Figure 5 with respect to the tunneling cases.

[00112] Figure 8 comprising the combination of Figure 8A and Figure 8B is a
flowchart 800 of an exemplary method of operating an access terminal (AT), ¢.g., a
wireless mobile node. Operation starts in step 802, where the access terminal is
powered on and initialized. In start step 802, the access terminal establishes a wireless
connection with an access point, ¢.g., its current serving access point. Operation

proceeds from start step 802 to step 804.



tunnel, for which the access point is a serving access
point. [00111] Figure 7 corresponds to an AT's serving
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[00116] Retuning to sub-step 827, in sub-step 827 the serving RLP module of the
AT performs a packet reassembly operation. Operation proceeds from sub-step 827 to
sub-step 828. In sub-step 828 the serving RLP module of the AT passes the payload or
processed payload to an addressing layer module of the AT.

[00117] Retuning to step 812, in step 812, the PCP module of the AT delivers the
payload of the MAC packet to the addressing layer module of the AT. Operation

proceeds from step 812 to step 830. In step 830 the addressing layer module examines

the address, which followed the remote bit, and delivers the payload to the RLP module
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module identified in step 846, performs a packet reassembly operation, ¢.g., combines a
recovered packet fragment with any other previously recovered packet fragments
conveyed by other MAC packets. Then, in step 852 the specified RLP module
identified in step 846 determines if assembly of an upper level packet has been
completed. Operation proceeds from step 852 to step 854.

[00121] In step 854, if the specified RLP module has completed reassembly of an
upper level packet, e.g., an IP packet, then operation proceeds to step 856 where the
specified RLP module passes the reassembled upper level packet to an application
module, e.g., a header decompression module or an IP layer module. Operation

proceeds from step 856 to end step 866.
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St ERppB6 feve MRACRAGZ{s4RMZ bpRGT6RS20R BxOTP AR AT26 o[, 0L 264 of

Returni‘n% to step 854, in step 854 if the specified )
Rigerap digledsaslwstity oSl weduler.aad silimsypnsor mierqegsdiol bits,

vel t . . . i
55 8 s S Bl oy Bt BB b i OB g i, o
dttomasc tvhehrRichwedeld iuppetform\eglackqgacdsedmbly agamtidon. If a remote
eration.proceeds fro tep 858 to step 860, where
%@p@ﬁ%{#ﬁ ot IR0Pe ol P Wk ey Bidresy Y on
corpgeRgndiang,ack it f | AR ShitQ HEH: Y&zeﬁﬂﬁk@tﬁe.g., é‘ﬂ I11(3e packet

recovered. Then, in step 862, the specified RLP no
weafsgnbited by he Rhdidnedubnal an ABr Pepontdiapmenpyrae coremehicated

BRSO, AT, D e LRy B 5P
RIcAEEAMsch RO BRI &@@alty%h%bgeﬁi GPthe hiphehicG 8l pakk&, but rather

s(geci fied RLP nodul e passes e reassenbl ed upper
1

veficsghe Ragingleonreedb pha iahdrdevel pasdal. dn semg embadivecate p
AF5RURISAEhEN TOEN liodl! By LG SRS REFRHAN biccan
be set = 1 with only one MAC packet communicated.

[00125] For an RLP packet sent and received via an L2TP tunnel, the reprocess
bit will be set to zero since fragmentation has not yet occurred. If the serving AP's RLP
then needs to perform fragmentation, the reprocess bit will be set to one for each new
RLP packet header field within a MAC packet to be transmitted. Note that the
reprocess bit corresponding to the RLP packet sent via the L2TP tunnel is different from
the reprocess bit that the serving AP inserts.

[00126] A remote bit = 1 and a reprocess bit = 0 indicates that a higher level

packet from a remote AP fit into a single MAC packet and is being communicated via a



[00123] Figure 8 corresponds to access tern na

operations including MAC packet reception, PCP
wWee@eas¥ehg, addressing | ayer nodul e operati onBCT/BEF07/070624

processi ng, and upper |evel acket reassenbl y

operations. The exenplary AT,<%e.g., AT 508 of Figure

5, includes a plurality of RLP nodules, and utilizes

one or nore control bits, e.g., arenote bit and/or a
paping ddste the ATaﬁMthreasctt@dheMdtl@dbmegleludmgvéweﬁm 806, 808,

% fé@gﬁ ang%§2q1§9:ﬂl 1n%5 V$ﬁ)s 2234%?6 @gg an §hfcorres is(%gg%c a

bist. is set to one, it is followed by an address field.
[00124] A reprocess bit = 1 indicates that a higher
|ev[991 Ackétremetegpit = Qr@nﬂprmf@%‘éﬁ bit ghdndieafgnibat ebicher lavel

i fhar
Rh R B0 Pk AR A L S MACH: kot g iy oine
easoohizbted tovhic A T.hWithapgod estheA T, thi@ﬂ&wnﬁxtludmgi gtaps 8§04, 8006,
' RLP nodul e .actual |y c her evel
g&%%é% g T BRINRS Sy by T2 %@5 i é?‘h PrTsBoRasdo gch a
the higher |evel packet. In sonme enbodi nents, a

nunber of fragments = 1 is also allowed. In such an
entl60128¢nt The hah impudoestspi 4, 80m S0BES Idle B 1 &intludirtgsub-steps

Bl 2B B AR Y OB s el b oot A Sueed P

£REOFLSTent Bldoviyldr IRQ1 SRicddAPHREIRt FiaBfment e @ e FB bt O
as not yet ocg%?fed If the SEEVIH %% s RLP ‘then :

nddsels feldowiag tloy teprocesgridndentifsn the W@rqee)ért}@c:]é)ﬁcmttwmj:h was
Eglﬁgheég%ﬁgge % Sglgbng/ RLP packet header field
WEN e a SRR )

€ transmtted. Note that the

re s pj r t \Yi
ha V¢ ﬁ*#%‘aef FHPERAN) Sl Qopfor T CeRE R P inHefordance
withtvatibes eebodimgntAPEkeraplatysaccpGad2ihalQ00emnt @, dictss<terininal 508

a I eprocess bit =0 in at a higher. |eve
Skl TP R Famstes APTHTA SRR WIS g e R g ule 902, a
@ﬂ@lekﬁrﬁ%hf‘@erWQ@ﬁta%ééb@r 80 ¥\Qs&00@/ d%él%ggg()é% and memory 910

PCT/ US2007/ 070624 27 'serving AP to the AT.

eaydaddtogethetheia AThust HE Weowhlcribth@dwangumlemsn@omy swchange data

B inoiein JemBBOa e B ks SR el RyiimaisP 920, The

RABs6r W, ¢35, & @PU, écb@Rs 81eas6tikds1918And ﬂ@dsqaé @&afidfatmaion 920
i gher IeveI packet fromthe serving wg | oca
|aﬁé

mFmempty P cengyPhiic @prIaEon At kst acaery t@r@n implement methods,

%gtﬁ&gsdoftﬂ)ovééﬂgrt'%gg EWEE%EJ goard to the AT, the

W inc Ing s 808, 814, and 816
| nc[lgﬁﬂ{)ﬁ] %g%tseecelge]fsmoggle 90%‘,226.g§,ng g]%ld\'/IAC Oorrr(glgBRPgéc’ceiver, is
coupled to receive antenna 914 via which the access terminal 900 receives downlink
signals from access points.  Wireless receiver module 902 receives packets, e.g.,
obtaining received MAC packet 952. Wireless transmitter module 904, ¢.g., a CDMA
or OFDM transmitter, is coupled to transmit antenna 916 via which the access terminal
900 transmits uplink signals to access points. Wireless transmitter module 904
transmits generated packets, ¢.g., generated MAC packets, over an airlink to an access

point.

[00131] In some embodiments, the same antenna is used for transmission and

reception. In some embodiments multiple antennas and/or multiple antenna elements are



[00128] The path including steps 804, 806, 808, 814,
816 i ncl udi ng sub-steps 818, 820, 827 and 828, 846,

wW@2®7a4312850 can represent either renote AP soRCTES20DP070624

packet fragnent recovery or |ocal sourced |IP packet

fragment recovery, where the 2%ddress follow ng the
reprocess bit identifies the source of the |IP packet

whi ch was fragnented and is being reassenbl ed. '
®g1Roredwmpyen e 19 spme gnthodimngngs ofultanle erenmpisaangd/aoekiple antenna
L errnmr.lg%lr 90@% %o? Rl diarrllcel WI.rntehe % e%dti srBEnQet 3f the same
Eﬁeﬁpﬁar USSR RG 800™s dceds

hgeifal @ B2@Bna @fenfdn@uire WBed Exebarh arysdlci08 ntiaesdphish. In some
900 includes a wirel ess receiver nodule 902, a

onbedimsstst the aeeesy teapingbergs MIdA tecnigugtessor 906, user

I/ O devices 908 and nenory 910 coupled together via a
bud00132] ovEserwhOc llevihes VAR i indlsidel esgeninscroghone, keyboard, keypad,

i nt er change dat and .i nfor i 0 nory. 910 i ncl udes

P EBTE SRR G 1591?¥1f<‘39-m8%ﬂ09_ g aglroé?’c%é’é%Of access
R08ina€ 900 to Fput ataBxREMEESH, tld€est Qufful YatadAR ARG S8 control at
the data/information 920 in nmenory 910 to control the
psirsamicdnngions loé thecaseess teramndlPdl0, egd nifiplic engommunications session
mi%hods (Fei/\‘;g' , Itloh[ﬁerrgetehogesm&)ﬁalf | onchart 800 of Figure

:4 féﬁ?gﬁi Fef S & ver fodul e 902, e.g., a CDVA

r gFDM receiver, i ed to receive antenna 914

|
3@ d00hidn RAwtinge éééinq@f%urﬁp%t RbPonadatsetdred seronpLikmodule 924,
g g PP hoQIR 954, %%t%cd}ﬂ'e#&fsmo}{‘lé% % G,Sasﬁfs‘?f‘«ﬁalé’/?mgﬂlg/g [€942,

recei ves packets, e.g. taining receive
gaokéMAGPH YWodhieDd41 a firss aprilicetiommddiile 9964, sceomyl gpplication

OFDM transmtter, .| upl e o transijt
g8 o76 % pad e 388 B B Ry harod G082 heludes a firs
RLPrb‘éﬂll:ohé picb%is[}{‘% Bbdabse L @ﬁf‘s@RiPﬁféh&Er%roéé%Ji fodule 928.
transimtter nodule 904 transmts generated packets,

EhgsccogeRéPanedil VR makidet sseccondRLEmpaglond preicessingamodule 930

acecess iat. [00131] .In_s i gEN the.s .
BREERRan PR st afo bt OR R0 Rk FREBER S #iFincludes a
SEMBCerHad: FesteSsifinb ik ©3 8 indNh@secadPOP niBduld Feeincludes a
antenna el enents are WO 2007/143721 PCT/ US2007/ 070624
sgoud BEP hepdar passssimmmodie S8pre Datetiptarmationsd3Aine jugpsea received
gfﬂié ?Q&(%t 95@’ a.(%irete%}nteld F’E)Iite&faﬂ{%t 1 ote%l't%H%Pshe%a$‘ %ﬁeg determined
or transm'ssion. I'n sone enbo |nenfs at | east sohe oF
binealsanrepastcsyiam ROLP Atdden9®o, alfereind<l RILR paskedpdydsad 958, and

both transm.ssion and reception. In sone enbodinents,

] Fﬁéoa%%ge&rﬂl%l}%ﬁ)%f‘p%@%% MO t echni ques. [00132] User

I/ jce Rl : ' :
ey S OB R G e frodu PR QRN  BARRI fegys poin.
whilx tevsiccmesl RIOB paickswmgamodide 994 caomspesls to a second access point.

Addressing module 950 forwards packet payloads to one of the RLP payload processing

vari. ou
ridycmy

modules (926, 930) based on the information communicated to said addressing module
950.

[00135] First PCP header processing module 938 determines, based on the value
of an indicator value, ¢.g. a remote bit value, in a PCP header of a packet, ¢.g., a
received MAC packet which was received over an airlink and processed by first
MAC/PHY module 942, whether to forward the received RLP packet payload to its
corresponding RLP payload processing module 926 or to forward the received RLP
packet payload to the addressing module 950. Then the first PCP header processing



termnal 900 to input data/information, access output
data/informati on, and control at |east sone functions

w@Roorhes7access termnal 900, e.g., initiate a PCI/US2007/070624
conmuni cations session wth a peer node, e.g.,
anot her access terminal. [001%3] Routines 918 incl ude

a first RLP nodul e 922, a second RLP nodul e 924, a
first PCP nodul e 934, a second PCP nodul e 936, a first
mdlalplél% eueiuites the forwardings don ¢xanele Pihorethateebida l, angddress

Iolofi SRER ISR B ERE Eadct g TocREP BARPRIISR s Hhwapdsd to

ma@uh@sﬁag’zmoa@lle@dealo@gfwlﬂsﬂle allRssp avkepadtiviely0 efaBs tdhgbte bit = 0,
nodul e 926 and a first RLP header praocessing nodul e

the RLP meketqayineg ixiopt tedde fiest §3L payiqad peeccssingrgdule ﬁ@ﬁ

pay 1Pr [

DGRR N SR PR ITBEL foctilng R BNl DISRFG the
'Verlﬂde Uﬂz&Smdlcaifolr valie RGP ahremderbipvabes $isa B@Prhaddtdr@f ap8cket, c.g., a
and the s nodul e .936 i ncl ude Seco CP
Fresioed M élgf‘r WG RS TECNES. OV BB iR r?%ﬁasegéry second
MMW@dﬁl‘é%h V€ HethdAE fRAGKEhe 3021 veR I@Lﬁ‘ 91&%1% its
val ue of rempote bit in PCP header 954, a det er
bortespaidieg BEPmpepload eswcding modukt. 9’30191aﬁdeforx%6 thearecelved RLP

YL B Dok R R B R0 2SRRI ki

ﬂfo@ﬁl%s)@Q Rbe RAUhEfPRard @%’ Iy RRAESIc! @ tiRe tehb&! biBE £ /% ddress
%(31:0 whil e the second RLP processi nqﬂrmdu e 924

wedpoisawte bit in e LoRcaduand tisoR hP packatipkdesst ingorwarded to
TR0 bR RS L LR UL RAT Sy AN Ok (DR R Ebic o

thréfR:Lr dketrpa@wmummatoetde b&rosdiRd.Pastg tord pra@ssimeimogule 930.
950. 00135] First PCP header processi % nmpdul e 938

detl8p 7rhesFlrﬁd%IePdh%Helt Precspainganodyte ¥ 4 %aSol?aS%le ghe value
Sf Qr 1n3105t%?9£lﬁe Ry €ess bt Va1 nhahﬁﬁﬁ Rhadl ofa RAKKEE: 'g., a RLP
recerve acket Wwas recelve OVé

pzn:kat whuch kvaa alwar dedes sﬁm Ray r&mduib 92 NAC Y torfoatwhel tBd Poceived

8 ek bR B proneBas heto Bt d o oeves

RE PiACELRHUALSY Ioﬂﬁe h&GEIsHRAnEkiTe 9PRCKRL tHé‘Yl!rsQ ﬁ‘iPtlféaEi&e
addressi ng nodul e 950. Then the first PCP header

plroocﬁ@ml imeduD 2200t 1 8 e ToRGTAing2 07¢-Qneb2 4f the Scprocss kit =1,

38 e he f or wa I

PPl i oprafsas b e SRS BR T kLR et pryioad i
fd?@aﬁ@ﬁ’ t18R_AGHra Ak dulRYHBY @%ﬁ@)&lﬂp@}é lhoddss. SAR@EMBEHEF the
to the addressi ng nodul e 950 along with the address.

mipracesiehit v 81 the RIFP pasketrnaiiond lf'm‘etﬂt to the first Ré-PRaplogd pkesessing
Rrr%ﬁu %?38 é(gpéc’r%ﬁn 4 8acﬁ<h@re£§sel§1{)ly%l'p€ra?%¥,l Og‘?to[’&b% & ‘iﬁné}%r level

packet, e.g., an IP packet which is passed to the first application module 946.

[00138] Second RLP header processing module 932 determines, based on the
value of an indicator value, e.g. a reprocess bit value, in a RLP header of a packet, e.g.,
a RLP packet which was forwarded to second RLP module 924, whether to forward the
received RLP packet payload to its payload processing module 930 or to forward the
received RLP packet payload to the addressing module 950. Then the second RLP
header processing module 932 executes the forwarding. For example, if the reprocess
bit =1, an address follows the reprocess bit in the RLP header and the RLP packet
payload is forwarded to the addressing module 950 along with the address.



[ 00136] Second PCP header processing nodul e 940

determ nes, based on the value of an indicator val ue,
we:2@7/1g7eenote bit value, in a PCP header of aP@HUR®D7/070624

e.g., a received MAC packet which was received over

an airlink and processed by s¥tond MAC/ PHY nodul e

944, whether to forward the recei ved RLP packet

payload to its corresponding RLP payl oad processing
Abidmatvdgof the reprogess werd0, ttheRER @e‘pkﬁéaam@l ispetgkethe second RLP

B AR b BB 0 MY 65E P D {8l o

blisrainvar iping. lexE‘D[)ac&)éﬁﬁ'@ en IPfpatibe thﬁjm& fadded tothe sé@dnd application
address follows the renote bit in the PCP header an
mRduRPB8packet payload is forwarded to the addressing

‘ hgkﬂr)gsrﬂ ?ngé ARg R%‘!'Ptrﬂ%lf‘eeggg&ﬁgﬁg g%sAlJItd%d% (}1 Yl acdeEs } point,

payl oad 1s sent
t.pe asenomdeRifg prydsqeihtfoothe SSdeSlgteﬂ’ﬁIﬂlUl @itD 3hich 8O A&Zps

Fi rst P header. rocesslng ule 928 deter
Isaawg! %ﬁ) @S YLCOTgFCURT MABF HteroT ki moe“knﬁé may be

55%951%8 %ﬁthbdn ac¥@s| gslnt W‘th%ﬂ:l?tﬂ%ea‘cégé%ﬁ tnirfhl Bi%gi%eafsly had an active
e.g., a whi ch was forwarded to first

qnmﬁHGHQZZ mhether to forward the received RLP

C[bﬁmﬁ gé’sn{lg%’léﬁtoa‘é]g%%be R ngq‘%gﬁ,{)‘égﬁ%o%g hdRLP
?Mééﬁﬁ%bé@sﬁg @iﬂd@le@ 3@26 5@@)‘%&1”5&?01{ hddréss RBriigaf@dommunicated to

processi ng nodul e 928 executes the forwardi ng. For
&Réﬁ%ﬁ@wﬂmﬁﬂoﬁéePQbrocess bit =1, an address follows

apg%gr OCﬁg el dtMé% dlsatlzﬁet%ha l.b 90 lot %ﬂ%h%'&? b%%@g@%‘%{eﬁy

orvvar I'eSSI ng

ﬁ/ht@légs t&célbeﬁrhﬁdlﬁﬁ dozsisd pr&és@éd\t@tddgﬁb)ﬁe ot firs‘t hed second MAC/PHY
reprocess bit = 0, the RLP packet Hg%load IS sent

éulﬁﬁ (954t2 PP E:%t;hp @&@(eblﬂd’éf‘é%eél*?qﬁidhm firss Mybe/RibY inodule 942 the
g
mﬂsﬁéﬂmﬁﬁﬂ%ﬁ@nﬁwnREMAp@bmadmtmnmnnﬂuh@sﬁﬁﬁdPEmﬁmﬁﬁme936

badBBIA ¢ RECTY B Gy BB R ORI Pl B TG Sy is obtained
51?(9153@8 %§% Ii@Ii héﬁ@%%utlhé‘m%dﬁle lf9fBe adey tonete"f‘m%cﬂﬁ@Eet P F\;ﬁload

P packet which forwarded to second
rmldugeD@Mmmﬂ dithetuctad rémoms Hit tvhlge i Bl;Blh@@dj:r RE@1s obtained and

I R e TG
95'1‘;”&@@@1' ragp R (2,501 05TeR RUPGiERAPAGIoRE BiruiRRE® onc of

rocessi ng nodul e 932 executes the forwardin
ESZBrhpﬁ@r AURHESS g Edueh hisider progesse et e8! 10 cus
L
oqgrrg&ﬁlﬁé; ?%9& tr%éc %tpu te@%%%gﬁ%gg a%rllgt éég) 158 % g5%1aﬁJ(§acket

a/hmhglabes&h tebensaddice s prodes 20T &1433)?2116 RLP payload processing
PCT/ US2007/ 070624 30 Alternatively, if the reprocess
proglules (P26 RDIRg- . Py Egastcnpdy higher liegel@éﬁfet figempss serysyed in one

&aRore RLP packet payloads. The reconstructed higher level packet 960 is forwarded
to an application module (946, 948).

[00143] Figure 10 is a drawing of an exemplary access point 1000 in accordance
with various embodiments. Exemplary access point 1000 is, ¢.g., serving, ¢.g., local,
access point 506 of Figure 5. Exemplary access point 1000 includes a wireless receiver
module 1002, a wireless transmitter module 1004, a processor 1006, a network interface

module 1008 and memory 1010 coupled together via a bus 1012 over which the various



payl oad processing nodule 932 to perform a packet
reassenbly operation, e.g., to obtain a higher |evel
w@awkas372e. g., an | P packet which is passed t oP€TES2007/070624
second application nodule 948. [00139] The first RLP
nmodul e 922 may be associated ¥ith a first access
point, e.g., a current serving access point for the
access termnal with which the access termnmnal 900
plamentn nzegtintgechgngmdata pshinfoghiatien.t NMemosy o) ReRdavpwuytines 1017
92 be as pbated with a ccess knt _w.th, which
P ARy B ABTAT B e¥ebel DRAEERR R} Helthd e s
COIMetisedthe [1QQALARMmAGSH BEISi if gnommsiyl101@Rcdna@bhaie @perdtion of the
packet payload to one of the RLP payl oad rOCGSSIn8 )
ARSEH Rodnt (1998 and) goplemgrtanctbodsaagr dhsmpthpdy wfgﬁlqvmhart 700 of Figure
ommuni cated to said addressing nodul e 950. [00141]
ecei ved MAC packet 952 is a packet which has been

recej by . wirel ess regejv nodul e an . .

o B, Yirbing Rectiiir bFier B2 s weoB 1 RREPMAy roceiver, s
BRHWES réRK anBdihd 1014 vibRehi BB @k cds§ pHinPRBSIS eIk QUGALSs from
first MAC/ PHY nodul e 942 the packet is an input to

f#qoesst tePpaPalsp Ardess unsmitict moidaletle4,sag kat OFBMpeePdbd

hr ough . secon Cl PE dul 44 h acket s _.an .
b, s3DHRRE it Te 81O G rhoh BEREESs oty Mhmpmits
d@ltlenkofigra@ytaecdsh tertdlalie WiteREGRrhRati@dr rd&dhld 5004 transmits a
obtai ned and used by a PCP header routing nodul e

pahgt 0\518Y) altr]étﬂﬁlé\p]élﬂmgr?@ Ppla%k@qdebggnegé@ by ?!hﬁgder generation
REGE e L L B PRSI LPLAE MRt i

tronsiniingd orad tihceai{lBRSeir@3RhetaedMAEY prcke IpEBKet payl oad
routing. Forwarded RLP packet payload 958 is a RLP

pagh@ﬂ ay [P d Qhvsiidests Qe ORG: Bfterfha iPERIT8AE G smission and
nodul e (938, 940), a RLP header processing nodul e

(ce@Biong Buyomaxmbeidinieiess sivhigpl erpetaiiens a5d/or Rattinle antaptaedements are
hi gher | evel packet 960.is, e.q@..,.an _|P packet. ..which

e s B B o REFP R by B Gt Aot BREE il e
Plapk A8 drddise$ Bt SHaRgmisBBH U it Sorl O&hbodBBits alle@st sofd¥ of the same
reassenbly higher |evel packet fragnents conveyed in

ennag or pPRNARIPM g KEtusprhipr datisTanrrEssioacaA seGenderdln some
O anech & e aBASK BinEs MG BBESS, B Sure 10 15 a

dr aw of _an exenpl.ary acce poi nt 1000 in

acaib koo ek B e e Glip SR RO w et ey cadss o
BOLNccdQMidtS A £AGrode, IR dpFnt RdE; otc,| QR the REPES Fia network
poi nt 506 of Figure 5. Exenplary access poi nt 1000

linfc [ Q% Netwaik intaskise modeicvi@n8 imabetles e trhogRissian wiadeleeldd 1 and a
trapsnité L ul e 1004, a processor 1006, a network
fhPers et | e 1008 and mermory 1010 coupl ed
together via a bus 1012 over which the various

00147] Routines 1017 include a tunnel interface module 1020, a packet
fragmentation determination module 1022, a packet fragmentation module 1023, an
RLP header generation module 1024, a PCP header generation module 1026 and a
MAC packet assembly module 1031. PCP header generation module 1026 includes an
unfragmented packet header generation module 1028 and a fragmented packet header
generation module 1030. Data/information 1018 includes a received tunneled packet
from a remote access point 1032 and one or more generated MAC packets (generated
MAC packet 1 1034, ..., generated MAC packet N 1036). The generated MAC packets

(1034, ..., 1036) carry payload information from the received tunneled packet 1032.



WO 2007/ 143721 PCT/ US2007/ 070624 31 el enments may

i nterchange data and informati on. Menory 1010 i ncl udes
WO ori148381 1017 and data/informati on 1018. ThePCT/US2007/070624

processor 1006, e.g., a CPU, executes the routines

1017 and uses the data/informion 1018 in nmenory 1010

to control the operation of the access point 1000 and

i npl erent nethods, e.g., the nethods of flowhart 700

ofngrrigd MA Cpackad 14937 inglydss e gengraicd Pe&rhoaderul H3B0@2¢nerated
s n or r,ecei v i~S ~coupl tO recej
B i 1Y e A Rnt FREINCT 1ode? R ERACRIREN B30

heludeka géigR@td PEPOBAda 0T B33, b @Edritad RLP\Weh&dre$ $046, and a
transmtter nodul e 1004, e.g., an OFDM or CDVA
paaershrartien N 048coupl ed to transnit antenna 1016, via

whi ch the access point transmts downlink signals to
acd8648] er rumal suterfice ehaelige 1(2Ansedivaséunnebdyiaekt®G:dm another

transm.ts acket over an airli.nk includi RL .
Rt e 1dr ATEa ok v aerdgingraeriohi hReeh sspeiver
Adut1 ol $88het@oROMidrRAle RHoddlcl 1008 @ RnPaRkehce Bodule 1076

of the packets being transnmitted over the airlink

Be¢miplageresivedenniQageet kiom rempo3arcefsgomisdl 1032 sompacket
enbodi ts,the.sane ant a is used for transm ssion
gﬁgveégfﬁb F%ﬁ&ﬁ%ﬁeggﬁ@eéﬁg@dinents mul ti pl e antennas

and/or nmultiple_ antenna el enents are uses for

r ed8P4%n. PackesBremeniaing drsmanation mrqsuee Higelgiagines if packet
f}ggﬁ&{taﬁﬁﬂ i &@tfﬁé}%ﬁ{%ﬁ%n thd EIRG Sf Q'Eﬁn%l%ﬂ aliQ%. Packet

s SSi on. sonme enbodi nents at [ east sone of the
fragmentatrdnemodigde 002 hfregneras pddaBsivisclathe pasled fihgmetatidn

ransn ssi on, an e ti.on, .In sonme  ewmhodi nents e
SRR RO B SR S i iR BT 50748 Rl MAC Backet
interface nodul e 1008 is coupled to other network
nod@81503  gRLP hepdpsgerrateasmpdila 624, adischhis geuplpdteethe packet

G AR S G O REP GRS IRUBEL K e
preadivBlos sh addressdo be udddlfdr Arting an REPepacket papidud & dDRBP module.

00147] Routines 1017 include a tunnel interface
Pl 5, eacikedid P headspinelvdat # BnTesstebihivhighilbipt to one and

b R ik R4 o PP header

modi B4 03y Meenihed bk et PR AR IRER Beterates PP

héuebrAREregdnd B ftd PENRAL WK cPAekeiot REsIE@ o BapMEAII) said PCP
nodul e 1028 and a fragnented gacket header = generati on

wisrgneenigiRpckevercagridomedelc d A28 eagratiigl aRf{ds hepdeemeiudag a
T A ORI
processing module and ii) an address value when a portion of a tunneled packet which
has not been fragmented is to be transmitted. For example, the unfragmented header
generation module 1028 generates a PCP header including a remote bit = 1 followed by
an address. In various embodiments, the address included in the PCP header when the
included value indicates the presence of an address, e.g., remote bit =1, corresponds to a

second access point, ¢.g., a remote access point, which was the source of a tunneled

packet which provided information being transmitted with said generated PCP header.

[00152] Fragmented packet header generation module 1030 generates PCP

headers corresponding to portions of packets which resulted from fragmentation, said



MAC packet 1 1034, ..., generated MAC packet N 1036).

The generated MAC packets (1034,..., 1036) carry
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MAC packet 1 1034 includes a Yenerated PCP header 1

1038, a generated RLP header 1 1040, and a payl oad

portion 1 1042. Generated MAC packet N 1036 i ncl udes

BCHdragmented pRCrRt headde gerNrateanodal gy Hiidr genendtimg PCRdigeaidars
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via network link 1009 through receiver nodule 1013 of
gRelBior Moty + BXescheiates @ PLADcader inalnAiee 2 rameterbite 0.

nodul e 1020. Exenpl ary recei ved tunnel packet from

r enf@0 53 c cBESC pecket mabmbly3Rodide d0Plamskatbles gaerayabiclbypents, e.g.,

tunnel i rface nodul 014 Packet .

+ bt BEPUsSGE oot 0P ottt 8 bmb ereion fiss @ 1
Ragk&ited p4AHIE:AS, B0 aMAC hRkACTREARY MAC fiRket 1 1034 and
content of a tunnel ed packet. Packet fragnentation

gongated VO3 paakaheifB6 rqpaesknt exewpilash asskanblrdMAC packets which are
[LAGTRD &1 LARe AELREMLOALRA, PRAU! e 1022 determine to
e 100 8% {8 ?H} to a §fng ¢ MAC packet. [00150]
RLP header generation nodul e 1024, which is coupled to
t hd 0BkRdk et FiguFealinl ftdae Vo8 ofdl Grannleeyecess painad é@o rpecordance
‘ c n Cndicat gt ‘
Sl o B R SR ST R OB pAAFERRS, point
Py b EIduted. atcdRbsPpammdd 08 is, efearcoepladpd & secbhé agpesepattethe
RLP header i.ncl udes a.heprocess bit which is Setlt?h d
AN ATFeS Y Maxie pgelligk compecBaL W8 AR sy irpial. The secon
ERREYRRSs R aclk&@ %gﬂtﬂt sbnbr RGIRY, add BRCIE6Ess ReaRRI is, e.g., access

generation nodul e 28 generates PCP headers

sommek pheli Ifigued. packet s whi ch were not subject to
fragnentation, said PCP unfragnmented packet

geneo S| onExadplhsy 40028 poanen @d insfhdas PGRchsattetiver module 1102, a
including a value indicating the presence of an
Whglesssansgitse prbde + K. p BTRSERET ﬂ)é‘iﬁ{) gagavark iprfagepnodule 1108
o RO R Rl o b T S XA SER0R cloments may
ntagiregt detaiaad irfotmationamdermnadrtydd 10 Faludex aspines 11 tseand

nf r agnent e ader eneratjon no 1028 gener at es
RO aer 12 o B prele ol Dl Benpt S P e e JRREPGHET 1118
& @ddiRfta/hforiAlibP ¥ 2 EIIAhEE N0 td BshtRY 8c&PRration of the
included in the PCP header when the i ncluded val ue

agvdiscratimgs! 10f eng meslemcnt roftheds, agd teesmethedgof, floverhettedOBiof Figure
=1, corresponds to a second access point, e.g., a

enpbt e access point, which was the source of a
t unnel ed ) ) ) )
[00156] Wireless receiver module 1102, e.g., an OFDM or CDMA receiver, 18
coupled to receive antenna 1114 via which the access point receives uplink signals from
access terminals, ¢.g. access terminals which are local. Wireless transmitter module
1104, e.g., an OFDM or CDMA transmitter, is coupled to transmit antenna 1116, via
which the access point transmits downlink signals to access terminals, e.g., access
terminal which are local and with which the access point is acting as a serving access
point. Wireless transmitter module 1104 transmits a packet, e.g., generated MAC
packet 1140, which has been generated by MAC packet generation module 1126, to an

access terminal using access point 1100 via a wireless airlink connection.



packet which provided information being transmtted

Wi th said generated PCP header. [00152] Fragnented
wpawkaes37eeader generati on nodul e 1030 gener at eBCPUS2007/070624

headers corresponding to portions of packets which

resul ted from fragnmentation, ¥aid WO 2007/ 143721
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generation nodul e 1030 generating PCP headers
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pabddiowents) mbac@sswcﬁnpmkMIM@ea@hmqnesj MAC packet 1
1034 and generated MAC packet N 1036 represent

exqupisy|y ReaRIRiReARMARIKEIR WabeilePothdrm@ivdtk hbed, c.g.,
by wireless transmtter nodule 1004. [00154] Figure 11
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second access EOInt the second access point having

Brka eigi-irclss A hEe o dRcaAnd Reesss ARiBess terminal . The
second access point is, e.g., access point 506 of
Fi J0OES%, Routided 148 oedslctagembiraletdrsyinatiog modatcEg, a remote

i 508 of. F Ex
ISR P kertproorating a4 24 haCE MIAC GO et RE5ad4e 1126
RefmBletRSick ﬁ)@ﬂ&@%?&@kﬁ%‘lﬂé’dhﬁe 1104incRidB AFREB Qbadbt @8her@ion

network interface nod and menory 1110 coupl ed
modelcHd 28 \anantgr-pessssndint toreal haddes Bendnatiopamodle 1130, a RLP

o e (ke Vb U8 248% e M i ShPIE B RmghEmBaRte 1134

DiRAnfolMetigd PL@ssanddsliformetich md&aﬂﬁ%&cc@ﬁ@ﬂﬁﬁ@ls A an airlink
routines 1118 and uses the data/information 1120 in

ernmsetjom 130, & senesried packetie bgsereayicd iiagr tupped to apetbeyAP 1138,
t net hod .g., th t hods of
%ﬁi%%ﬁ%ﬁ%&%%%ﬁjkﬂ%%ggﬁ@ g? [80?56? 8Vre|e§sn$ecg|3e?
. e, QFDM o
coul Bt oRpugiststeriebhR dnotuics oP i tiihe Sxsgwyrpint 1100

Hz%' dﬁtaurlﬁﬁ%bﬂl?e%tlb%)Wlﬂﬁlﬁnsdlcgé'@'te?mﬁﬂa@[B whkAaack& iRl S,
e.g. access termnals which are |ocal. rel ess

toramsnicttcdr Rawdtel device podket er@esm@wm@diﬂ»/ﬂ b24 Gvrates a tunneled

tr%n mtter, is coupled .to transmt ant 1%13, via .
packetto be communicate mformation to an access termind w1 which'access point

1100 does not have an airlink connection. MAC packet generation module 1126
generates a MAC packet to communicate information to an access terminal with which
the access point 1100 has an airlink connection. Information 1136, indicating access
terminals with which access point 1000 has an active connection, ¢.g., a maintained list

of active connections, is used by remote determination module 1122.

[00161] RLP header generation module 1128 generates an RLP header including
a value set to indicate that an address to be used for routing an RLP payload is not
included in the generated RLP packet header, e.g., a reprocess bit is set =0 in a

generated RLP header. Inter-access point tunnel header generation module 1130



whi ch the access point transmts downlink signals to
access termnals, e.g., access termnal which are

w0 owati4xed wi th which the access point is actiPQr/ES2087/070624
serving access point. Wreless transmtter nodul e
1104 transnits a packet, e.g.35 generated MAC packet
1140, which has been generated by MAC packet
generation nodule 1126, to an access termnal using
genseates plonnel pralod hoddsr asadi fortuasdingan Rh?(pwnh@cbdm a packet to
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access point. [00159] Routines 1118 include a renote
det[@0ho3at MAC packet genki2@n neodubnblt2é gederates MApGghaekets

rocess 4 and acket gener.gtion .
FaPaings Dok & AEUTOuCRb et radSH g T seid access
pdidt lopcavdeacit WRdleeaafsctiggner ati on  nodul e 1128,
an inter-access point tunnel header generation nodul e
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nne eader
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access termnals with an airlink connection 1136, a
gaelr r caerpRlekEenal Grasessinsh sy Ege GPReTaan YA tagsmission steps.
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T 1126 t
BRE SR IeR o R Ra o b 2 e R NRLRAE YRl aPB G fjthout

¥ddiGdhal hardware, to implement all or portions of the above described methods, e.g.,

in one or more nodes. Accordingly, among other things, the aspect is directed to a
machine-readable medium including machine executable instructions for causing a
machine, e.g., processor and associated hardware, to perform one or more of the steps of

the above-described method(s).

[00165] In various embodiments nodes described herein are implemented using
one or more modules to perform the steps corresponding to one or more methods, for
example, signal processing, message generation and/or transmission steps. Some

exemplary steps include transmitting a connection request, receiving a connection



the access point 1100 has an airlink connection.

I nformation 1136, indicating access termnals wth
waokioch4xiecess poi nt 1000 has an active connectP@RUS2007/070624

e.g., a maintained list of active connections, is

used by renpte deternination odule 1122. [00161] RLP

header generation nodul e 1128 generates an RLP header

including a value set to indicate that an address to
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po nt as an active wreless connection.
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corresponding to each of the steps of the various described methods performed by the
device in which the processor is included. The modules may be implemented using

software and/or hardware.

[00167] Numerous additional variations on the methods and apparatus described
above will be apparent to those skilled in the art in view of the above descriptions. Such
variations are to be considered within scope. The methods and apparatus of various
embodiments may be, and in various embodiments are, used with CDMA, orthogonal

frequency division multiplexing (OFDM), and/or various other types of



addi ti onal hardware, to inplenent all or portions of
t he above descri bed nethods, e.g., 1in one or nore

wmowes4372ccor di ngly, anmong ot her things, the aRBQEEUS2005070624

directed to a machi ne-readabl e nedi um i ncl udi ng

machi ne executabl e instructiohs for causing a

machi ne, e.g., processor and associ ated hardware, to
performone or nore of the steps of the
edyomenigatssiteshdiques wbiwhahay peomtd 5] promidgariradess communications
AR TSA 5h0 DB A8, A R LR fces s
SRMPRAMNEHING bhs WittONS ivhidl &tabEthesiEmuhiehtior8XmRPheth mobile
siggal‘processin , nessa%e generati on and/ or

T 8

aping M endips CDdgAe Tn aaoys canppdimens theqaohilgenodes are

R A R B TPERA 5 rEEH TR ST GTRRED A or other porable

despsnsduding dativogtranssetterafircuing ardiagicandiondiiats, iy an
access point wth which an cgess term nal has an
RERIPpEn e Bt NS Of zs%rm.s&rr%a W @nect i on request,
forwarding a connection response, determ ning
resource assignnment, requesting resources, updating
resources, etc. In sone enbodi nents various features
are inplenented using nodul es. Such nodul es may be

i mpl enment ed using software, hardware or a conbi nation
of software and hardware. Many of the above descri bed
nmet hods or nethod steps can be inplenented using
machi ne executabl e instructions, such as software,
included in a machine readabl e nedi um such as a
menory device, e.g., RAM floppy disk, conmpact disc,
DVD, etc. to control a machine, e.g., general purpose
conputer with or without additional hardware, to

i mpl enment all or portions of the above descri bed

nmet hods, e.g., in one or nore nodes. Accordingly,
anmong ot her things, various enbodinents are directed
to a machi ne-readabl e medi um i ncl udi ng machi ne

execut abl e instructions for causing a machine, e.g.,
processor and associ ated hardware, to perform one or
nore of the steps of the above-described nethod(s).
[00166] I n sone enbodi nents, the processor or
processors, e.g., CPUs, of one or nore devices, e.qg.,
conmuni cati ons devi ces such as access term nals and/or
access points, are configured to performthe steps of
t he nmet hods described as being performed by the
comuni cati ons device. The configuration of the
processor may be achieved by wusing one or nore

nodul es, e.g., software nodules, to control processor
configuration and/or by including hardware in the
processor, e.g., hardware nodules, to performthe
recited steps and/or control processor configuration.
Accordi ngly, sone but not al



enbodi nents are directed to a device, e.g.,
comruni cati ons device, with a processor which
WO p@7a¢Bse1 a nodul e correspondi ng to each of thRCHUSE7/070624

of the various described nethods performed by the

device in which the processor3§ s included. In some but

not all enbodinents a device, e.g., comunications

devi ce, includes a nodule corresponding to each of

the steps of the various dédeXiM&d net hods perfornmed

by the device in which the processor is included. The

nmodul es may be inplenented using software and/ or
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communi cat 1 ons” t echni ques which may be used to provide
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and/ or CDVA. In various enmbodi nents the nobil e nodes

are inplenented as notebook conputers, personal data
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38 cLapuingithe RLFapnedde Brdigirdrbytthpaddipssdpeladed in said RLP packet
bl nakld hedl Lbsing: examining an RLP

E@%%%} gémgﬁﬁﬁ%ggpacﬁggggébdetern1ne if a reprocess

i ndicator value in said RLP header has been set; and

Lf it s determ ped that said rocess indicator S
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i) operate the addressing layer nodule to deliver the
péayiivdach sacbageespominaglocs netaiudrentiyl hoat anractiad aielitkoccancction.
RLP nodul e corresponding to an
4. The method of claim 2, wherein if it is determined that said reprocess indicator
has been set further performing the step of:

operating the RLP module indicated by the address included in said RLP packet
to determine if said packet reassembly operation results in completion of assembly of a
higher level packet; and

if it is determined that the packet reassembly operation has resulted in

completion of assembly of a higher level packet, passing the reassembled higher level

packet to a higher level packet processing module for further processing.

5. The method of claim 4, wherein said higher level packet processing module is

one of a decompression module and IP layer module.



address value included in said RLP packet with said
reprocess indicator. 2. The nethod of claim1, wherein
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RLP nodul e indicated by the attress included in said
RLP packet to perform a packet reassenbly operation.
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curre (ripﬁabsyngmu PagBadedriospordifig fonsidCianiewt vale tta ddihelt RLP
met hod of claim2, wherein if it is determ ned that
gfbler eprocess indicator has been set further
performng the step of: operating the RLP nodul e
i ndi cated by the address included in said RLP packet
70 delTke methediof chan @, pacicat if iteadstembinyd thaesad taprocess indicator
esults in ﬁfqpletion,of assemhly of a higher |evel
arcios peenirhiyricy perfrming BF fiR@4 t hat the packet

r eass ubl,yin O BRI REAR PR fL0HERUD ga%ﬂnpa p&QPIBLdeRBIPSperation
assenbly of "a higher |evel packet, passing the

neus fenblledd hogteondiey &l the paticeer vatuca hi gher | evel
packet processing nodule for further processing. 5.
The nethod of claim4, wherein said higher |evel

RackerThPrRERII BBiATdWhEreirSsai PMEFalf R BP ISR &8 R module
nmodul e and I P | ayer nodul e. WO 2007/ 143721

FEIYS IS RIOY 1007 B6R AL a@gsepointieithiahiddaisiacesaitermgnal has a wireless
&Qg_%hgmkﬁmh&kis determ ned that said reprocess

Fndicator °has not been set: passi ng the payl oad
corresponding to said indicator value to a default RLP
nmodul e, 7. The nethod of claim6, wherein if it is

det er hhaegthod &f cleimnd. FePebeBRISIMH| cat or  has not been

set f ti&gﬁ {gx%@% i Rep th@?de? bemh RED ﬁga&&,%m‘aﬁ% P?)\/IAC packet;

def au e to performa packet reasse
aperation using the payload corresponding to the

is, 2|d 1:1 : @%&rga\ﬁgllg %@P&g&lgg@r Ircrg}rgq%g i{j,g %WAC %@cﬁ{e(te inréludes an
IR RANL N hill PCP h%@&éfiiﬁ‘cﬁceﬁﬁl%%ﬁe& AR At BHes\Edrits¥Hde) to an RLP

sai d access pernlnaL has a W reless conmunications
iodile t@be Thee imptdvoshing saed MAKR' packictnstpmeseniconpri si ng,

10. The method of claim 9, further comprising;:

when it is determined that the PCP header corresponding to said MAC packet
includes an indicator value indicating that an address corresponding to an RLP module
to be used is present, delivering the payload of said MAC packet to an RLP module
corresponding to the address in the PCP header for RLP processing.

11. The method of claim 10, further comprising:

when it is determined that the PCP header corresponding to said MAC packet
does not include an indicator value indicating that an address corresponding to an RLP
module to be used is present, delivering the payload of said MAC packet to a default
RLP module corresponding to an access point that transmitted the MAC packet.



prior to exam ning an RLP header of an RLP packet,

recei ving a MAC packet; and determning if a PCP
whemdas37epr r espondi ng to sai d MAC packet i ncl uBEBUS2007/070624

i ndi cator value in said PCP header indicating that an

address corresponding to an RI% nodule to be used in

processi ng said MAC packet is present. 10. The net hod

of claim9, further conﬁrising: when it is determ ned

ihat Thempetedieéshen 18owherspoadl ingiceior salielinviac! PQE keader is
i ngludes i ndj. val ue indicating that an address
%%ﬁ@sgBb%d%ﬁéﬁﬁ%ﬁgﬁgﬂﬁﬁgﬁbdu|e to be used is present,
delivering the payl oad of said MAC packet to an RLP
nodul e corresponding to the address in the PCP header
fdr RAP agpese E5Bingg comnrisingie met hod of cl ai m 10,

furth .SiNg: [ ' .
neader TS Rds A pr RS ol SBH BTG 1 s wpRsCdine
I ncl ualeccand Ridi egtoad pvadessdng mdddlatcongspohdihg ana actdnéascess
corresponding to an RLP nodule to be used is present,
B¥Pfvering the payl oad of said MAC packet to a default
RLP MRl oS RIa"RERRO I BokvlaPdiAf pAIELSS QR S ofd\@ilsaid RLP
transmtted t%e MAC packet . 2007/ 143721
P@Todd3IR00R5107 08RIgles H@sclDdn afldeessratfdrothition comaiumch@ed to said
Wﬂ@rein s%hg‘indicator value in said PCP header is
PHEFGHed"Y M a fiel d of said PCP header. 13. An access

t er m pabadePpRCESINRIhoduld for HbteRhMiMAYhRAGnRNARESSHbNEh e
nodul e corresponding to a first access point; a

webigad iR eaday vdgthep thedweddr e lwivd wh @ddisssy wssp derdpnigng an RLP

n C | 0t an r [ ng. . f
PSRRI R R0l A0 FRUURBT SRSl gyt en e
daaes Shg indeitesatimseidrenuaddoesutihg ROPHRAtkA Payloads is
communi cated to said addressing nodul e; a header
BWBE%@Sing nodul e for determ ning, based on an
i ndi cator value included in a header, whether the
header includes an address used for routing an RLP
péckeThpagcesadrmaina dfataiar i3, nbetehresapdbdodtr paydssiad nialule is an

i.d addressi ng nodul e when the indicator value
iﬁéﬂ%ﬂﬁ%gmqﬁ%&mg@a?@ﬂoeﬁé@ag P’&m&?@é?’fg RLP packet
payl oads is included. 14. The access term nal of

claim 13, wherein said header processing nodule is an
15. The access terminal of claim 13 wherein said header processing module is a PCP

header processing module.

16. The access terminal of claim 13, further comprising”
a wireless receiver; and
wherein said first access point is a serving access point with which said access

terminal has an active connection.

17. The access terminal of claim 16, wherein said second access point is an access

point with which said access terminal previously had an active wireless connection.

18. An access terminal comprising;:
first RLP payload processing means for performing RLP processing

corresponding to a first access point;



RLP header processing nodule for processing an RLP
header. 15. The access termnal of claim 13 wherein

W@ 200d/1#852ader processing nodule is a PCP headePCT/US2007/070624
processi ng nodul e. 16. The access terminal of claim
13, further conprising” a witleless receiver; and
wherein said first access point is a serving access
point with which said access termnal has an active
conneggcoath RLEDaylphé prasesssrg mesnsiforapertoimeyigaR i peycessing
g/her ej nigajéoda See&?(ch access. point is an access point
W T RPN Eh OSHI O TEEE 8 i nal previously had an
act i veddrbdsBlg@hcans GHTe6dr@ig padiet pd¥lo@dsae sae begaid Aiak and second
conprising: first RLP payl oad processing neans for )
BEPrgy op e groreming meas drsrg oncaskdress pipranatign cemanumiqatad to said
g&&ggﬁgﬁq' o. WO 2007/143721 PCT/ US2007/ 070624 41
second“RLP payl oad processing neans for perform ng RLP
pr oc eb&idagprocesing sypansl forgleteommnise dased cmcamdsdicor mlue included
addr essi n ans for forwarding, packet payl pads to_on
Bra hearler. Pt R doadss mﬁ%m@a%qgwaé Brausg ng%%a?-@et
P%ﬁ@a‘!i M fé%r&ﬁg th a%k&gj’a&%d GOy lecﬁ@stsﬁ% th@di@hMlen the
addr essi ng nodule; 'header ” processi ng neans for
hdicetarivaiua gndigassettiatom adrdsmdieddoorouting B& Pipackai geploadsis
a F%?ger, whet her the header includes an address used
F§1"%%uti ng an RLP packet payl oad and forwarding the
packet payload to said addressi ng nodul e when the
I ndi cator val ue indicates that an address used for ,
tdut i he mepsypaaRiatl gialdimalds wherein wed betdar progessmiencans is an

term pal of  claj - kmsakd header

RT3 Ru RS e Rog MR M iR AR B B8 g “roaul e
for processing an RLP header. 20. The access term nal

of claim 18, wherein said header processing neans is a
Berp  hBaaeessieoriaalaf sipimpldu macrepm saidrheadgeRiasessing mpgaps|s a PCP

Réad&lﬁjfog%&f?‘gfﬁ&&ﬂ@er conprising: wreless receiver

nmeans celving signals transmtted to said access
t er m nal over a wWireless comruni cati ons connecti on;

d rein said first access point i.s a serving
gﬂceﬁﬁwcﬁ%s iR g g BriBe pauprisind

wireless receiver means for receiving signals transmitted to said access terminal

over a wireless communications connection; and
wherein said first access point is a serving access point with which said access

terminal has an active connection.

22. The access terminal of claim 21, wherein said second access point is an access

point with which said access terminal previously had an active wireless connection.

23.  An apparatus comprising:
a processor for use in an access terminal, the processor configured to:
examine an RLP header of an RLP packet to determine if a
reprocess indicator value in said RLP header has been set; and
if it is determined that said reprocess indicator has been set:
1) pass a payload corresponding to said indicator value to an

addressing layer module; and



term nal has an active connection. 22. The access
termnal of claim21, wherein said second access point

WO g00an4xiecess point with which said access t ePei/ng1007/070624
previously had an active wirel ess connection. 23. An
apparatus conprising: a proce¥sor for use in an access
termnal, the processor configured to: examne an RLP
header of an RLP packet to determine if a reprocess
i ndi cat or Uhopesate thosideesRLP ldyennierdula e dglewn thegrayloadd
Lf 1t is determned that saj r ss._indi cator ha
bl &5 IdRE0H 8o B R L P PRONER g Mgl g Maress
aldé ortuded wadaieRLE patket addr @iiSicp@ctRyedicamdul e; and WO
2007/ 143721 PCT/ US2007/ 070624 42 ii) operate the
addressing |l ayer nodule to deliver the payl oad
SO T eTRONMH A S 3AhDd DA Bl YAl EORANCRRAIRAUYS, if it is
correspondi ng to an address value Pncluded in Sa
RitBnpackint swid fepsicss indipatockssbeendétcat or . 24. The
apparatus of claim 23, wherein the processor .is.
f ur t NEPEreE RS %h?éta)dpfi inlaipq by ghe widfess oREd ithaid BAPgpacket to
pERIREESRLENGLGANLON, diRBtiBREN set: operate the RLP
hodul e 1 ndi cated by the address included in said RLP
packet to perform a packet reassenbly operation. 25.

e apparatus of.cl.aim 24, wher. sal RLP | e
L oot Thetiunorsmll Shomh ot REPIRed tpociied tiip address
PaG&Ricldded aNsadR- RLPGRLL® iAf REP RIS ricSdhdiR B h&emote access
access point wth which said access term nal does not

peint wih Whidhaspid apsessdeinviealgoes netlcurreathnleayciapmctipgairliike
tus of claim?24, wherein the processor is
%ﬁ?@ﬁ%?Lconfigured to, if it is determned that said
reprocess indicator has not been set: pass the payl oad
corresEondin to said indicator value to a default RLP

Aodul &he apparatenel daiparia tiisreat theipapgessex is fibeiesonfignied to, if it is
IS, confi X dor to exam ning

%%gaﬁﬁaﬁgﬁﬁé?é%%hgﬁgéﬁﬁegggﬁgﬁgt?%?Sgge a MAC packet;

and getshapadoad cardBfi dieadeniddodicespaodidé togp dadaidaRHEP module.

MAC packet includes an indicator value in said PCP

header indicating that an address corresponding to an

P TR Rrdis DEIMRE WheRIDARTRORGs0? N frMACRBGKRY to:

is present. 28. A conputer readable nedi um enbodyi ng

mac hi peordr esammigean REP haader ohan RBP packet, receive a MAC packet; and
determine if a PCP header corresponding to said MAC packet includes an

indicator value in said PCP header indicating that an address corresponding to an RLP

module to be used in processing said MAC packet is present.

28. A computer readable medium embodying machine executable instructions for
controlling an access terminal to implement a method of communicating with other
communications devices, the method comprising:
examining an RLP header of an RLP packet to determine if a reprocess indicator
value in said RLP header has been set; and
if it is determined that said reprocess indicator has been set:
1) passing a payload corresponding to said indicator value to an

addressing layer module; and



controlling an access termnal to inplenent a nethod
of communicating with other conmmunications devices,
W0 b@7/7hod conpri sing: exam ning an RLP headePCDUS207/070624

RLP packet to determine if a reprocess indicator

val ue in said RLP header has been set; and if it is

determ ned that said reprocess indicator has been set:

i) passing a payl oad corresponding to said indicator

val ueii} epcsatc thechdldeassing dpyicnpeduladel gtlécer thecpayioad corresponding to

2007/143721, PCT/ US2Q007/ 070624 43..i i) operate the. .

S0 MRS SR e R D S it R BEERGS b0 inctuded

sl RePRRBKLLRAtH Rid ®ptodedsiadicabor val ue to an RLP

nodul e correspondi ng to an address val ue included in

said RLP packet with said reprocess indicator. 29. The
npu ' f I M2 : :

EPoay e R BT o ey Rt R Bying mpchipe

oxcdeberiltnedotdfar, iSaiddaeptingehst daitdicp@icess ihdisatbeles been set,

seg(é .performng the step of: operating the RLP nodul e

Pt glesiFrfie address included in said RLP packet

to pe&ﬁ&atmgthﬁimho&lﬁ@ﬁﬁ%dmgaﬁsaéarbmnclé’e@ed ihR8id RLP packet

conmput er readabl e nedium of claim?29, wherein said RLPP

teorbufoemsyeckdtiregseryly apcratidn.ess val ue i ncl uded in said

RLP packet is an RLP nodule corresponding to a renote

access point with which said access term nal does not

go!r r emhé YorBRMEr RAdBEL in¥@umddfTcldimko o QMBRET @D R LB InodiEspecified
conmput er readabl e nmedi um of claim29, further

brrboaddresyy vatishinglededanr seidtRldt packpisis pa&liPongdyle eorrgsponding to a

{‘De%noqg Eléecre?s] &%gt vgzllﬁ?\t)vhfc Isgidra%ngg ge%%?nall rdgéscn%g glrlrrgﬁ‘% % gn active
een Set:.' passing e payload correspondi ng sa

highkca@in@ectioal ue to a default RLP nodul e. 32. The

conput er readabl e nmedi umof claim?29, further

enbodyi ng machi ne executable instructions for, prior

ARG Py AR el A, RufEF K bo e R thiRO
carcneblondiutgotofos,at d ikErpanddethat sacl mwgesesanndicator has not been

i ndi cator value in said PCP header indicating that an
dress corresponding to an RLP

passing the payload corresponding to said indicator value to a default RLP

module.

32. The computer readable medium of claim 29, further embodying machine
executable instructions for,

prior to examining an RLP header of an RLP packet, receiving a MAC packet;
and

determining if a PCP header corresponding to said MAC packet includes an
indicator value in said PCP header indicating that an address corresponding to an RLP

module to be used in processing said MAC packet is present.

33. A method of operating a first access point, the method comprising:
receiving a radio link protocol packet, via an inter-access point tunnel, the
received radio link protocol packet including information directed to an access terminal;

determining if the received radio link packet fits in a MAC packet;



nodul e to be used in processing said MAC packet is

present. 33. A nethod of operating a first access
Weoioiti437ehe net hod conprising: receiving a raRCDUB10kK070624

protocol packet, via an inter-access point tunnel, the

recei ved radi o |ink protocol Packet including

information directed to an access term nal;

deternmining if the received radio |ink packet fits in

a MACTpeis Ketermipgx ﬁ@@ﬂtelra@emeﬁ r@dzwlmm@dwt @M@MMAﬂpaCket

it is determ ned t

fits in a IRet atl%g(a ﬁ/fAé 89% St antc [ S1;ngat %/%‘églvlgg &aqlc? ?nk packet and

i ncl udi ng irh]tﬁnﬁﬂﬁl@ltM@@eﬂeﬁ%ﬂédi)l\/ﬂAmiﬁadkaﬁtthe ad@Bgk terminal over an air
transmtting the generated MAC packet to t he access

tigle h§trysen W‘gﬁ“&ﬁccﬁﬁﬁpom‘i%@%@%@ﬁ tyEiRplf i r st access

poi nt and said access termnal. 34. The nethod of

claim33, wherein if it is determned that the

Becei Yedmedoid ®f klaik 33 pahdein iflaesdatatmified thanthe receMdradio link

acket: generating a MA acket including a portion of
?F%etr‘i%‘é%ﬂ?%fgt 1P@oq]§[ i gacket and transmitting the
gener at ed %Eer%fé(e?f\/lﬂ;@ PEH@ct BRARSS:; 4 fSbnat th@‘f@d'en%ﬁ radio link

air link between said first access point and said
pakes snd er mi nal . 35 The met hod of clai m 34, vvhere| n

if it is deter that th e di o

packet | doe B RGBS ARsraie Mty Bkt to BESran Figng over an ai
MCoaraeketaid drdt H&resd PsihUdRSaiddRB&E ¥ridighian RLP header
including a reprocess bit indicating that the MAC

packet corresponds to an RLP packet whi ch was subj ect

g? RL%hg Sl%{h%g g%%]ﬁ%g 3N h%gfnrot? it 1% gﬁ&ggé hOHe recelved radlo link

proocessi ng wher el

pickbﬁddi@h&fmlﬁﬁﬂhM}aIptdket recei ved radio i nk packet
does not fit into a MAC packet, generating a MAC

packet i ncleGH&ating 3 NAG @P‘H‘@t fuithepwclidasr at ed RLP
headeg,, Ay g rlﬁsfsh&%%ﬁg@gﬁg 1109e '%1ta}ﬁﬁ‘é‘%tﬁ1§pcﬁét'the MAC

whi ch®sent recel ve rou
pariket commsgssls poamR LP yacledt which. wéﬂmbmet ﬂod?LIbfepodcaSsﬁng?iﬁpluding
gnerei n.when it.is determned that the received radio

PRRCIHAMDRIOCEEEENot fit into a MAC packet, generating
a MAC packet further includes: generating a PCP
header; and including said PCP header with said RLP '
B@adelh¢ method q:b‘ aLﬂllro a4, whercheviyppnesatcedmingdhys dlakesteived radio
l On&k\l\% éoes ARl 1n oa M%C Is)a?c!k%t rggr(l:e?ét\l/negda I:)C Ba?c%lég 1In'cludes:
including in the generated RLP header, an address corresponding to an access

point which sent the received RLP packet through the inter-access point tunnel.

37. The method of claim 36, wherein when it is determined that the received radio
link packet does not fit into a MAC packet, generating a MAC packet further includes:
generating a PCP header; and
including said PCP header with said RLP header in the payload of the generated
MAC packet along with a portion of said received RLP packet.

38. The method of claim 37, wherein when it is determined that the received radio

link packet fits into a MAC packet, generating a MAC packet further includes:



38. The nethod of claim 37, wherein when it is
determ ned that the received radio |I|ink packet fits
WO ni00/18878MAC packet, generating a MAC packet fur€hEs2007/070624
i ncl udes: WD 2007/143721 PCT/ US2007/070624 45
generating a PCP header with #h indicator value set to
i ndi cate the presence of a PCP address, said PCP
address being set to an address corresponding to the
AP whigeherarg PERihdades maihvmdn@Rc#opadkesct tamdidateche giasgpee of a
bd ;gener at header i.n said, MAC packet. w.th said..
PR AdER" Ay s BBk ot o 58 SrbE oGl b i
Sht sib esceivad Ri® (RcR-theatler generated when it is
determ ned that the received radio |ink protocol . )
packeinchying s3ist ganeratedPQP pdepiicieist MAfopackgiovith pridl tegsived
: corresponding to the sender of said
?dgéogﬁt\%ﬁa%r%\tdi o link protocol packet. 40. An access
poi nt, conprising: a tunnel interface nodule for

e R e R T T

dat&rintNMnohk ATk $dio linRIMRMALLARE dcesthBt REin a MAC Ip_)acket
performed on the content of a tunnel ed packet; an RL

tecadet ingbrde ratail dneshavdigkponclogab ek scndsraifdaidacéeeted radio link
fr ntatjon nodule for generating an RLP header
PW?%EPW 4 val ue indicating the presence of an

address to be used for routing an RLP packet payl oad
to an RLP nodule; and a wireless transmtter for
#0.ansAMtaceasy peinpger@tisivger an airlink including an RLP

heade ner ai : der, gener at j
ang. af “FEACPRLERG RbaRR s ALt P AR ATRRL AL ORI frccss
psiagss point of claim40, further conprising: a packet

fragnmentati on nodul e for fragnenting packets which

sai d paewkst ragmenipam detoravnagion srqfuiaior éﬁef%lamgéf packet
%g%ﬁé?ﬁﬂﬁéls @@ﬁee f)é}?orln%ﬁ 94 tﬂé)ccrﬂte%t bfa ?un%h%’g p?cll%c

access point of claim urt’her
i ncl ueh RGP headRCRBeheatiler mgéule cadplahtorsadiupaekétrfciguetntagoamodule

nfragnent e ket header generatian nodule for
ééﬁe?%{ﬁﬁl%ga‘gé@ ek 16 N aegaﬁaﬁ_am lipg thg qERSRES Yfincaidress to
¥eh&d ol rouﬁié@h@RLPtﬁacEert AGBAE & dnotr P FRadIPER
unfragnent ed” packet header generation nodul e
a wireless transmitter for transmitting a packet over an airlink including an RLP
header generated by said RLP header generation module and at least a portion of a

tunneled packet.

41. The access point of claim 40, further comprising:
a packet fragmentation module for fragmenting packets which said packet
fragmentation determination module determines are too large to fit in a single MAC

packet.

42. The access point of claim 40, further including:

a PCP header generation module including an unfragmented packet header
generation module for generating PCP headers corresponding to packets which were not
subject to fragmentation, said PCP unfragmented packet header generation module

generating a PCP header including 1) a value indicating the presence of an address to be



generating a PCP header including i) a val ue

i ndi cating the presence of an address to be WO
WQ®7n43%3i721 PCT/ US2007/ 070624 46 used for roRE€T/O§2007/070624

payl oads to an RLP processing nodule and ii) an

address val ue when a portior®f a tunnel ed packet

whi ch has not been fragnented is to be transmtted.

43. The access point of claim42, wherein said PCP

hf@écfelr rogenepmloash thlIé’ préeessing modnlsiand @i an address value when a

r?‘ gr 8? a K (tz"unn lf)%t%ket rhag at I gl,%man{j g 1%t8rtiet angrmt ed
packets mhlch resulted fron1fragnentat|on said PCP
fragnented packet header generation nodul e generatin
ﬁﬁcp h@ piagesss neantidickgma 2y whersin saifiP R bpasigr gﬁ@”&@@éﬂ@‘%‘

g £,dBEP header, of an address used for routing a

y oa an RLP processing nodul e. 44. The access

poi nt adfag@ﬂeatddhpﬂiﬁkct\hbﬁeeIgﬁndrditmnadddmsﬁorigﬂﬂérmﬂmngCR headers

sai d PCP header. en the | uded. val ue i ndicates.th
prese Hio RoRtiens Qé‘%k%‘f‘fhﬂ@ﬁ F%Sugﬁd ﬁa@rf%nentatlon said PCP

FREMEROP éBk@QhefaQe@geﬁ%ﬁaﬁ nRAERRnAQIY PHb 'h%&HeY’Aaﬁcﬁlﬁﬁlg a value

source of a tunneled packet which provid

indfcatin@thicabsdnet nigorh tlanRER heasldr, wif b aé@lesi; tgseqh aravethgRgryload to

he?g?r. 45.. An gecess poi nt, conprising: tunne

fhittef PARESHRRNEYSr recei ving tunnel ed packets from

anot her access point; packet fragnentatlon

determ nati on nmeans for determ nin packet

144 -agméhe agccsspaint af ¢laya 4gewherichetdic dirﬁwen‘dbdﬁdelﬁtsa@ﬂ’@’ header
OB Bt e R B e R R ARSI B TR, RO

Sal ragmen oh neans for enerat I ng

Rir’fésb@ﬁﬂ@g tol @kttt N@ed poaltbehicRh et Isﬁhﬂc& Bfa ﬁfnﬁSl%& pecket which
of an address to be wused for routing an RLP packet

Py idsd dnfopmatipndiemgirngmitticdanigh id epncsaied PGRIsrdorer

means for transmtting a packet over an airlink

including an RLP header generated by said RLP header

$2rfer adceorpoiacsn@sihgat | east a portion of a tunneled

packet e access 0|nt of ¢ furth
conpr | uepﬂg}ntef AR TPy @ﬁﬁ%m‘cﬁ@a@s figin another access poin;
f r agnBRlkicNGa RRGKAID dMirmihaBiBh %eﬁﬁ‘&f&%‘heteﬁﬁﬁ&g@@ Aldepn

determ nation nodule determnes are too large to fit
fragmegatingl ie tACperpaokdion thgconTing ohe bmwsleg packtet,of cl ai m
ggll- / fug;g ?%%éllﬁeg{gtllorhgmea\lll\ils) C%lcl)p gcli ;[lo sald?' packet fragmentation means for
generating an RLP header including a value indicating the presence of an address to be
used for routing an RLP packet payload to an RLP module; and

wireless transmitter means for transmitting a packet over an airlink including an
RLP header generated by said RLP header generation means and at least a portion of a

tunneled packet.

46. The access point of claim 45, further comprising:
a packet fragmentation means for fragmenting packets which said packet
fragmentation determination module determines are too large to fit in a single MAC

packet.

47. The access point of claim 45, further including:



47 a PCP header generation neans including an

unfragnent ed packet header generation nodul e for
w@emens’ehg PCP headers correspondi ng to packePGI/ k10011070624

were not subject to fragnmentation, said PCP

unfragment ed packet header geﬁ@ratlon nmeans

generating a PCP header including i) a val ue

i ndi cati ng the presence of an address to be used for

r out i mQCBgya@chgmr@mahmam ipelodies sh nipfragohahied aaket h9ader

%ne thloll]lessdﬁl a%% ggner?tln§8Pn%Ipﬁ%aéiellfssco%*rgslbond{nlga% gaqi F evéhwh were not
dbbject bie flagaenntipnishid FEP ehfedgMechicd paoRst Gicides gb&rﬁﬁ'ﬂ means
header generation neans further includes:

genskvegtadyIhheadet ingladingrl) yaplae &tql%‘ﬁn&ethﬁ 9@@}06 of an address to be
ASATS LA, B SR FLBLPTRLASRC0MADE 10 995 LGRS, e when

poraigirefit achnplad petkdn editdrhagaoebat |fmgmasméd lietogernemamitteg.

PCP headers including a value indicating the absence,
fromthe PCP header, of an address used for routing a

payl ogg, E&essaﬁbnﬁlﬂ? c&'ilﬁqgs%h&%lﬂ@?ﬁd’@ héer %&fereﬁfb%%&ns further
point of clai'm 47, wherein the address i1 ncfuded in
salude?CP header when the included val ue indicates the

presence of a ss,value is an a

Cor  cd OIS Gaaish A RSB A" e g RGP ders
SO Mg B ﬁd#f'dﬁ%' FPhablasdkRhicidstNed RORV-ARtbntation, said PCP
|nfornat|on being transmtted with said generated PCP
fregiented pokeyradgenetiation BworplcisshergtinmPEF deedesoinciuding a value
e e Bl e AESE TR, POP Blagel 18 REQGESSRC RANELM Sihyiond o

kM REP-pA6Resi g PRk, t unnel , the recelved radlo I|nk
prot ocol packet including information directed to an

access terninal determne if the received radio |ink
k K i negd: it
B e nL ! R O il pbbad S R ARG s

gfhﬁleﬂﬂtiﬁclﬂdmhﬂﬂﬂﬁlehteﬂi melpmeﬂen@ dffvd addrees vaeok rsadiaddress
li nk packet; and transm.t t ated C ack t to

EHESSH oA QIO o] T8 ROIEE AEGHIBG Y PackSt which
biohRled 30 RRKIRAUHe BRANDRIYRHE GAE Sl P48 PP herder. The

appar at us of cIa|n150 wherein said processor Is
further configured to, if it is determned that the

ceiyed radjo |ink packet does not fit into a MAC
é-cke ' 4p53 ??ITH%%‘E&- PCT/ US2007/ 070624 48

a processor for use in a first access point, the processor configured to:
receive a radio link protocol packet, via an inter-access point tunnel, the
received radio link protocol packet including information directed to an access terminal;
determine if the received radio link packet fits in a MAC packet;
if it is determined that the received radio link packet fits in a MAC
packet:
generate a MAC packet including the received radio link packet; and
transmit the generated MAC packet to the access terminal over an air

link between said first access point and said access terminal.

51. The apparatus of claim 50, wherein said processor is further configured to, if it is

determined that the received radio link packet does not fit into a MAC packet:



generate a MAC packet including a portion of the
received radio link packet; and transmt the
w@emenstred MAC packet to the access term nal OREF/USI07/070624
air |ink between said first access point and said
access ternminal. 52. The appattatus of claim 51,
wherein said processor is further configured to, if it
is determned that the received radio |ink packet
does not figenératea MANVA@seiokdnding @ ngetiver eftthegceivih@dio link
@ﬂ@%@%: generate an RLP header including a reprocess
[ Pn%?cating that the MAC packet corresponds to an
RLP packet tridpnihtha@snd& el 8CACtpackdt B theREQSS &Sl over an air
i.ncluding _fragmentation processing. 53. The apparatus
ek betyicen s5pd figih agesphpaing Adppidasses fermdnglyr t her
configured to, when it is determned that the
received radio |ink packet does not fit into a MAC
packethe appargened didinngl , svhvRG pad keicessonsl fudiecriconfigeed to, if it is

T B er DSl FRER R

through the, LI LIHRGCAST PRIKBE tunnel . 54. The
apparatus of “"claim53, wherein said processor is

f ur t hegenccsn i BlPddaday inchindng air¢processibit erdndatieg thah dte MAE

BEER LT erhe s Gt B PRESET ke Sescubiccfo it Roroy e including
headattaticingtobdigihgde sai d PCP header with said RLP

header in the payl oad of the generated MAC packet
along wwth a portion of said received RLP packet. 55.

: said received RLP
Secut tbrr SR PO rEe B R IR PR Mo conipugd o when

o4 ddterhnd dipheie Adcei cteddi® tnlohadkendass n6efii infh WMAT packet, in
ot her. communi cati ons devi ces, the nethod conpri sing:
gaeeatipgigMA G Ragkef | i nk protocol packet, via an

inter-: ' Y HQ i
b R M e SRR U e
paioewhich aentitixatereiveleREP macian throfigh the intec&icesgoimdirmel.
link packet fits in a MAC packet; if it is determ ned
that the received radio |ink packet fits in a MAC

packethe aQRRRNALH Mnes MHRAC KEY %J&@isHQis'f@rﬂtlé}%onﬁgured to, when
recei ved radi o |ink packet; and 2007/ 143721

PETAWSPO0K) DFOBR deceitad rachmbink padkatddes @otyBistost MEAGA@kKet, in
E&%ﬁﬁﬁg%%ﬂ%k?y%ﬁ&?ss term nal over an air

generate a PCP header; and

include said PCP header with said RLP header in the payload of the generated

MAC packet along with a portion of said received RLP packet.

55. A computer readable medium embodying machine executable instructions for
controlling first access point to implement a method of communicating with other
communications devices, the method comprising:

receiving a radio link protocol packet, via an inter-access point tunnel, the
received radio link protocol packet including information directed to an access terminal;

determining if the received radio link packet fits in a MAC packet;

if it is determined that the received radio link packet fits in a MAC packet:

generating a MAC packet including the received radio link packet; and



l'ink between said first access point and said access
termnal. 56. The conputer readabl e nedi umof claim
wGNo7fiid7eher enbodyi ng machi ne  execut abl e i NSPETITS100T1870624
for, if it is determned that the received radio |link
packet does not fit into a MR packet: generating a
MAC packet including a portion of the received radio
link packet; and transmitting the generated MAC
packet to trasmuggdke gaemteriMAdy packghntodhe accessrikrminal over an air
tyween sai.d.first access .point and said access
PR BT 8 e SR Bl s riium of ol ai m
56, further enbodyi ng machi ne executable instructions
for, if it is determned that the received radio |link
pac ke heiermgputpigicadabie madigmepfighimpae Risther prbedives meckiae
.. r: i: . P i i
ARl A e AR SR o B D Bk Fcket docs
oarfitéstpanda (i macher: RLP packet which was subject to RLP
reprocessing includipg, fragmenptation processing. 58. = .
The conput St M Grags K g4 PRTen of BeeFatved radio link
giRedyhidg machine executable instructions for, when
It is determined that the received radio |ink packet
does not f frensimttmgahdv@epack®AC parkgetodhatdcngs tarnAg over an air
cket: including in the generated RLP header, an
BRGPbicon gd B Bkapmep g EESS iale whi oh sent
the received RLP packet through the inter-access point

tunnel . 59. The cg&ggtep readabl e nmedi um of cl ai m 58,
$70r t h&he eompitgi tsadabicipdiom abedaim Wb fusthen smbedstingmgchine

RS bouly, MR ET T ASSERAF b1 FSSRLYEAE AN Bucket docs

oes no

getRiabia g AT pketpacket . generating a PCP header; and
i ncludi ng said PCP header with said RLP header in the
payl oad of B BenciEHe YA pagket: packet along with a

por ti g&epaftiniaa&lq{ﬂfeﬁ&id&eﬂcﬁhﬁ Q%ﬁjﬁgess 8- in@c g RE maC
operafing a“first access p0|§t, e met hod cofpri si ng:
WMOk20DTeiddR 1o BORLPHA0CT MhiTdh6R4s subfct oddiR rapepcassing including

gacket to be conmmunicated to an access terninal;
BEBFHIHIMYOFESSH Be first access point is remote to the
access termnal to which said received packet is to

be communi cat ed;
58.  The computer readable medium of claim 57, further embodying machine

executable instructions for, when it is determined that the received radio link packet
does not fit into a MAC packet, in generating a MAC packet:
including in the generated RLP header, an address corresponding to an access

point which sent the received RLP packet through the inter-access point tunnel.

59.  The computer readable medium of claim 58, further embodying machine
executable instructions for, when it is determined that the received radio link packet
does not fit into a MAC packet, in generating a MAC packet:

generating a PCP header; and

including said PCP header with said RLP header in the payload of the generated
MAC packet along with a portion of said received RLP packet.

60. A method of operating a first access point, the method comprising:



if it is determned that the first access point is

renote to the access termnal to which said received
Wpawkaes37es to be conmuni cated: i) generating aPCRUS2007/070624

header; ii) generating a tunnel header including a

sender address correspondi ng®do said first access

point; and iii) transmtting the received packet with

the RLP header and tunnel header to a second access

poi Nt regeixying apaekeiid dacomnsintcareddd an gacessTigemmelt hod of

cl ai m60, .wher.giin id received packet. is an IP. .

packer i MHENE Fsic 5F BEL R BEE G e aigminat to which

mmeiV@@Fh@@Sis&u paebmidinAAtedNt er - access  poi nt tunnel

for tunneling packets between said first and second .

accesH psidaicamingg thatfie fist a56eps PPING sgicros2to thheqesserminal to

81 shunosl, deadet il RAlLdERndisgader denti fier

correspondi ng to sai irst access point and a

desti nation i deit gdncmatingan RdMlaademig to the second

access point. 64, The net hod c]l aim 63, wherein said
sender identifiBt gqngragng@ﬁw?g%r?&ﬁw@ugﬁ@ 2 sRderddress

sai d desti &kﬁ%és?&hdi%{btéafd feist é&eﬁrboﬁg,ditﬁiss

corresponding to the second access point. 65. The

met hodl) dfangrhiiing 2 reashed prekegemértbe RhY handeRafd hwadidreader to a
i ncl udes: setting a reprocess deicator val ue

R A" R4 BB THALARI™NEME N al e i ndli cat i ng

that RLP reprocessing of said |IP packet has not

occurred at said first access point. 66. The method

6f. cl Zherimgthodfof clatra 00cwhereinssarkyecqived packes igan 8 paaked

that the first access point is not renote to the

access termnal to which said received |IP packet is

6D beThomsthddedtReh 6WGVREIH shABchAIMNGddtidhe QAL @6 Zter-access
51 Eenerating at | east one NM%%£acket fromsaid IP
peiekiapnel dey ynnpmepaelcdt betvaen siid At ad sesard aggessgrointyn

of said |IP packet; and conmmunicating said generated

MAC packet to said access termnal over an airlink

62t we€he sathddfof chim #C cebacinoiaitt tuamd hsaled irbicles 8 sender identifier
termnal.. 67. A first access point which i.s coupled to
SOTESPOMENRIOCBELTIISHRqeEss noHtgnd & desitnatign tﬂ@ggﬁﬁoqomgspondmg to the
DR¥LDGcRY @ifkd | Nk connection with an access term nal,

the first access point conprising:

64. The method of claim 63, wherein said sender identifier is a sender address and
wherein said destination identifier is an address corresponding to the second access

point.

65. The method of claim 62, wherein generating an RLP header includes:
setting a reprocess indicator value included in said RLP header to a value
indicating that RLP reprocessing of said IP packet has not occurred at said first access

point.

66.  The method of claim 65, further comprising:
if it is determined that the first access point is not remote to the access terminal

to which said received IP packet is to be communicated:



a renote determ nation nodule for determining if the
first access point does not have an airlink
W@ mviael’eobn Wi th an access termnal to which aPQEUR®D7/070624
is to be comunicated; a renpte device packet
processi ng nodul e incl udi ng: 1) an RLP header
generation nodule for generating an RLP header
including a value set to indicate that an address to
be usgehcfasingrap lsaptroge MAQuﬁcmfm@a@md P pardiet, parid Midedarket

hat d d Ch ii) an inter-access

H% gﬁ?ﬁnﬁﬁf %1%8 B§$“§ 3?%:F dule for generating a
t unnetorp@akiehtiteadtesendtre MNC paukbEbisid BesRidTmd@d ketr an
i ncluding said packet to be comunicated to said
dilidnketeeesaid st rcessgrointaad spfl @seshtr@inghi d access
termnal. 68. The first access point of claim®67,
wherei n said renote device packet processing nodule
61r t harfirstineeesd @oint &hidRLP chwdeeto @cmatd&xebssqioﬁtapmmcond
nodul e .fqor attachi.n generated RLP header to_th
i‘)%?&%seﬁouft B2 AP R ea@@aﬂ%wgg AR ASEESS ErEHhithoarsREgsess point

égnd packet. 69. The first access point of
claim 68, wherein said renote device packet processing
modul erdnote determinetierdasdula fmnﬁmmittieg dehe ﬁtﬂt aglesseptint does not
HD ul e fo attachi ng,the |nt g SShi gl H%nqe%
BgenityBhePmGHohy N derit SrAEL oehig R rpckdmiabe
bsagahicgener ation nodule to the conmbi ned RLP header
and packet to generate a tunnel ed packet. 70. The
firstazgedsdeyer packef prepesbing G@dufeul‘l@lhémgcorrpr i sing: WO
2007/ 14372 o 2 )
nodul e for t r a%riéﬂn&t%g 9 e%fz %g%{l Hﬁoﬁe ezfa% %acie nétagqg“ap %eader

BRRAN fedesset tdddidithte tHd. anEherefss' foSic 1REE &S Solr@igin RIEP payload is
claim70, further cdngfrl Si n a MAC packet generation

¢ edadsp thpepraernts R/K\@?liﬁ Bxdes corresponding to
packets t ov\}) RITDLSE Bﬁgtﬁﬁgl%ﬁdir%ég%ﬁﬁéém%ulg Iﬂf‘o@‘ﬁ@raﬁng a

an active ESS con ECtI on Irst acc
fponeitpack@ heﬂ'dee ufddrfot tumael@gsanpRLPpackfet pichidmg/ihid packethebe

co r|S|n8 reI Ss tran1g;tter for transmtting L
BicRet & @aé SCPEACA5YS RAURIFOMABISTHSRAET Sgiheres |“6’H“na

nmodul e.

68.  The first access point of claim 67, wherein said remote device packet processing

module further includes:
an RLP header to packet attachment module for attaching a generated RLP
header to the packet to be communicated to generate a combined RLP header and

packet.

69. The first access point of claim 68, wherein said remote device packet processing
module further includes:

a tunnel header attachment module for attaching the inter-access point tunnel
header generated by said inter-access point tunnel header generation module to the

combined RLP header and packet to generate a tunneled packet.

70.  The first access point of claim 69, further comprising:



73. Afirst access point which is coupled to a second
access point, said second access point having an
W@rooriigdz2connecti on with an access term nal, tPEr/Ub2081/070624

access point conprising: renote determ nation neans

for deternmining if the first ¥ccess point does not

have an airlink connection with an access termnal to

whi ch a packet is to be comunicated; renpte device
packet tipryeissen ngdwedorstrénsmithng destynmedpaskettts said second access
rec ived froma renote access point, said renote
BV ce packet processing neans including: i) RLP

header generation neans for generating an RLP header

i ncl udi n a value set to indicate that an address to

b us&he fiest ageser pagt fslamp Opfiythehepmerisied: i ncl uded in

t h_e 9g MA@@?%&E@&Q%%O&S@%@ rg'enélrhﬁng'r AR 'g@c%gﬁscﬁrresponding to
poi nt tunn edder generation~means Tor generating a
packoslto packaimuhzattd nceese tbrimoralstwinioke haveganaaetiRk Righskeinnection
ingl%g%n%ééaid packet to be communicated to said

wHASHY THEIASESS BBItht for transnission to said access
termnal. 74. The first access point of claim73,

wherein said renote device packet processing neans
further includes: an RLP header to packet attachnent

nmeans for attaching a generated RLP header to the

packet to be communi cated to generate a conbi ned RLP

headerhaneht Raekepoint\¥P B 7711 AR thed cdrhdridif2007/ 070624

53 75. The first access point of claim74, wherein
sai d #eislass Hensngdefae kensnpitingdd ACpckete generated byisgid MAC

b%ﬁ%yd%%ﬁﬁBHﬂﬂﬁhbheader attachnment neans for attaching
e inter-access poi nt tunnel header generated by

said inter-access point tunnel header generation neans
to the _conbined RLP header and packet to generate a
{AnneNdirsiasersstpoint grhichnis coynled tozcresand Fr6psstpodit widsaspnd

{Resd iﬁthﬁ(fin%?aﬁgﬁtjthﬁi( @g?ngg{i%g h$f iag&smglgﬁlaf Phe first access point

transmtting unn cket to sald second access
tenpaisigd:. 77. The first access point of claim76,

further conprising: MAC a%ggt enertLi?n means f.or
gener HHG INAEIBAIAT e GoT GAPBINKY o Hs dcdicet Roipiage not
FRATTIN $3k 8OnREAES Hith L HLOAL Rorithliab b WRYE 13RS B¥De
w rel ess connection wth said first access point.
communicated;
remote device packet processing means for processing packets received from a

remote access point, said remote device packet processing means including;:

1) RLP header generation means for generating an RLP header including
a value set to indicate that an address to be used for routing an RLP payload is not
included in the generated RLP packet header;

i1) inter-access point tunnel header generation means for generating a

tunnel packet header used for tunneling an RLP packet including said packet to be

communicated to said second access point for transmission to said access terminal.

74.  The first access point of claim 73, wherein said remote device packet processing
means further includes:
an RLP header to packet attachment means for attaching a generated RLP header

to the packet to be communicated to generate a combined RLP header and packet.



78. The first access point of claim77, further
conprising: wreless transmtter neans for

wo e@nge7et i ng MAC packets generated by said MAO/paakRE070624
generation nodule. 79. An apparatus conprising: a
processor for use in a first ®ccess point, the
processor configured to: receive a packet to be
conmuni cated to an access termnal; determne if the
first access point is renote to the access termnal to

i chsald. recei ved ket-,s.to.be.co nicated;  if .
f' 7o TRENEY RSP AE 7 Peb R BiC OB iR bipaesing
mRatdrth@cia€lggest ermi nal to which said recei ved packet
is to be comuni cated: i) generate an RLP header; ii)

gener Bnacldhopdgiépcinasd sicapnior atichingths ereresccasdory gunnel

. . |
R, R e LS P AR b e A bl g he
tambietd ReBdeadertiad packecongtnaccessnpdedpackea a
communi cations tunnel. WD 2007/ 143721
PCT/ US2007/ 070624 54 80. The apparatus of claim 79,
wher eirfe Bk doe VPRI FRIiANS, futHaELorhSridhy: nter- access
poi nt tunnel for tunneling packets between said first
and steoondsseresssgor mismittigg theTlenepppackeius said se¢aidmccess
?O .mTerein said tunnel header includes a sender
Gt i er corresponding to said first access point
and a destination identifier corresponding to the
second access point. 82. The apparatus of claim 81,
wher elThe §ept dcosespiant afgéanm; 70, Brthes compesiasr addr ess and
wher ej ' t [ ' tifier i r -
corr oBu ek P B3R Rsh i Rl MR PaEE SRponding to

paatad Us cohmuhbid 8dceshheemeialy Wikieh pivaceS®ele wsreless connection
further_configured to, in generating an RLP header:

with said fEpfraseess §oinkdi cat or val ue included in said RLP
header to a value indicating that RLP reprocessing of
said | P packet has not occurred at said first access
p&i nt Th8Arst Accesnpuitterf ctaaadabhiethee corpnisgmbodyi ng

machi ne executahl e instructions .fo ontrolling first.
acc esylrﬁféﬁwa%sanﬁtw@ﬁé AR tanyaitipaMBrC easkrtivace fipy said
WA pRLAELencF R &AL | ons devices, the met hod

conpri si ng:
79.  An apparatus comprising:

a processor for use in a first access point, the processor configured to:
receive a packet to be communicated to an access terminal;
determine if the first access point is remote to the access terminal

to which said received packet is to be communicated;
if it is determined that the first access point is remote to the
access terminal to which said received packet is to be communicated:
1) generate an RLP header;
i1) generate a tunnel header including a sender address
corresponding to said first access point; and
1i1) transmit the received packet with the RLP header and tunnel header

to a second access point via a communications tunnel.



receiving a packet to be conmmunicated to an access
termnal; determining if the first access point is

WO 20901143720 t he access termnal to which said PEDER08T070624
packet is to be conmunicated; if it is determ ned that
the first access point is rentte to the access
termnal to mhich sai d recei ved packet is to be
communi cated: i) generating an RLP header; ii)
&ener &dh¢ mlg)aaatu mhlé)ad&élﬁralm gdidy d@mglualcgm@éummh thrasigter-

corre access and

AR RAGS oS R DAl R e P B poioes
and tunnel header to a second access point via a

comuni cations tunnel. 85. The conputer readable

%d. ukh@rPRAraTe il Mdicreis s g ahhsaferans lades a sender
H{:ﬁ%r c'ogre?&nhﬁ‘g% %8 $§Satc&§% g&n{ Wheshﬁéu&l%&ﬁlﬂeﬁlg

ween-sai second access polnts.
Mﬁm%ﬁ&ﬂﬁﬂg@%ﬂ&sﬁﬁﬂdwsz&q&ﬁﬂ70624 55 86. The conputer
readabl e nedi um of cl aim 85, wherein said tunne
header includes a sender identifier corresponding to

gai d L §§dpa?&ﬁse§tsclzﬁﬁi g “al%{%l@sﬂ@§éﬂde@fdb9@ﬁérq§9Eéﬁdbleiddress and
corresponding to the sécond access poi nt.

wbaeut wid detdatbingderddicum afaddtcas no8Gponvhey m the swocid access
sender identifier is a sender address and wherein

BU'H destination identifier is an address

corresponding to the second access point. 88. The
conmput er readabl e nmedi um of claim85, further
8ibodYhagomeains ofeclaioni®l wthatstire therpseqessor iiofustheioronfignred to, in

g%%gﬁl aHQUﬁmehP header: setting a reprocess

i cardr ‘val ud tncl uded in said RLP header to a val ue

i ndi cadtlargprbbat deaEbrrvanreeﬁ@ﬁ@ddng s@id RIa Badt fpack@ic indicating

has not occurred at said first access point,
that RLP reprocessing of said IP packet has not occurred at said first access point.

84. A computer readable medium embodying machine executable instructions for
controlling first access point to implement a method of communicating with other
communications devices, the method comprising:
receiving a packet to be communicated to an access terminal;
determining if the first access point is remote to the access terminal to which
said received packet is to be communicated;
if it is determined that the first access point is remote to the access terminal to
which said received packet is to be communicated:
1) generating an RLP header;
i1) generating a tunnel header including a sender address
corresponding to said first access point; and
1i1) transmitting the received packet with the RLP header and tunnel header to a

second access point via a communications tunnel.

85. The computer readable medium of claim 84, wherein said communications
tunnel is an inter-access point tunnel for tunneling packets between said first and second

access points.
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86. The computer readable medium of claim 85, wherein said tunnel header includes
a sender identifier corresponding to said first access point and a destination identifier

corresponding to the second access point.

87. The computer readable medium of claim 86, wherein said sender identifier is a
sender address and wherein said destination identifier is an address corresponding to the

second access point.

88.  The computer readable medium of claim 85, further embodying machine
executable instructions for, in generating an RLP header:
setting a reprocess indicator value included in said RLP header to a value indicating that

RLP reprocessing of said IP packet has not occurred at said first access point.



