ETHYLENE ELASTOMVER COWVPOSI TI ONS FI ELD OF THE | NVENTI ON
[0001] This invention relates to ethyl ene el astoner

W@ oupasishi ons. BACKGROUND OF THE | NVENTI ON [ 00B2F/US2008/059474
Et hyl ene el astoner conpositions typically contain
et hyl ene, an al pha-ol ef m suchlas propyl ene, and a
third conponent, such as a diene, to facilitate
vul cani zation. The choice of the third conponent can
greatly influ Higld tions
and the resul ?—gﬁtﬁdrm e(gﬁp'gﬁ%%ﬁ:ﬁtr ecturﬂc;lgcl))rf(ﬁtﬁﬁe
pol ynmer. For exanple, when ethylidene norbornene (ENB)
i s usethiasoftMgoigiyaiifler3ds U.S.C §eguent |y the case, |ong
chai n branching thr OUQi.h the diene is facilitated o
{0008Ligh cafhemresceloaplication detc patewfs clainszpegrier taonkt$ rovisional
(Z-N) Vel [ r t.hi i nj -
o nofSpEh NG APIgNR SRBINE, B B Rl 6
br ancb0oy Apeiling, 2007undgtiad | DO0R-esicaliyad@chnd all are assigned to the
pol ynerization of ENB is due to the absence of Lew s
aci di 8p1gnge rerrploandprpeossly yrcompsated By refeigace hseiat i oni ¢
coupling of the pendent double bonds on the ENB
nol ecul e. [0003] Wien ot her dienes, such as divinyl
benzene (DVB) and vi nBAGKGROUNBe (VNB) are used in
pl ace of ENB in the production of ethyl ene el astoners,
the resultant polymers frequently exhibit inproved
propekti esFieddich as enhanced vul cani zati on
deﬁﬁm eril ghé ﬁes%@in%@ﬁi&pgéﬂ&w RMBdey @6mmunjcations, and more
cross-linking wth peroxidés. wever, when usi ng
net al poateulednt @l haeldffpol Yaterat@adimen itk idivendsss @mohunication
as DVB and VNB, incorporation of the pendent double
bondsSXS%Hbs'the pol ymer backbone is facile and leads to
excessive anounts of branching and gel formation.
Thus, gt hygﬁ&%rﬁhﬂ&t oners containing VNB are generally
synt hesi zed using Ziegler-Natta catal ysts. However,
{0083} esul t bnt  ptdcpmermicitiphd, t eppecalllyy reiraess a dvinghunications,

I evel of |long.chain branching which, while hel pful for .
r 0ccEIBHICRYEN REJrRRRAP Pichal vt ittt dipfple bra mobile
cur i ngoAhREtGH RIS RMYE Nonfer REMBRINNGALS SMRIcPOSNABRS an Access
There is therefore significant interest in devel oping

a net Aktasedne\Damay yeed fromyersy lozatidnote praseersat diffeent points in
Wil | §EEOMIthe production of ethylene el astoners using

di enes, “such as DVB and VNB, wi thout, or with reduced,

pio4f or mat Refererlc@094dircReaemdt FIG. B vali@ds Shéks a simplified schematic
propyl ene/ et hyl ene copol yners have been comercialized .

t hat = Himisptingeansexempay, aginnpgligion sy steihyinghe fellpwipg gescription,
units t 59 e HVAE .

ani 1 o' ATofly etk Bty RlooBl 3 ERG COMMtem is used
t hr ou@he bhsic usmimflogy par primdiplag of ypeatddnsragttad UOEBstem can be
cat al yst. These copol yners hgye shown an attractive

bal ant@METam SRIPACARIGRY (S, 3t LirerieHOR FRERGIFIHD dpicct 2 3GPP2)
el ast LGigi¥nand _ ﬁ{_%u ngeeérﬁglldﬁfcaﬁ'&?flﬁélus_tryhAgsog_iation (STl}é , entitled

el ast oner conposSi ti ons when conbi ned w I ene
as VNHntddopeeatelity $pveifwetial,T OPRE-A 800y st’s diswd inF1Ghé, within

nt hesi s of .t he oppl are known to t ent
oo oGt A4S ReBRBR LUARDA 250" ot ARE. oK aBToRE Broadband
and S(UM‘B)W?MEQL iRewkies iah 30T @ 4ti9 a6QNGhOR FCREACARSWHRI 16 via an
produci ng el astoner conpositions based on these

pr opybenegdeBagd stationostS) b svirdlesakyl cTheheBpr Bhisenyeofas a data
gel formation.is.,aobviated 1.ni,m zed. 005

ot entRBheETbl ogfhli BF o TR S Eies’ PRV B0 The
a |'i na@w Joane gateadescsitd Yl ethrkbdehatwbkf 1§, VMR backbone network
copolymer in the presence of a single site netallocene

cat al i@?alh%ﬁ/‘ihﬁént?ﬁ’ét,§‘?fr19@,¢t‘@ﬁ€al formul a: wherein Mis a
transition netal selected fromthe group consisting of
Group 3 and Goup 4 netals of the Periodic Table of

the Elenents; wherein L and L', independently, are

selected from-NR -, -PR -, cycl opentadi enyl and

e o - =



predeterm ned proportions to a first reactor, b)
addi ng a soluble netall ocene catalyst to said first

WO e@st1®s9s c) pol ymerizing the first set of noONPEEDS20081059474

solution to produce an effluent containing a first

pol yner, d) feeding the effluént to a second reactor,

e) feeding a second set of nononers in predeterm ned
00pbr t i onk Fl&.d, secddtd] § saredsars the Dhtaojttdchmaht Boint (DAP) for the

addi ti vent and f rizin .
The. sodoft S6r SRecitbaBrdns 2pY seiien i AT Blfyerd tink
of t hﬁaffﬂcr&hdlﬁgwﬁl‘? lthd APWORMCRr 3xHBFRNEs REEMMAN under the Proxy
wherein: 1) the first and secondset of nononers are

choseMobile AP (I} mratpcel mml@tedd:)yptﬁg IgfeeehEngineering Task Force

5P nalPIb 2 CRart hRERE o BEFl Bl AeBE R Ll @ wartc

ot her top@b \DWEP, ths cBB 1AEnGRIR b YhioM ﬁlhuﬁpdl?&ts)/\dhe d%ea traffic to the
et hyl ene and having a nelting ggglnt | ess than 60C, 4)

t he fAdst4 pdhyrBP Ienttiiens thad3AR.Hathonetwork gntity rmﬁsperfoms
per chali and second pol yner are
|ncon%%#%%Pgﬁgﬁ§®¥%P%ng?§%Pphase m xture. Suitable
[6®06] | ocenm mahxaleyeémltdnﬁieud ehdATdged nibslen delmyis the AT 14 may
c&??pdeél?)g% S gg%&d%‘f?&y? @rg_gl}}ozher w1t§1n ‘I[hre]ds%rnn)ell%A 12 or J[0 a different
m ( CH3WR8i (t et rahydroi ndenyl) 2M Q) 2,
m ( CH3) 2Si (t et rahydr oi ndenyl ) 2M CH 3) 2,
BO00TH3) 2Si Refereanabyisimoivndieeniéd EN(F(IIEL ZOh‘Bl):ﬁ shawd another simplified
m (C6H5) 25 den 2; n Mis chosen from
a gro g@héﬂﬂpﬁﬂﬁuﬁ%w%ﬁﬂqﬁyofﬁﬁ 4. 10007] US Pat ent

08P, 319, 89%odt selFRses, ﬁler@ThpﬂoﬁﬁlnBWbﬂﬁnﬁnR‘aﬁﬁ’é YWTB ¢BS 18

l'end by sol ution polynmerization conprising: (a)

f eedi PGV andves vagel or@fePa& 18eaétbegm§ tdj cofranemicaterpnibntie BS 22.
and a iln cont Qns. Loy t
cont | R bESPPdt e tAhEE e FeR Aph s8R Tnd %8 gt g tfor the AT 14

met al hoi enethccaBSALY Hat Hﬁeétl}ecd‘mrhﬁﬁlcdites?l@ﬁd)éxché@@es data with the AT
the first reactor to polynerize the f

operatl

set of 4 nBromersihes v datibeenamy iditewrdagowmithihe %@%20 That is,
first i R{/é‘rﬁ%hntg(tﬁ%t FHHhAPH ghe?st Sf?fd Eith fe ééi)v 5@ wAls still the
secona conti nuou w stirred tan act or; e)

f eedi elyS d8aed diede het nadfbead ahyebiatingwpdakic fufier tﬁBtAGW 20 since then.

nononers in co |l ed proportio t he second
react 0F S&riy t%?é%ﬁéwﬂﬂ s 1 gﬁaﬁigo% sqepgrio, data from
oper a{He oG Hhe R&EAN tﬁeeélﬁ:g P8 wWhRhAe It%r@AP 2{@ tﬂlp Eas8 €5RANHen routed

set of nononers to produce a second copol yner, wherein
t he nnbrekE léfto ttlhreelBS r2§twlan1ml sgrecoardths gt Sdf. Ba‘raqrmk@s from the

o oot bl 5 AR SRR BL B v R o o i

wherepn t he nononer proportlons in the first reactor

and the second reactor are controlled so that the

{4008} copoEymﬁmhelstl@ A'b 185haproappast dyayeliiem thheovseaggrigea served
copol et n 0

orROHRL 055 R b0 BRI R T B0t A SO YR i o

% of Whelekﬂﬁe’iﬂmg’s}lmpéﬁdnﬁg‘ oﬁ: ﬁte&hy&ht}adidmé AD1a) it i 1s p0551b1e that the
reactors is added to the first reactor. Suit abl

met al £82 dfeneanely deeome te deSEnforaig kil ¢ s ﬂwtancs, the AT 14
Hf ( ( C

[ dg‘n@ﬁ 'B‘h tﬁé@%(a%?é 6@tﬂ§§5‘¥ér§§/e dreREALAALEBY bbth the eBS 18
(C6 Hsaﬂﬁhb eB«SI Zizpe(Mmdqmw] thé [AGU t € maly Jolnlfy( &hi@)iRicate with the eBS
[ 0008] . US Pat ent 336 describes. a process f

sol ut %% FETRATF i ?f%@vsrt A fherfemphrigAoBn betirzan dropd 14 and the
havi nggg§ wo JROhMTBNpSAR/, foHl Bt afs 49%9@ Wing nn&gaa{ﬂgs(@aﬁa path 24
A) reacting in a first” step ethyl ene, propyl ene and
optionally one or nore dienes to produce a pol yner
conposition conprising fromO to less than 1 nol % of

di ene having two pol yneri zabl e doubl e bonds, in the
presence of a vanadi um based catal yst system B)

reactlng |n a second step ethylene hlgher _



from5 J/g to 50 J/g. [0011] In our co-pending US

Pat ent Application Serial No. 11/599, 030 (Attorney
wOomRaes682005B 143/ 2 US), we have descri bed a prODESH08/059474

for producing an ethylene el astomer w thout the

production of gel using VNB a3 the diene and a

specific netall ocene catal yst system conprising a

br i dgedy bios -bienaeefficicnt apapict ofocrachmmetationc caspoues) adhehsa from the

o1 5. RESHVE hheeRighatibgion LbrRugRe: Bosr Cagaieipney is also

cycl Oﬁﬁﬁh‘c%al gRMbad, @R DAPTRpRfelaBN é%@tc‘h%‘@ ﬁbhﬂ@le%%t B® the eBS
for |igands; wherein these Cp conpl exes have the

generai for mudhaa I} P@&mcmtmé?ﬁmznqgﬁs\/ﬁcﬁt touperfeinn adpnward link
the saEe PRREI D BRCACRE & BT ertFo ol hafisfaion of the

or a hydreCaKaydffic baddagasoydss, thy eBsQarH@ydmésuhébuﬁthP Data
organonetal | oi d or hal ocarbyl substitute

or ganbifkERIArIgN grusehireibanMgoip tktee“é% iyéa thg cBarZBes shown

at onsy, 1 /

subst | ¥uen®t£%nﬁg J'l%gled;ﬂfz cgﬁfgso‘ﬁtca W?r E%Bgnl% BBS22 can be

cycl opasat adi eceyfain |dmgeraassfme| atamtplé, heftavvnt Hs casguieé that the AT

j oi ned toget her étg ﬁErryﬁg ring containing,f m4 to

about COPMERICHSH WAL S r p gredetsrnigd Rerigg such

t(ﬁ'ﬁhl the nH@R%foféf sx@ltt&ﬁﬁ% blnsei&ﬁoﬁl bf ﬁ%tDA:ﬂ“ %‘aﬁe(pﬂ)\mfﬁhndoff has
wo ligands 1§ 1 Mis a transition net

havi ngostly at@nd&-oftiadted mirBthe oA B;inttiatorh @mdmfff the Iﬁndm.ﬁf pBocess is

of the erlod ta of .t he ele ts and i.s |

i gheGERgieahln B AT de, BANRSE FEORROHS &) 11ghhdMdd has no

i's, | RpgRpensest fhy ahaﬁdd}YdFQFﬁfsMbe tRX NI @ EPA P Yhay turn out to be

halocarbyl hydr ocar byl - substi t ut'ed or ganonet al | oi d,

oXxy hythem@aflbtynd@idbét’u tliseld ceragaty rigican ra@mwbronous environment in

substituted organqg alloid

hal ocaht c%l the Var Qs communieation reanlesaa%r% not @r%anzle% with ea]ch other.

contalnln

to t hRefbﬁhtﬁg‘lB&kOffO MQAT N ugaid. su@@dé'pﬂheSA'DfMSl@Ialt alid Boundary of the
transition netal conpounds include ethyl enebis

(i ndefspeyageiareas i BAthdiBhl & pndieBS 817-h)$|e@~ﬁ’é$ﬁf§ presence of the AT 14,
t t d

bl FRRIBIAb BTN B AN ) ARREB e cos

t I t aniieand et RS parattSmpi[ ©02the AxkP |b(§hmglstteﬁng lwath the AGW 20 for

i nventi o h w been found that gel formati in ..
the pf§ amé}réﬁmgs‘bn&f IR ERehes SHRROsbat dBddsi 4 Porl setted within
usi ngth@'c%@@r%%e §11é§ r&%de\é'\{%: the B, %H!'cﬂh% Qerﬁ'l%' tHQ eBS 18 should
met al | ocene CGatal yst syst'em conpri'si ng articul ar

bri dgb@thesub)s‘stsulttaltl@B)Am foritmddibyl4. tNamstlht:llema‘l regmtrailon messages

The. osat ard rriel ey Ao BB a’ MRS 17 Gt Clon thos

of a wetdery 8lcl KEW 20 a8l A BTN SCARRSS 11 OfiShe hdfpnbdliafiehe DAP
the sem -crystalline, propylene-rich conpositions

descr dlived ofitls/eBS dRdcantisty bl whalswas igteadedii Baeovieoadf thgsvrongly
as co r r,mal ssihle wth . .
7 el SRTREY PN G e ?a‘f?ln”fggla%‘féi’ﬁ%lﬁ?lgﬂ% b ingoppy reauirs
t he geddiSeHap sRBsligN anrdw aleapiicl Which Sin6écebReilE 8t alpy&immunication
system may be retai ned even when the catal yst contains
subst B#APYETS- anbunt s of a second transitional netal

und [ j . i t .
R Cer of oCtilnRuRdRE i FoR® @ frBFl: 3 BRP 4 HERAR schome with
r eact more taecypaayatund e;eﬂap@bithérbbﬁsallbwhng/\ﬁrriow dfficiahts otilization of
known to be. potent producer in the presence of
VNB. %Pﬁél{l’lcﬁtéol’tli’?éo %ﬁsro of the two catalysts al so
allows for control of Iong chain branching over a w de
range fromlinear to gedyupmMARY SUMVARY OF THE
| NVENTI ON [ 0013] Accordingly, the invention resides in
a process for producing an el astonmer conposition, the
process conprising: contacting a catal yst system
conprising at | east one netall ocene catal yst conpound
and a non- coord| nat| ng an| on actlvator W|th a nononer

o o oy o o o ' o Y




m ligand and the (In2R2 p)ligand is 1 to 8 Mis a

transition netal fromGoup 3, 4, 5 or 6 of the
w@e008088es Tabl e of the El enments, or an acti ni dBCDUS2008/059474

| ant hani de netal; q is equal to the val ence of M m nus

2; and each X is a non-cycl opéntadi enyl ligand and is,

i ndependently, a hydrocarbyl, oxyhydrocarbyl,

hal ocar byl , hydrocarbyl-substituted organonetalloid,

[0y Rl dr oc aty torsmbsicatiait 6tear igavidotes ghte @by emtity is linked to a

hal ocar by]| bsti t ut ed or anong %II0|d group

cont aplﬁraﬁﬁy agcqr@na%ﬁtonm 185} BBish 4 B8 arempambbeefe CORyRunicate

(0 Xk QHRScIPYeriifhl. AR ANGrRAUHACHADR JBbARIN ShAM

to forma net acycle ring contal ning from about
about at2@hmantymmntg D witdr ortevmf the gmompsicdtagetnhiaes. clamdoéf of the

an ol efii diolefin or ar

ConvelAe oV Sehmecafion R (B ST TSGR BUARER Y &

the 2ipogtd bpPheAtcdsh BrthinaPOBEfotOro8de didoSw s 8RAD AP @&hdoff, the
indenyl ring; mis 1 or 2; and pis 1 or 2.

Conv emcemtlelymn@lanw ®RInseletl faRDrs sHed tap m@elmk jogdgions with the various

hydrocarb S a. e en

[ b0n S5y S e Al bt PE G AR e

a G odraficn cdrﬂmulll@atufgf witP tiel epRht co@ﬁﬁuﬁlsatloﬁl%lhtl@/)( almlbrevent any
selected from-SIR4 2 -, -CR4 2 -, and - CR4 2-CR4 2

-7 wheace conditens fmtheucra@ap@m&ﬂl@ PRtitiGs 40 Eeeisrtag @h@r IPH#y the access
hydr o I

hal og%ﬁg ng gﬁfg%f lr?fera{o%ge trhﬁlxt ﬁalgn 3 ker egﬁg%eﬁ 3%%%‘5% from the

Conv emr&muhmatmﬁenﬂltlas Fedsimone therbalnhunieinien eatitddsysdy also
conpound conprises at st one

rac- ( %%@?W%ﬁsﬁgﬂs)vﬁf%?aﬁﬁH%Fﬁ%gaﬁfl%@ﬁyw%t%i’ yegifteasAn

i um dighkori de and rac-

(di met hyl'si |yl )bi s(2-methyl-4-phenylindenyl) haf ni um

Hi0dB] or i deThtﬁwaild]othen fanecemsodivariagss wihldaeoequalteysto those skilled

system rther tal | ocene cat
copolndnay: f s sty Tl ESH R M gy with the
G ou pac%omf)anyﬁng Hra@lﬁgsaﬁﬁxkzhﬂcﬁ MikBRfeden@d @Fher@ls ré¥er to like parts.
| ant hani de nmetal atom or actinide netal atom each
substit uent group Sis, |ndependently, a hydrocar byl ,
substi tut ed- hydrocarb al ocar byl
SUbst ! 1 ut cRRTEFOBERGRIPTHON GF PHFIDRAVYES: ed
organonet al | oi d, hal ocar byl substituted

oneta [ dIS .00, [ Su
E{nl ct ogen, i:s(g bgt Pt it erg@fwﬁ cog}gerrln ag % ng%a ﬂk?usttrg{ng%la% exemplary

prOV|d@ﬂmmﬂﬁamnmgm@djacent S groups nmay j oi ned to form
a Cto C0 rin to ive a saturated or unsat urat

w1§}:yc| i cFl1G. SHYP |sf9flema,trlc @@W&%glwﬁ@tmg the mobility
car bo g to which the
substpgﬁtﬁgk§gm%n ﬂq% ﬁgﬁgﬁgﬁﬁﬁgy&&gan be zero to

fodus] subst Ft@ehissy sﬁ;phﬁad tsbleencyic| dvpeingadhielnghows thg;relationships

each substit.uent rou S" I ndependent |
hydr oeﬁfgsyﬁﬂow ?%QHWHF%%FWFQ @@ﬁﬁfy\wub an exemplary

substé&ygﬁgwﬁahqﬁ@ﬁgy&mnpydrocarbyI substituted
organonet al | oi d, hal ocar Byl substi t ut ed

HH@ahonetaFHbVUmadwﬁdhstdmgUQMWbUmampwﬂn&umsﬁmgmﬂewsmnongﬂm
pni ct substi tut.ed chal cogen or. al ogen radical, . .
D ovi QPSP E P a cEnr SPUTa i MR BrRe £tem in which
form ;e ®AP h&RIHfF is Bt AT-Giiveda saturated or
unsaturatedggolycyc ic Ilgand subscript "z" denotes

t00d8k ar bonFKs.omsarcallHow Id@afaéhwhlqhu shgws Shampeshge Aews among the

subst | re I
seven'EHER phunRLath B BRL R BT SRRy S5Rgt §f which the
is a Dmmdgmﬁgﬁggampmma@d each of X1 and X2 is a

non- cycl opent adi enyl |igand and is, independently, a

hydr ocar byl , oxyhydrocar byl , hal ocarbyl,

hydr ocar byl - substi tut ed organonetal | oi d,
oxyhydr ocar byl substituted organonetal |l oid or

halocarbyl substltuted organonetaIIO|d group



nmetal; nis equal to the valence of M mnus 2; and
each X' is a non-cycl opentadienyl |igand and is,

w0 pabepssgent | y, a hydrocarbyl, oxyhydrocar byl , PCT/US2008/059474

hal ocar byl , hydrocar byl -substituted organonetall oid,
oxyhydrocar byl -substituted or§anonetal | oid or

hal ocar byl - substituted organonetal | oid group

pedPhi ni ngFl{p 6 as abdlotvcROt odridoshavortbs ppomducedht HEE takes in

two X, graups be j oi ne nd und to the netal
aton1gﬁg@%Pﬁgéﬁaégdﬁﬁg@9ipg)ﬁ?ﬁ@ggontaining f rom about
fhog) about FRY TARLKAN A tRigraf whith sKowd EM@SS%_%?%%\%@ hmong the

a
can Le‘an olefin, diolefin or aryne |igand. DE ) '
DESCRHIPEr ONc@RnREatigN/ENTicONp§radndin ssyngkredotretysicm in which the

the n i n ch f.or .th riodic Table ups. i s . .

t he n@%q’ﬁ%?“ﬁ@ffg §i?a§%1§te% J}“?iaﬁ?'tﬁaﬁiﬂf“c‘i&t’%bmﬁ of BidRrirfunication
ENG NERRING NEWS, 63(5), 27 (1985). [0020] The present

i nvention provides a process for producing an )
H033k orrer EBapdsibta awishart spurly weevy ithy Perdsgdrish dhqAh takes in
at le alph [ lieas i Ien

the praczRRBeClfOALLSIAD 30 HondbHCh IRE SPURIE dilone of the
syst ecorhahicafidromsitichiengol yneri zati on to proceed with
little or no gel formation. As used herein the term i
[-(@@%1- i s i At@ntsd erﬁ%%%drtaW@%&f?ﬂ"’éng%fl tﬁ%%&weaedmmmentaﬂon of
pol ynEf Lzahh Q0 & QLe&slR: REUIRE Hal8o@ProRNellin abRRIARE with the
fraction phase separates and the sol "fraction

cont i eneagplany cpdlogimesritge in sol uti on. Preventing such

gel formation is inportant in conmrerci al

pol ynmeri zation reactors since it can |l ead to unusabl e
product and catastrophic plugging of the reactor and

down stream equi PWETAILEDDEBCRIPAION | n addition to

et hyl ene, the nononers enployed in the present process

include at |east one al pha olefin and at |east one
{083k so t hhe falleevingdesctiptnn ip resreied isenabanymeted shiigd in the

capabl e .of bei ng, cured. .Conveni ent the alpha .ol efi .
conpr 138 BRE: 47 fbF e EEE' aBiall oirirooh b B RGBoving
propyli&depsn B Aipesct yPbgMdayioR! Ap¥heue. beTiretifb® thad one of
conveniently selected fromthe group consisting of:

1, 4- hesdaminebell in the agfcvetdil eepdize tagiheHyyention maydeaaicaised without
3 7. d 16 ook adiene. | di .

o ol R DAL SR UbERe, LD RUELRGRL g Ry bAGE ks and
nor bopreased ENBhot alhtoraabinnatdeonst tthasteafre tgenksalptipn of the

VNB. [0022] In sone cases, it nay be desirable to, ,
i ncr eHYENHAR Witk UBBTcapIEY Afadt ul BES GiF RIFERY YeBlITb ISR Antended
chai nyoye jifeky G}f e ENBO ARHE! shoR, BNBs 'tJ‘b(ib ch_o%rd the widest
m xture. Generaflly, to i1npart sulfur curability, from
about sd@pb cowsisidn wtithltBe ptinip ENBnd frasech dscleskd htwiml

.,ght of the nmononmer mxture) is added.to the .
D2l Ylgworp B ALY g deHEPEPRSIOHHE TG sgjciseness and
Any  kpamly, PRINTBI0es 2hs8Halkl OGRRS tHERYIRE MR8He {Broadband (UMB)
produce the present elastoner conposition. Suitable '
pol yneechndegyons npphobzstidnondatethhi §h QenseationePargianshily Project 2

gas, uspensiQn. supercritica r sol.uti .
st W RE TLBRamSHRER A Wy Rlsp 0 (TR s used. 1
pol ymedutdbd epERnai thadfise ik entidatis 6lseapplicabRb loedr @thnologics,
but generally 1 nclude a tenperature range of about 20

to ab®ih zotretnolagisy agd dhe associtiylistandardy ralpisdt to26ode Division
25t RER SRASCBATRE MR RSB ARRE LIRSy Erauency

i S cobikisibe Miultiptehacpase JFEDOAA PfOdhawhal ¥alquenest Bivision Multiple
conprising at | east one mnetall ocene catal yst conpound

and aReRtS EQEPYI WA fati-on activator. The at I east

one netal |l ocene catal yst conpound conprises an i ndenyl

(I'n) conplex having thegeneral fornmula (l1): wherein

the or each Rl is a substituent of the indenyl ring

Inl and the or each R2 is a substituent of the indenyl

ring In2, each RL and R2 is, independently, a hal ogen

o o o o I L T



aryne |igand, and provided further that each X is not
a substituted or unsubstituted cycl opentadi enyl ring.
wQ 0@R5368COnveni ently, each RL and R2 substit uePCT/US2088/059474
hydrocar byl group, such as a nethyl or phenyl group,
and is bonded to the 2- p03|t|én or the 4-position of
its associated indenyl ring. Typically mis 1 or 2,
H9R8Li al | yR2feramd ip riosv Hirecte® to ddfed alhlich Qchernatically shows the

Conveni ent | of the |i and Inl an of )
T oantrithts b e Saribpccat N uton atis Argnaean Srordaee with
|| gandse(iHHRY knddickdit aRBcRvcAtignt he sane so that  the
conmpound of forrmula (1) is a bridged bisindenyl

H93pbund. [rOBIEEP, tb@mwemlle:o?mummlonssyetemm geieralygrignified by the
cont aj E a Gou 6 ele

part; e GRHr afony G RlrmfFird B uERBR 02l o Access

OXY geGatchial; [ AGAM) 3 PhEANE & pSurali@dienslved Bh&CHtatlons (eBSs), two of
germani um and sel enium |In one enbodi ment

sel ecviiphf #rgphownRs4ecBS 34 andceB$ 36. ke eB@R% gn@j:q,BSZ% can be

-, 4
hydr ogeﬁlhgd ﬁ(ﬂﬂel é’alar%%&%?ﬁl% %vorlﬁg?ﬁg eoﬁg etgcljglg%., In this example,

hal ogtheaBsd 3aray1H 36a1melpmy¢fLHne5Nt41@r1ﬂoﬁN 4By pispattivylyRFEach of the
is - [0027] ne enbodi nment the conpound

of f of\ﬁ?hﬁha{lqi YANE AP gg?%i@ g L MYREELYS qngcather entities. For the
( Id'ne”?%a!k)é'og In a,}‘llrtQa %ﬁ@é&cﬁ%ﬁ&)ﬂ catt RREYdhbRA&MH 3l RORBYT FIG. 3.
(di rrehhghlemhold)rmm @2-shewhyl FIG phehy EBEddnybyidef wiraless access to

di net hyl . 028 I n addit o the ne .
commolifts BitBHGr e e Thelkay Py LE S atananpyisgless access
in th%ltﬁfn%%rég%%%sﬁ CORVAGWEDD his GATRE & & Daddboh&astvork 38,
one further netall ocene catal yst conmpound having the

gener Wlhloho@anmeath@llnyemaﬁm@rf aigtange. j Bheabagkbens sgtwark 88 gan be an
6 transihlon ey M, 2l ARLAN de netal atom
or actin at gF gron 50?1 SUBSt P lent group S is,

[ﬂmEpendemrhMe ia afﬂe@ﬁ@@ RyrbnceSNESokit GbﬁﬁlolﬁetCtSM)bﬁw linked to
hal ocarb substi t ut ed- halocarbyl
hydr ot %Q}TW 32 dhe SHNE 48 serapn el [fghcgons. For instance, the SRNC

hal ocgg I |
bor on, g%/dsfﬁ%gtsd Hhtﬁﬁ‘té%glﬁﬁuf%?cglggﬁg 2 Abl ?g t'ut e(‘jmk ?‘jﬂsﬁ& as an AT
o haﬂ@ghmwn adi[ai. ,3. prrovthetebre,htht SRICadl) aest thS communication

groups to.forma Cto C20 rin

sat ur ouaN of th?n/git“ 19t &Ry Bor yBy dhatds #e@sr%e 10 gfygmunicate with the
subschpls, "phe Si@@@h@%lstorb%nﬁ'@lr b 4 L QAR ?Q ﬁl% grocedures in general.
cycl opent adi enyl ring to which the sub t%t nt 1s

H928kd andSwrese thheA B 4dars bepabbr of traovingiramong the various radio

Subet PEE: Bt SN Y CalDTRAR 73 rat WpenICEE ty pocess the

subst pidithekl: MEHHACH, e AT BAIEEAI ¥ to establish a Data Attachment Point
substi t ut ed- hal ocar byI hydr ocar byl - substi t ut ed

or ganMPhMtbuawonﬁaum@%mwngubaswh 4t 1&g cBS 34 or the eBS 36. In this
or ganomet t oron, di syhstj

pni ct%)ggrﬁacasu & ?itt?}? 35 dg ccgablglg ct)l}e ﬁ%&oggﬁgr% ca?l}t point”
provi gedtrbfatast wcoadhadenionSently olhps arehors Qiaﬂﬁdeifh@r directly or
forma Cto C20 ring to give a saturated or

unsat dieedy. [S‘blﬂ% §I@m, ENGtgHNERtCR R sBY MY of lusistigr.der example,
the car Nt
Subst 1 QN 15 honded Rl Aoy o (Rpe ¢oat e DA T from the

sevenbailtbstid hete/nﬂs 38 Siffer prasdime tHrbuhr & gyleway rgtityatc AGW 32 in
is a bridging grou d each of X1 and X i

i ndepgﬁsd%a%?’ 361% %h%ﬂ*grosmmu%wﬁw%@aﬁemg as the DAP, the eBS
hal ocay by s ydr 9%febﬂé|a§ﬁi9§"okHeWc@&nﬁﬁl&%ﬂ&%ﬁ%ésoblfbh as the eBS
oxyhydr ocar byl - subst i t ut ed organonetal | oi d or

hal ocar byl substi tuted organonetal | oi d group cont ai ni ng

up to about 20 carbon atons; provided that X1 and X

may be joined and bound to the netal atomto forma

net al | acycl e ring containi ng fromabout 3 to about 20
car bon atorrsand or Xl and ‘toget her can be an

o Y - Y - Y T



cycl opentadi enyl ring may be substituted at all four
sites with S groups and be considered symmetric as
wo ovg/1s9ach of the symretrical pairs are of BCTHUBZN8/059474
steric bulk. Additionally, two adjacent S groups in
the 3 and 4 position may be |/nked to forma ring
provided that the newring is also symetrically
subst Bé,utiethe da@OB0h 6Ty i dad Examyilé, the eBe A8 andachdBe dirsctly from

i ndepend chosen,such.that the ne | ocene.
ol RO %2 G0 PR S Ao Th SBh IS Wit thstegprse data
cent efloRNArat &eaith Recct R fFnd otiRPdorfRuhicBESn cnkiRs Are anchored by

| i gand need not be symmetrical - for exanple
di met thgIRAP prfoos reagliing theteatepagicniity. wi | | not affect the

E’ﬁ’g? ng hSF%i%ﬁéﬁ{'inttpa?ﬁidﬂgké%é%Igrégt}q?lﬁglﬁ%eﬁe aet%ﬁlg OP ‘Iheteg% 34 and

f 1 uor eBY 136/ progeeds RESEthS UDAP i dssib@ib® f16€Ms MOterbéh criteria are met.
symetrically placed on the fluorenyl ring. Hence,

th
f 1 uor BerAgxapinigy whep thecBB4thiceqmesdthoiForvag-liipk Jerving ¢BS (FLSE)
bst i i . .
Convel i 1T AR AR K DS AT len b LRk Thus, e B 34 i
13, 1the clibentOFLIE, tht eBB3Y s@ndk pagdidtatibarduestmedsareeotthe AGW

sel ected fromboron, sulfur, oxygen, nitrogen, . ,
phosphror USCTEEPh RS AGW é%@?rfa@%ﬁanaﬁ%%ﬂag@@w&h the cBS 34 in

I n ong. SrRAc WERtthe @ercédlﬁéi ﬁée@%ﬁﬁ ARerhEPthxd Mobile IP (PMIP)
CR42-, and - CR4 2-CR4 2-; erein R4, independently,
i s sepwtdoetipiblshedlydthedeterneaEkgihgerangylask Fotogl(JETF).

lL.ogenat ed al kyl., hal ogenated aryl , .and m xtures )
RRBaBEor =" T Buder e QR oR Spem a0 S F Prrngus System. Thatis,
exanphie sheOforndihidhion sSHITEL ! {Head GOV Sk Ome %B@diaelﬁ%/d the eBS 36,

met al | ocenes of the type described in fornula (I

abovectcpn©perdts: inmc(:@gp,@ezwith a master time reference. The master reference

C(cycl opent,adi.enyl 3 (.1 uor eqyl 2 (.CeH5).2

15 e G B R PER I Bt m thae case, o
m ( CHdedc K ceYBA P peH§tadiot Hydth{d1| i be Ryt Ykt a3)b2; al@fang the first
m (p-triethylsilylphenyl) 2 )

C( cy cByeh Mg by processed ard prirgyad agdheRYP)untyl thaayest approval.
wher ej LS 3: n r,.€ ' ,

the cHPATyer ey My pASCH k bRkt P O R AL BROly syseem.
conpr Bsesisy ef tha 1idkr dfheemastert @ht odferacs atrahgsats APROigENent may
havi n? the general fornula (111):(1n3)Y(In4)MX n;

wher ef"%ach of 1n3 and In4 is an unsubstit uted

joadepy! i RGferehick Is oW iRl %o HTOUR: inSRNNCHSE WiheFIG. 4 which
nunber of atons in the direct chain between the In3

| i ganshoanthetdegudned of impasuge ifowsrapmng the dffferdnt dngties. Suppose the

R R e

| ant hﬁgjpgﬁe B tAal 44 Poves BEdIBle dverlififing 2dRNMEeofhe Mverage arcas 35
m nus 2; and each X is a non-cycl opentadi enyl I|g§}nd

and i and 3halepisnurivicy The Bt samsing the oxgpasraiche BF144, sends a
hal ocar byl .. hydr ocar byl - substituted or, tall oj. .
oxyhy RERC g F RSP REG OB D E I PR OE WemBlfl o rogister
hal ocaithythe 23X o d AR dsOMRLAT 14916 s§o@t by message flow 48 in
containing up to about 20 carbon atons; provided that

t wo xFI%rﬂg upsumghee 1§ di frstceme fipgusact Bl pe ipglage in the system
at om I ri Al :

3 to SoURITRE AL RS S4 bk ARTHR BhM b BB roquos
can bmessagalieitended tobethn DAP &ryineAllidgand. [ 0034]

RS, Wiyt o TPt Coridbabaneetivgy F3pedh SamHi oS 3

sel ecfggl sétfs@ﬂh@%‘i&@nce_sdﬂ th& AT 2KYBENRis e&iaﬁlf)fégﬁfé' eBS 36 also sends a
phosphorus, carbon, silicon, germanium and sel eni um

In one embodinent Y is selected from-SiR4 2 -, -
CR42-, and - CR4 2-CR4 2 -; wherein R4, independently,
is selected from hydrogen, alkyl, aryl, silyl,

hal ogenat ed al kyl, hal ogenated aryl, and m xtures
thereof. Typically, Yis -Si(CH 3)2. [0035] In one

o o Y r S o o,



process is between 0 and about 0.9. [0038] In addition
to the netall ocene conponent(s), the catal yst system

werpBoysos i n the present process conprises a PCT/US2008/059474

non- coor di nati ng ani on (NCA) activator. As used

herein, the term "non-coordi ndting ani on" neans an

ani on that does not coordinate to a transition netal

cati oregisltmtielb;equemummiagg te thiefAGMEBR htytithald), lae sicovibley the message

oDt S Sod R L M 2 B Bt thanglr oal Do when

[geg3j ni t I alHoy s6@k FRdof QNI BrsABE QEMASLthe Mtshdteflow! I arrives at
anion will not transfer an ani onic substituent or

f r agntet AQY BRecadirithan Heot ab theomessageflpw 4% Merenspecifically, the
neutral four co n tal.l ocen d
neut R SeEORL T RER T R Bk RERE 5 sy ypile the

t hos ecomdspbindii©meapatdnebe taness aliatrize at the AGW 32 at time t6. In
metal | ocene cation in the sense of balancing its ionic

char g#s Sﬁét% th@ttlmermwaﬁqréh@ﬁhe fiesitd e pboygetcaiario can occur, for
di spl %& nPY c%ﬂnﬁﬁerhéldn%ﬂ' &RJlﬂo){m‘eﬁt ﬂf%&lﬂéheﬂ{e‘?@iséy% has better
unsat ur a ed Monomer duri ng polyneriza
Addi t canalihigatidrhenditionn as csrphred @ thytpifelad ¢BS Bar ge or

in the sens f having suffjcient nplecular siz

ul k
3ﬂﬁm bi t Aérforp@é\/*eﬁgw A uSt“i“‘éI it 3e6e1VEh thsy regislration message from the
WEt al lggene.call fRchY, i rSth@a%it - Qhlefi st hapet hﬁe, the AGW 32
pol ymeri zabl e nononers that nay be present in e
pol ynmprmaaS|afrthq)raqueS9nd Fg/tpiscaaﬂegystrammsmcsmnwsdtge tbah@eBS 36

angst FohtineAR g arishah g ity ot e tonsSafpa o ebs 361

descrs&@@ksfﬂly%’gﬂ%%ﬂasaﬁeenmrfbf felar by useful in the
ngsent pr ocess. M\l In one enbodi nent, the

Skoor di ﬁwpmgt@rﬁxﬁ A elsy sacorverthy rb@lstlr@mnersmtememge from
ngef le%\gl iﬂ@%ﬁagt{r{e{g T_he'_'b? hE &6” 18 I'Iat 1(1)1?[2 en %%}égl?eljtlm ‘é% Wwhich is the
a nontige mlﬁedemtsﬁ Bgccasyfigy ﬂ@gtstdagwith ehchaVg82ds theaD}élPCfor the eBS
is an_integer from1l to 3. [0040] The cation
conpodnt, (L-H)d+ nmay include Bronsted acids such as

ns or
Q?EE Capagigéé}'}d?{‘égélg?lg #t‘?‘atgﬁ?&&b 8¢§1 1&§?éﬁ9énPédeinHﬁé1“A%}w 32, the
such A&VEB2amky lassmmeathyt theferBﬂTiM veanbsutoktyk ¢ Ioga’ntﬂie role as the new

net al ene contai nin ransjition metal catalyst

pr ecubs@ replacdny Fﬁ@“gﬁwﬁgéégi c transition netal

ERB?] es. WQé’r%ifte‘E%e @[th@inﬁ%?ﬁ%%stﬁﬁloh%&dégﬁei Stfie eBS 34
aving the formula [ M d where 'S anlnt

from 4t time 37 and rsiches uhnteB§e34 fr ohmR-t8; The-cKS 34 dl;leansssmes the

an el ement1 se% mﬁ from Goup 13 of the Periodic

Tabl e"oY '¥'H&® ts, preferably boron or aluninum

fadsQ i s | Hﬁﬁi@%’ﬁ@&@éia){nlﬁe hugleBdS4 BihEGRA t8HcURY DAFIROhe first
di al kyl am do, halide, al koxi de, ar yl oxi de

hydr oplaﬁeb;ﬂnat iss wothont the eBS ﬁ@dal@ngatmynterm@m@g é}pdg,role Such a DAP
subst|t ut it r byl
radi Caﬁs§n ﬁ] ﬁ a?ey fgbﬁeglst %Vfg §§ b6 r%H% orrB Wi lfn?get?wé the data

provi s0tht laaﬁunumdaabn ml’sﬁnl fieh alD AP GENIGIENAR mdy Quee persistent and
hal i de. Preferably, each Qis a fluorinated

hydr ot&FEsjent g rtEEHC hA0utRE: 1 and XPNseausBily atBRecessipbe tying up
prefe f

ot - Sl Rih Shbitedy. | AHEEAR T B 1o P sy hoquires exir
espectimklayd acsperctd wih caddmbndiycbnmteaums and/or a

[eblac. ar Barher il maeTkingt uosbine pME: Bhobsincssages son

No. Sy &9934WAGH: tBSTIY Vi thORRERGE Qfo%q AResifd 50, B¥spectively,
reference. [0042] Illustrative, but not limting,

exanpl es of suitable activators include

N, Ndi met hyl ani I'i nium tetra(perfl uorophenyl)borat e,
N, N- di net hyl ani | i ni um

t et raki s(perfl uoronapthyl)borate,

N, N- di et hyl ani | i ni um

o oy



80 wt% of ethylene-derived units; from about 15 wt%

to about 95 wt% for exanple from about 20 wt%to
W@b@ats@80s wt % such as from about 20 wt % t o abeur/USD08/059474

W% of units derived fromone or nore C3 to C8 al pha

ol efins; and from about 0.3 t8 about 10 wt % such as

fromabout 0.3 to about 3 wt % of one or nore

di enendgrhavedimastangs tbnprovant ebotordentbinditpe updasst otervertheless,

conposi tion canprjses fromabout 5 tg about 25% b . .
e GhEGT EEHY PE Y. BF ety S o o RS B e ineffective
95% by ?@fcﬁﬁt thefr fRh&k eNBredRhdoneld MPH be tRNEbrARMMEatfdn3entitics,
to about 10 Wt % of one or nore diene-derived units. '

[ 00453uctihas &t PSeAe ocdhe eBE If, ophwtes| asttereem fige reference in an

conveniently determn by ASTM D390 and i s _not

corre Stygghrf%?“sdf’yéﬁe -céﬂ}eeﬁ?l?é%iﬁ%s 88n’19% nb(m‘gﬂ% SPPBIEss sgnt to the
i n t hagwl3gnes neanittbspet &5 fimasdr tivic IrtfiivRee whehBasthENEerences
content can determ ned by FTIR usi ng ASTM D6047. )
Howevef thet indiyidugh ehigips. time ralpagricap ok thmendities apavohave wide
and h i ' e,

The adied; bGuIRASHORC, | CEOLARUAN, AR HB¥IchC YR oA hove can
unsat stilbdbetr.noi eti es converted by e.g., hydrogen are

not detected in.the neasurenent. If pboth ENB and VNB .
H40b esentlG.13ds mw&sggepﬁwﬂ%m WE’@E IHlgstisetthilgassisted or

di eneA‘iQilﬂit%%d- DABOERLoFENdRS B Ségggdgggi% eﬁérn b b ment of

in the elastonmer conposition produ y the présent

pr oces insed®hner hicreebelsy,ndre actmafis Aiasgisiedd @rd fadck-ontiated” are
(Bl). Cchu%gtin this factor requires a series of
three?$36%¢ 6?$3h%hsurenents of pol ynmer properties in

gf i ons R&fefing€ iPRAH rhdlic B FRG! 3Lif cokfhMtion with FIG. 3. Suppose

Et hyl ene- Propyl ene El astoners", Encycl opedi a of '

Pol yniheStT éAdeinatmdlyBn giomeaunieagion vithothd cBdi 34 which 1986)last entity
These, are: (i ALLS | . el rage. nol.ec (A
e gtttk WL PR Sl il lORGEHE] PR R U854 s e
scat t elrkdm@ DAL 8)c ATalNi que i n conbi nation with Gel
Per neat i on_Chr onmat ogr aphy %CF&? (i1) weight average
W94k ul ar Wa¢ éﬁ{“‘tmwﬁ ute Nt (RS3 dbKs Igmener BageRS includes a set of
nol ec j [ i Af fi o
refr agétlﬁl&él}q{?%%( e‘%t%s;)&d%lt g%{ﬂ%?el?% d§c4 o%ﬁ E%t F%g 3vg tthat have air
GPC aimtkerface irgutentvith nisd AT\A4s edsicby chthntite &s thieeRS hmay tunnel both
decalin at 135C. The fjrst _two measur (i ,and ii
are obCdiMe yqr@ask@o@%e&s PACKShY PERGRE gl 4 end iy In an
of t hg TRk or AT -dhifatéd brA'F?Haln‘aﬁﬁpﬁf%Z@ﬁ 84 26994 file BREnunication
branching 1ndex (Bl) Is defined as: where, M, br
=( | V/ otitles an thedh®l it kiakimgdhe décisoras twewah lentiyunithk RS should be
constﬁghéA%a:O.759 and k= 0.000246 for ethylene,
propy i ene elastonmeric polynmers in decalin at

Eﬁ}ﬁg:]) . Froput RiTsasgidtéat hadoft pfRbllPWs et RAtork&Ponding AN-initiated
ranching index for a linear polymer is 1.0. For

br anchadoffoh penra aspdses. ext ent of branching is defined

l.ative tg.the |inear polyner. Since nst ant .

[@BLr v eFintgaan SETPREEHemwHLS Gl S ERTR DRty depicted
) | i near FIGBU, f#e cbidinehadapodanies sxplsint®stisovehame AL assisted DAP
and a smal|ler Bl value denotes a_higher |evel of

br anchWgTT ip mgse serablsrofipvaiding sighawrpblene figriipstance, thg AT need
al so : i Vi i : :
det oo RRARlcl LTRR R Eubil S Aol AR, bitier DAP move i
S0- catdceiste i Bidlizagt runent. In this case, "k" and "a"

| yes appropriate for.the GPC sol yen oul d be d
@a5he o qu o s A IS[théT a*ﬁjw ko %?\h& lhem AU 2 RAN.
CONMPOgii{ hRFBbRAYEEG B HAP iRURSKMs REOGESS cdiR8qRnce, flexibility
branchi ng index (BlI) of fromabout 0.1 to about 1.0,
such as from about 0.3 to about 0.9. [0049] In
addition, the el astoner conposition produced by the
present process typically has a nol ecul ar wei ght
di stribution (MAD), defined as the ratio of the weight
aver age nol ecul ar weight (Mv) to the nunber average

o - o g, ~ o g, ~ N



whi ch may i nprove the nechani cal and wear properties
of the conpositions, particularly in conpositions

WO pBasisny cured conmponents. The anount of | NOPCHOBIN08/059474
filler used is typically from1l to 100 parts by wei ght
of inorganic filler per 100 pHtts of polymer. The
inorganic fillers include particles less than 1mmin
di anetmef fast guiktdsedwntiieadedlcannbd madepapsible. aRat jpbtates suppose the
| ess t 0.2 cn?2 in surface ar mplary . . .
par ¢ S0rReEed SreduaiisAdS B Bohets) Geiehiabdy gequired during the
titanhym anebniREMERINWAION sE8Dn At Sahb&Ban bé transmitted from the
addition, other particulate fillers, such as cal ci um
car boN&tWE to thenR ABxwvligh imhirn ir¢lgys thaghanggrie shalder dedate swiftly.

o1 as <O sep e, QT RATS Robinafle Ay kS Feichpficabon posivly

m ca. bd igdadslickstoasiy &fd ckpeditisuddy.| particul ate fibers,
commonly referred to as nanocotnposites, is also
Sty

tWAbEnpi at Syrthameoradhe Aildims dirstthad kpowlsdge ofpils litdegrgditions with
the p [ f - 1] dgsck ereln. .-
o BUSPERLSSE b1 SOCPORPL A, BRCAE I EHRL posiion
may haaterning mdreer tie curedntlst @bmrhitiyatmgdeBE Siest thad.9H) is stable
wear. The addition of white fillers may inprove the

tenpe?%uﬁpéoﬁﬂé‘ﬁ.@@%f the hydrocarbon pol ymers on

oagpur e 1 SUMkibANhe AMCaRRRiat DA hnddif i€ rsﬁnpgyom fhe AN-
certain level may lead to a dramatic increase in the

vi scosiitiatclamAR heodofés pathdinnthedeembearsef inressages exchanged and in

processlgbi I itt%' This threshold level is referred to as
t he pBMROTEMFSM t hreshold. In addition to the increase

[0048] SCOSi tReferbh® iPALFALRIAQNOHIGESNRAHS | SupssReTRARTEMA moves
y an inprovenent in the elastic gropertl es, and at

| evel ® Bkicgharhge sicgAéof theaeBY Be poae &di 4t then compaigsites with the

The peraarat PoRarmIbeRRY Gl SREALEP or prache ™

[0ove] s of addhtAasstked hdndeffss defeibdd Ngthiyerhialimymethef AT may
filler used. Cenerally, the percolation threshold is

at t ai Weghand apieey carigirerieriaper qangitions pupt 19 dgcidaayhether to start the
si ze s i.Z -

conp ofs?lgtq‘jiﬂl%atnng1 Bgfelg é%el% e @ %%&e?tﬁ Lﬁ{él%f‘g% ’oﬁlte aﬁ I%Sg‘gog%ggg ?JIhether the
i n t heémeanigeatioh fooamuhi¢aningOQvithar ths lkyrres gHISE ohasf rromhed a

2 to 20Q parts ight,.or from5 to 150 parts b .
wei ghPﬁegﬁtPﬂ?lPS%?%/E@%og'hf%_lSp’;?r P! ﬁe%?aé%,th_ﬁﬁ_s%oey the DAP if
par t S GhmBRIYIGHs willl cAHRE LMY (RERESSS Rihetfore, the AT may
noder at e anounts may | ower the viscosity and

f | exi B¢dide whethett hpredtteringdh e hayptapséhgnechide last handoff prior to
properties of e b d at..tenperat.ures near, and, bel ow

P ittt AdUBaITdESHE SRSy ohtd SrBendr F ngdgTrBly for te
by thaT eyaahder abAPHeo! R&Rchtl@NBdchi RN t ERRMmAtdhd unnecessa
(Tg) of the blend. Addin p.roces}g1 oil to the blend may v
al so hanslody ecapr iseels sabneficient sangyneiog eofa coremuaication resources.
bal an el i tepsile strength. The process L
o1 1 Eefl EMRbRnEnle LT HBEAGEH B Qi BRRC condicions
appl i gathithd SaridsaBS3Sois/ts detidt wdethry drdsPHands bajaktiGable. It
either (a) traces of hetero atons such ox %en or

b)

at | es@taidrevardd 8pha geednaye Honthedh bde prnditf theaPAf o the FLSE
et her s, d Vel S L] s e [ ] ot
poi nt e AR ATCSYERARY SpfrybREESForfls B AMOiRls Bmunicaing
pr ocessthohd BLSE.e conmonly avail abl e either as neat

lids, liguids,.or.as physically ahsorbed m xtures of _ .
[ 8k nat PR Bhihinyamet .agtarpﬁ%?m{l@gdﬁ,t dcfegyin amount of time
Si |1 cRls difhsE@LAY thel 688 1HkOWNAFioRO WHEEVorEHRGERSHRIJES 36, the AT
usual l'y 1 nclude a m xture of a |arge nunber of
chem cal conpounds whi ch may consi st of |inear,
acyclic but branched, cyclic, and aronatic
car bonaceous structures. Another famly of process
oils are certain organic esters and al kyl ether esters
having a nol ecul ar wei ght (M) less than 10, 000.
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term agi ng. Exanpl es of antioxidants include, but are
not limted to quinolein, e.g.,

Wa pdossdsg3 hydr oxyqui nol ei n (TMQ); i midazol e, eP@I/IS2008/059474
zincnercapto toluyl imdazole (ZMIl); and conventi onal
anti oxi dants, such as hinderell phenols, |actones, and
phosphi t es. The anount of antioxidants used nay be
wi t hi #d tibm‘desatn@enchfff fhieddA P fioddtheeBS Jhto.tieicBS 3Pr dd thet following

0055], The. el tion ribed. herein m
o Colestrigion, SRey 346 GRa i aee SR B SRR S RE 6 Feghled the
exanplaged HAY cBY! T RABHI DroRYE HaAS wiItAXiAde44 Balding a request

forms a GO C bond or hydrosilation that forns a
C- Si - Dehoae hete falled dbe PAFadovicReqnast owpiagate the target DAP eBS 36.

Chapt Sci ence an d_Technol o f bber". by A

o b loBroat i Fan N 2u SIS st o B repechmitral 52 as
1978 sHONbH] FIQUrse dTEOfpas DA P8BS IBEYmBE afdepPar eshydthic @Btest, for
procedure that guarantees an intinmate m xture of the
pol ynerampleofignsagingson daneragssiion tineeltofr e gpwpings calliepassing
proce the pol yneric conponents and
opt i oﬁﬁ?d%(}gé?]?sgg such as process oil, fillers,

Y p

p®is0r ant s, IfanhéltmgbtdBMPseB& 36| xatms she wqdeﬁl hw target DAP eBS 36
I mpro i ng equi pment such as ut not |limted
a c:ar%c{a é@ﬁaraoﬁtt%ﬁglmenbbg@g}%qgltbh@ ° oot snding & PMIP-
toget ke 1strétﬂ)tneR est”h?é?sr ¢ G @%}W’ ﬁar}gy lée(qaot'he PMIPv4
Brabendér m xer tor solulion or nelt 5
conpop®iics). Ehmlmesﬁagqaﬂewtls d@@ghataolrbyctbntmfmoc@numowh@ as shown
pr ocedtﬁhas( including single and twin screw extruders,
statit® ers, i npi ngenment m xers, as well as other
[0ashj nes a‘FﬁIe pAGWS@ﬁSCoﬂﬁﬁhQ ngd &ﬁdﬁgSﬁﬁda‘%@ By"Qending a PMIP-
conponents in intimte contact. A conplete m'xture of
t he pBegisation Replpowesaes ta dicitargetdad B¢BSy3 6 aeshown by the message
uni f opmmi t h hel o ofth conposi ti.q
pr oceﬂur eés(,6 arFeI:&\/\% ILFI)1 I%%@m %iattat nne St oF %éﬁlgrbﬁp‘% l%ﬁe AGW 32
i n thendtie. ATMONR BEhOGNDAP, eBSE%neKi thet pmwaegis&mﬁ@ Reply
a chemcal curative, such as peroxides or sulf
conpolNeraEe. i ifl- ttmrepqrﬁmpﬁ%péthmdﬁtwénel &R be H@.lpded The life-time
fabri r I
chor EapER 53 F, DRVERDIE, Zh! fal WECHANESYT U8 pocs dommant, the
and r ainaelng stith matnﬁm]nedi atsultiagfio mnpmdemt\&ndﬁﬂamf ofogbnafiunication

time to all ow ri t he praopyl ene-based. .
el ast GRS n éﬂ‘kﬁ’t%& 4‘2?’?‘66‘5)“1 Weﬂlalnt‘l“ﬁeacﬁéi?(tco iGagions after the
fabri gatifags }é&%héﬂﬂe"m Q4 HaX [ HeBd 'aﬁ&tﬁett IbﬁPMd%@Re«ﬁE@tpﬁessage to

of the article, and then exposing the fabricated
m xt uﬁeelB@?eﬁb@mte@Kpmtlommfaha etimgent , such as high

Eﬂ’géﬁ/eggd ﬁpeq 2 %llr?:glroo tﬁg Egllaglg pﬁiggé?rggels%ﬁg? target DAP eBS

Conpogé trés@BncﬂsoQﬁﬁﬂe AnelpranenD o AstoaiRht GREI él 4d SHbwn in the
can be used to produce fibers, filns, and nol

obj ecmssaae flowrpate S&skoveBlG.ro. abeaDuAé’tAﬁSI@flment message informs
per oxfide EHT 26! ARBhLEAhL ORSSUERBT, YEALELAER SMorcover,  the
cool ant” hoses, roo Fanes, W re an

i nsul BWP@[ﬁLgnﬂl)éﬂﬁﬂib@agé YarV [lchuao) Zrﬁdngﬂbﬂheﬁlﬁh,mg%pmi’mestamp issued
transm ssion belts, engine pounts, thernoplastic

ol ef i BY BiceAGRY 3RdoF e fucresstul GHHE] regwation, with .t%%tamqt IDAP ¢BS
now b§? MU E AR ﬁP' éHaMmSﬁff&hH %fw%g%gg.}mgr%ﬂ& e[gﬁ&l. If the

t he fol’l owm ng non m t'1 ng” exanpl e
exanptimsstampt @l tho CRAR Apaipymreiti madshgnss ver © a:a/lalrueekdmutthan the

in a continugusflow stir dtankr or. CSTR) .

each E%eépo‘}f’g%ﬁﬁlﬁéta% ﬁ@iﬁ’(ﬁ“@‘&f‘n gy(S‘FI}S’Bﬁx P@ﬁ%‘ge processed
and, phereaenal 'tlfﬁaﬁl'l"QM 1Y1h§‘)dtsrég‘af@ﬁfe@ﬂPAgs\{MeM&sage i.e., the
m xed with a solvent (hexane) and delivered to the

reactor as a mxed feed stream The catalyst and

activator were pre-mxed in 900 cc of toluene and

delivered to the reactors with a nmetering punp. The

production rate was neasured by tinmed collection of a
knovvn \NEI ght of effl uent and rreasurl ng the sol [ ds

o e . o o o, o o



exanple, T. Sun, P. Brant, R R Chance, and W W

G aessl ey, in Macronol ecul es, Vol une 34, Nunber 19,
WG3WRAEB2D, (2001), incorporated herein by refPCEOSEIS/059474

Sol vent for the SEC experinment was prepared by addi ng

6 grans of butyl ated hydroxy ‘2l uene (BHT) as an

antioxidant to a 4 liter bottle of 1,2,4

t ri chinessaberae e thd @B jath dBi ElpcReimgenthigmadedr, thedace condition

wai t i nqg for theﬁfgl'r to §’O| ubjl.ize. The TCB m xture was

then PTYPERE PATGUGREPYPI9Rdcr on gl ass pre-f Iter

4pubseqognhé ¥thbhhathr de ngesﬁhf_?’ anhd &A% sfoheBf message via
here was an additional online 0.7 mcron glass pre-f
| t er / he2Bovi patorP8Thid the fatdst erlugssentdl yalvethigleay thae any of the

degasu i e e ieT e adse P B R R AT Mssignment
DG 400123sapef 19 e ATt &4, itRIATRE BEarPe )RS p8iptdiitd @NEe target eBS

were prepared by placing dry polynmer in a glass
cont apnay theJuP repte hin %fgiétilqﬂe &1%%‘?1% dhtcapmaricic qthesdata path routes

heat i ] it h ' i j L
for abant OGepesdl fgfthe EREIMG AFATMRLENE, B ATk By inar
gr avi itetomincainky assbbiatciCBithehs iftdskly makdd tDARXpuRS® idaelate the
pol yner concentration jn _mass/volunme units were 1.463

g/ m HEWFEM A eRper gﬂﬁogfsanés 1m3BUPNGH rfarligr, {'35Cprofgadle not to
1N ecf)ér@&npgg@eﬂél{d%ﬁ’s Qo roﬂ@lg,_eéj. f, LOH 1sl1%h{ Chengl JFYfn® conditions.
with Tower concentrations bein usegfo hi ghgr

nmol eclitcgnenteing hhnsassptyeB AP[IR064ffs Moy afycths badingyat thlAGW 32,
(1+4) .at 125C, was neasured according to ASTM D 1646.

[ 0062{° KPP Fndex (M) and Melt Index Ratio (MR),

ysse M R FhébdMrRnansMARAPSHNS: ABtificsfdlome eBES in WRITES of the
measured according to ASTMD 1238 E and F. MRis
gener &ll1 44 as fakimgtoventhgfrolsasihaidAdhtbr et aduddar Theenefiication is in
di strjbution I\/Li\Q’).A I wen , i gher. M R woul.d

typi ngllel%io/rrp r%g |(a9 i1\ e};ﬂeé Egor%o elvvlgulnn%qc(lli”@ﬁgotg@%tlﬁn message to all eBSs
br anciidghy fRR&B¢ntRO M YheRRS @Xdid AT 44 e@nd MERAchiiS shown in the
determ ned usi ng ASTM D 1646. Exanples 1 to 5 and
Conpafgssage PE@a‘?&)F@t by[thosupet ¢BERAPIte Sessiayn Beference Network
vari o i f4 et BN ; d,vinyl .

nor bo?ﬁ%ﬁ%ﬁ&ﬁl@ﬁ%ﬁg 12%| ynmer P@% léléﬁﬁg“g% ¢ keé?ﬁ[ via the path 60
cat al ystesraeedl paipbydssiHiggk,ths ti2gere APl eBS 36 informs the other eBSs

phenylindeny )2l peant gt MRt Al (ALYEhAY. RiSkyat et 1pr.
t et r akbafiRRIoh! HALORAREDHIdPRERE -the“m%is{&gb %E%&El‘é’& QHMDEr and the
was followed in Conhparative Exanple 2 except the VNB

was omintstewpfthatntht Herged Pdvie eBAi 3¢ useel. in] G@BEhg Abe slhwvwaitachment

in Taples 1 gn , entive Exanples 1 to 5 utilizing

VNB aEl_”ﬁH]@ %ﬁbﬁs%@w’&%ﬁgﬂ% ast omer havi ng _

E;(EGF hi ng Fev@ak SRYRT ¥0 & 48khawlchge tHadthe@BSCHR M AduriBt DAP, the
anpl ENZ ﬂrepared wi t hout a di ene, but otherw se

prepab gands aib SR ot ificationt Avek, ga shovaobd theiragssagesflow path 62
Exanpl| e1§IG1 to 5. Exanples 1 to 3 are repeats using

S Ein .3, Co
simlar process conditions and the results are
ROB3L ant i aDkher sham dodifyind Btier cBRE ad &Sl thé DA®role as mentioned
present process are reproducible. Conparing the

r esul dROVSf inmagtigwlassthg taget <BS Ihiafgrmsyherouseno8i ¥ affaking over

has | [ pf | ' - 0or Aty I F
rorynE o T HECEE RS RORUAPLR RPNy possge 1 e
r eact snurteeDPEraiUd £ahdova byathgenssfdge dlovwopath &bah ¥$6G. 5. The IPT-

producti.vity. In addition, Exanpl [ trates that :
the | SRAITEHBRMEHIoH BRdPhS “qu%?)naééﬁat the target eBS 36 1s
presefedrRUEM At BYPShanh Ale WNBNGARESMN MRsdaBe can include the
pol ynmer. The ability to i ncorporate such high Ievels

of VNB wit hout substantial introduction of branching
has trenendous comercial inportance in applications
that demand hi gh cure state and physical properties
such as tear resistance in preference to
processibility benefits derived from having

. g o s 1 — ~



formati on under identical process conditions when a
m xed catal yst feed (conprising 16 w % catal yst A and

w@2008t1868¢0t al yst B) was used in place of catal BEI/UR008/059474

al one. Exanple 6 denonstrates that catalyst A acts as

a gel suppressant when used i combination with

Catal yst B. [0068] Conparing the results of Exanple 6

wi t h tiesssge eéqueoeparmlbdr\aad Eb((atipiesiaﬁlp that the tdrg&ieD ABeBS 36 used

¢ Uost BB ing s o Ragmen b W EE i A6y e pe <

Eﬂ)(ﬂ%ﬂ} omer phr eaiRk& DAM LBSthako %kmp&g"eamav €he eBS 36 is the
le 1, which is a commercial EPDM produced by

Zi egl eurrematﬂfal’,cta@ abyrst P AREBSobH nbﬁ\}dSEQXS@ﬂW@bI IPT-Notification Ack
Chem cal Co u ame V- 1703P re

cabl e apBE T bV b RoparS AP e BLin oh Ohiofufi e -
br ancNotificdtRmeA &k m¥ssadORRy didigite dthethet thetsbRdofoNwhich message is
process as rubber bal es mﬁlch IS subsequently

convetcednregt FeiSEeef ther Alhg4.a ABe1 rseipt o Sbe IBT-Notlﬁcatlon Ack
ddi t {
| onE Rl 88 kel 343,36 QR ARAED R0 nAIPb SRS b atier, he

a et it pakendopl anteadidf imgatémbig ﬁh&tughrthé &BISl 34 IvﬁSthe data packet

bU|It-|n t hus saV|ng t he ad 1t|o IIe at|
cost. EB‘(;P&B} ay sheyvi i Figpeo 1r¢q{ygiqgﬁ%) q)eq 36 via the data

vari oy&kgg %\yh% @f ethylene, propylene and vi nyl
nor bornene (VNB) were polynerized using catal ysts

H95BF | si ngFIG.16 shbbvst oflgwwhidgradh which surnrnarizes the procedures that the

L7 oo kb Hyereaient g atossy el TP bAoBS b 20w o

060p.C- di NBIdYY S layhtRbsd MAeNMah@ind GAMIUBREHNBIAINr embodiment
CataI%st C) activated with N, N-dinethylanilinium

t et r akihishp8huiirafos m@@hyﬁb?@@mﬁ@@ D@Bofmdot“fnwﬁmdol@gy In this
Exanple t rat e. that cat ac as_a
ol sripprdoban AP TRAIME e BR A Bt WPkl of an

pol yneifssttgitecratityonl y gel -free, but by adjustlng t he
ratio of the catalysts A and C, the | ong chain

H08Akhi ng Refpesance annews magic g G- Ztin onjunctyy tsflthkﬁlﬁ gy Suppose
[

ot e BE AR QAT B A1 iR it e A

appl I ¢@fdraie Afir44vvmmmm htae pBS By the sunadd AR e tMNBT 44.

Vi in exa I s 7- subst anti al npl.es 12 .
@6%07 1] ﬁﬁ ééscfﬁ’efiopri‘sloug&fc dl %tAi agpigfRd ‘RX/afé%'mltlated
used HopPRIMERT ihg %mzﬂa&’sﬁs@sc'thgfeB@shﬂ/'ﬂfcq@S uPﬁl‘aEﬁﬁgglﬁked&%‘%‘on as to

vi nyl norbornenhe (VNB) having significantly
| evel whuh eBShyltenkS shand batlexdaABl es 1 to 5 so that the

&ﬁlﬁ r coppositions osse sed prog Ien %ﬁe uences .

PRl i sot adPFE B%EVl ng"'¢ %PSl P5eAT ofifmrymication or
Tabl emfrhs@itdurd entifideBihdsethEXarRL @§1n1-t2&té-5 DAP hirzdofd PéNBhstance,
as the diene Ehhduced an el astomer havi ng branchin

| evel ﬁle\ﬁémnts R, ghe £BStiain is GoapmesthevecEradd| ‘erltlz calls. To

Ptr eP:%tl?eiwate %he H%gstlgl 1e Ir}slyo OF%J ?t'ia{asﬁ'u re K%?ggsp E%c Ece S 34 or

pol ymekesBS 36hauy makds tatitad tHeoArD 4¢ halnitidi erdahdefT bfocess.
valid across the entire ethylene conposition, range,

E96AL i si ngAf nwEhaRi exmiey Wﬁpﬁﬁ?utt f‘p%“by‘loéﬁlé into a” coverage area
cryst Q(Lrhﬁlﬂhlthn ﬁﬁﬂ%‘ oW gi§§ Wil 89 s*d%&‘%& Hth at %J AGW the new
reactor tenperature has a [arge &ffect on cata

pr odueB$ wiatyyheed GOGEIb1iE0 aPM Rt dovecdioamid @ AGNﬂﬁandoff irrespective

" ot o by hiBe SaneEioe g PLSBRor e i “HREavsf Fbrengrio. any of

the inventive exanples and it is included for
illustrative purposes. It shows that with Catal yst C
even |ow I evels of VNB incorporation lead to
substantial levels of Iong chain branching. Like
Catalyst B, catalyst Cis expected to lead to
gellation at higher |evels of VNB Thus, the use of
catalyst A |n place of catalyst C produces a

1 a4 .= o - o - Y T IR IS



I. Field [0002] The present invention generally
relates to communi cations, and nore particularly, to

whanndosdsodf data attachnent points in wrel esSPCT/US2008/059474

comuni cation systems. |l. Background [0003] In

t el econmuni cations, especi al I 44 wirel ess

conmuni cati ons, communi cati on environments are not

st at i thelfisremantivered dyfiresimucturd or retwarkicheticomapase etquest the AT 44

settinpg, .s 0 nication entities such as an Access
TermWalPt’(a%?tT‘ WH@\? Foddne 1 ocation to another at
Fm%éFFr ent 99@%@ il fhid dal®-thd %@Q&]Dﬁeéss 8BGRaKcS sGUlr £EIqBELt to the

h shows a sinplified schematic

i1l usArTa44 toghmeEfﬂbﬁ@Pd? ﬁromnthmlﬂscé& tothesyBst 8fn Referertrg is now
foll [ t t th
0t r ke B ofanant pBigh DRPCEERTTE G duferth el vio o

t er m DOIPOGYyRR u@[Rdﬁ?bﬁ'rﬁ@seﬁﬁe sepeoahé QJIS44)fas shewiiBthe message
system can be found froma publication the 3rd

Gener BoVasthP&} tmBiGs i plnﬁipé? @tthQD( e@ﬁ@%%m@ﬁéaessage can
by th |
ext .t tﬁ gﬂkﬁéggg%ééueé;@g&tﬁﬁ? Jﬁg%‘ae %k&&ét@&‘\x&ﬁ N eBS 36, for

3GPP2e:An§€20. As shovvn in FIG 1 vvlthl n the Radio
Access Network 12, for exanp

98Pl e Brodbo d4‘t me)acgfgpépé ﬁ?%smac%qw Aﬁfl t%a 4544 denies the
accesl%gﬁ%t anp mk@@ (énd %tde@fakm%gsagé A cBY0JeY eR1BAK R cly, the AT

Statio eBS) 18 wrelessly 18 serves as a
dat a éékcrhajngéngnthm geqbesttmbﬁrallbhmlgA'ﬁ bre-satdtimer Agcepse without

Gat ewa AGW 20 has direct access to the
backbfﬁvs@é'ﬁéalfg&?%ge i%é]g%e backbone network 16 can be

0087] nt er nff detb@hinin ?S’&l@éﬂ@& th QOQ3RL o} Berl§! e rdqudshs ﬁBtﬁe previous
8 serves as the Data Attachnent Point DAP%l for the

AT 14emlwt1@estp@cmfmlzeaqu;factoltsern@)BBe enséﬁrrvcil n@uBBOS@Hbe eBS 36 is
DAP has_t [Lin [ n h t

20, £ om0 b ELSEb B b B R ol T A mined

(PM P&orﬂﬁtﬁﬁtﬁcﬁ dgesvad @l&iv%dlshﬁeﬂ hige 1A (ﬁ{a@eiccept the DAP handoff
Engi neeri ng Task Force (I ETF Under the

pr ot ofsahest fieE RSABRPBAteribscB BhaPa-the ﬂ'fbe’d]éﬁnéi puPRPSq i the AT 44
to t h t

dior ect s ?ﬁé Hggrt?da%talr% aef1t E 0 kB j?Blt ﬁ%ﬁ?f\lmi’%&hglé Bgt&ié dbmmunication
acti ngomlstlctds erd AR favmahlhefomsmmd; thenA T By nvdyi delhy the request

ok eos Gns Bamenis denviel Mie 13 biRandeh progessiengs wita mo change of
the AH A mlswﬁl\éeAf &@%Qﬁ}ﬁmk pri’ste'tﬁgelt}@ 3@'&9&&96urrent DAP via the
within the sane RAN 12 or to a fterent 007]

Ref er Bhlewidstarpath 6B (FHGt 8d to FI G 2 which shovvs

BB " SR TR BLLE ! 5 R0 S BRI Lo o

ori gi palth e@@ﬂ%b?@éﬂdﬂﬁg ADIWPNERIREGudROMICERYE FiadM@Message flow
fromeBS I8 and begins to conmunicate with the eBS 22.

The ep8hZ2 t¢ theddip salin s antwdBoeiar d- Li nk SerV| ng eBS

) for.t T 14 t r
E:dﬁmiﬁ ni cat Ietsghan exc 0gendg é%at jbf %ﬁ%%u%d ngd Igore than one
Howev BIAPM SR & nitedagh @ﬁfhn&lﬂ}e e dintigagipdah @ prédeh timer in the
the AGW 20. That is, the network entity that perforned
the | B§ESa85-nYIdiePVartin thnd Taswsted AR h%@dqff prpﬁ@%&ssatlt@e request
and t
R e e R S S R A
DAP. thoaét nstlﬂehd a)us aeN A RA ssitmhant messaph enk&N\A ADAPBIloveRequest
sent to the eBS which is the DAP in this case, and .
Chon MOEVEG ST e RTESTAEC S Y Hae B Y Rail o reggived by
the FiskEpstat a packets fromthe AGN20 to the AT 14
are routed according to the data path 24 as shown in
FIG 2. [0009] Even though the AT 14 has roaned away
fromthe coverage area served by the eBS 18, the eBS
18 remains the DAP for the AT 14. The reason is in a
wirel ess setting, depending on the mobility of the AT
14 it is p033| bl e t hat the eBS 18 nay aga| n becorre

' N~ o A= A A o, - A" A A .



eBS 22 are not tenporary, routing data packets via the

nmeandering data path 24may not be an efficient usage
wW@Ro080ssHI cati on resources, at |east from thePCT/US2008/059474

per spective of backhaul utilization. In addition,

packet data latency is also ilpacted. Instead, the DAP

is preferably switched fromthe eBS 18 to the eBS 22.

FAd71kuch aFIOAR sheivtschflowhikagrB8 vdficineedmafizesshe pwcedures that the

per f or, forward link.traffjc¢ bindj i th the AGW

Do | i s ShcletebBiine 8o bl erig B Hogt fiuff eauest of a

i nk hé&abhd &ty ndi ng process, the eBS 22 becones the

current DAP. ta packets are then routed fromthe AGW

H972b t he Alrereaftayi sgha RARBBNIOf proceshovnsubytantalydainzilar to the

path 26 in. FIG 2. The.swtch of DAP frgmBS 18 to eBS

D5 cahnsaRioSiiolr ST RN TE FIS BRI (SIOSRRRE) FOr B sake of

af t er clatityl éndesshdEiBGhrckiRlthd Regnafiling GREpYIBhead @6 FIGt N afB®t further

22 for a predeterm ned period of time. [0010]

Her et ®/pbetatedswi t ching or sel ection of the DAP, called

hand , t 0l 4 -
RO €7t B rhnn e ok OERRagRFe Mgkt Bition 8¢ bl Epparatus for
t r anspacetitg the lidndoATprbdessddomedstibgalr aialve msTisyiralit Saratus is
if the Al has no know edge of fhe handaoff. For
i nst atge! e tﬁ%f%?r&g% BP0 £ FrnokR ! I&_era%nt?ﬁ & an AT or any
non- i T §%ﬁﬁ?§ eina
async rr%%gﬁgatgﬁﬁ?ﬁlgﬁéﬁéﬁ%hq? n [ cﬁj a{tnyhjézé}\r‘/)‘?iri ous
ddlini cat Thaagntited 8¢ campriseete ymditaonbusel? kit savetal circuits

th ferrj,ng.back.to Fl , i the AT
T} stogf et B ARy st He ROV AGY DiPHRERE Ui o controller
eBS 184 andc8BS:iRit JBSRShaRdnit BRI 85 8RE & nRimdrPan# 1084,

e. % , via the downlink signal strength, in an ' '
HO/Fhi ti at Edhhapersiths 9ot hart héaeBS1a8 daniget the re@yexmd transmit

attenpt tosbe t DAP by regi.sterd i.th the A 20 .
R R e E S A R R R
AT 14stHesvimal thes@tivingd Whd Rdddivieherca\VO®r pri@deesdéLand buffers received
provi ded by the eBS 18, and consequently the eBS 18

shoul siepds Ppergending eutde the dxip bug 92t Han Ae ather hand, the transmit

Never t.hel: ' [ [ .
Fecel v Ea ks Bl Xl R0 IR FRAVEE A3 betore sending ou
t han bdholse deeiceae®n t Tiee ABWV/26ntenildr tde peBENMS thd Henw@BS of data
22 can be assigned as the DAP ahead of the eBS 18

cont r BR248 1 Rh & %ﬁ;g%néﬁdég ke Lo 9ﬁ%ffumﬁenvw&g5p§ral data
22 :Is?gﬁgleér%)vﬁgl” iRY&iind ExRting Qﬁ%‘ﬁnshﬁctwlh%l E&E@%{QIOQQBé g&mory unit

ved, requires additional signaling an
messa@Plhg whi ch unnecessarily tie up comrunication

rces. 011]. Accardi ngl there is need to :

361 e 2 AR SL sy LS N B gl S g sheive, the
cert airitsynit tif@resy ardl 1he ey BF Ritefof dagl RNYartdtoflthez@PURidntroller
of conmuni cati on resources. SUVWARY[ 0012] In a

c_omm%-cati on systemin which a gateway entity is

td(ﬁlfﬁd to $h® ererrﬁ‘(ll)gl thI%iP f106 ST uHéSC?t de notf erﬂ&'h}llesegn(\fmllr (f‘rllqstructions
n'turn are opefabfe To comunicate with an access

t er m pélerallyhgigagieasts, tey rafa@hcaaessraf 11031 10 tids teatbodfhent, the

a data attachnment pqint (DAP) with one of the )
comuicdrles Biytrasfiqns jiedudagnese other thipgs, pARndefE fuegtien 108. The
conmuqpl i [ . Ecati.o ' .
2RI ARG 10V HARIUSlE ARG Baent] cyine
wi t h ploecddAfeprandchdwn tand descrdissl treFibisnad-8maySpaifsd diestructions

factors such as the link conditions with the vari ous )
comuESH IR @hﬁvtetweféﬁh%wlwlﬁﬁlyslm amehied T8¢ hgRort function

handofi s padniiice! {MRe ShiaRith OB GOMSY AR TR sMdHInt B carrying
current conmmunication entity. To prevent any race
conditions for the comrunication entities to register

as the DAP, the access termnal may refer to the tine
stanps of the nessages received fromthe conmunicati on
entities. Furthernore, the communication entities my

al so exchange nessages with each other regarding the

~APN - o - . ~NNA N o o



[0016] FIG 3 is a sinplified schematic draw ng which
shows the rel ationshi ps of the various conmuni cati on

W@niost56835 ar r anged i n accordance with an exenpP@Er/ys2008/059474

enbodi nent of the invention; [0017] FIG 4 is a call

fl ow di agram whi ch shows the ssage fl ows anong the

di fferent communication entities operating in an

asy ncbutathe psoceys stepn anshowncimd fescilbdd makhldot 6 dnd $otong with the

AT- assi sted; [0018 FIG is a call flow diagr

i ChDISRURAOR HEO MBS P ST BRORD [0 o8 11 BRERT as shown and

comugdseabdOm PEIGTs' L) hl?c§7 Qﬁﬁ bRtchb8G InNth@hSMBENTARRIASI08. Similarly,

systemin which the DAP handoff is AT-assisted;[0019]

FI G d ths @pﬁrlawvc%n& peiod e ghmmntqqéomreob@dlfmesxmqée an ¢BS,
takes in, dete AT- assi st ed DAP. han

[oozo]’mﬁ?s(%m?s %mam%ﬁgth?ﬁ G U A iR SR bf 8&@ G{Iﬁéhe handoff

nessaggcfiboves. anong t he di fferent comruni cation

entities operating in a synchronous_ systemin which

t0d8baP hahudry embodimest $he memasy tungt [00his & B Ragdom Access

one o ANi [

fl ovvc&’ k{bm hf)@g}sb)?%nepq%oce uglgsg*%ﬁ];’]s,&@?a (ﬁ)ff ﬁm@[lon 108,
det er mﬂerﬂoﬁg/atdﬂﬁ)uﬁﬁesaﬁsjd&itee dtnﬂ)’AP dhandof f Tat rﬂidmeorty emuelsm can be
o i o e CiorRAET ECaIRiF R DMOpI TS e et B the volatile or
i npl e @a&ﬂé’@g@f 2 PRRAAALHSHhE %erﬁ&?(iﬁﬁt' 109 ctaﬁ%e[?ﬁ%ﬁie of other

handof rocesses I n accordance wt he exenpl ary
enbodi:ilmmtt typeDETA biEBn DEFERYMT(EDN t{i00R3EraFdbde ﬂ’ojgrmmmagle Read

i by s b 8 TR 0o TR0 bRl oBRuf Paly flmory. o

set fROM (RBad OBIy AbMBIW)NEh ASSC r(AB}%lhd&Hoﬁ @?ecﬁﬂé @1‘9@@(&1&8 Circuit),
expl anation. It Shoul d be appreci at e one of

or di nampgaid disk, ﬁnph@caéﬂtskmmil ahereaell Zaowhan therpet.

_L,Jbésﬂ : ((:)n d{e]E? 1@8 bBIf trﬁ) oyg%ttl%agﬁ%eelégeentgflseE)r?(()cfﬁ%stes 55 &escribed can
st ruchlys as 3sdbdpedcespatr-asRlablot inslrahidnat @eidd ofr 48r computer-
not to obscure the descri ptl on of the invention with
unnects8aty rereiem | lowphins they . plneﬁémsp@qh’@@ﬁpnmdu the appended

not i ngl.ﬁﬁkd etﬂet f%nge‘c‘f! la({Butteq‘qu%abfeh e HB? di LR %o Wﬂledlurn that
but is to be accor dest scope cons sten
Wi t h porecipatenciipl povating f &atructmsdltsclamﬁegrdmesrser n. such as the

FeasohEUBTEBIG, Sb et 378 dereatetyi e nnraedigne of HIG. o, for
assoctal glopM gltbhtar}ﬁe&r'hﬁlrc%n Mok S%rggérj%ﬁ%g%de frrlg?_)cake the form of a

t echnol ogy as pronul gated under the ion
Par t neelshicpoPmopeoiatie (W)mmmh@s TRdoedesenibed qatviowsly, for
I ndustry Asso

a
erphaSIPREERAES HHERPIvERL s oy PR eGP Sugh & medium
ot her cdregbnel @gkRStrarsHERiAStyh€ ahd Magdh@88d@RGoh8l cable, a copper
associ ated standards related to Code Division Milti pI
Ac cesvyircGm@)ticalriabie, Bhe khei coninkaiface ghreying eewsti¢ mgﬁtpmagnetlc or

\ul I
Frequgneu BaboLanu iUl Lol e G680 LA SLURRANAompuers

fort hTh® aﬁﬁl}utaefeedmaed@nﬂm i1 ﬂa@&df&%o&@uﬁr@m&c%ﬁp@fate from
schematl cal Ie‘;‘ shows the rel ationshi ps of the various
commuiticéap#aWséfti ti es arranged in accordance with an

| ary 2 .
UBTP, % PIRRS, B coshd &) RAEBAL Wil 02BLpk 15 ivenin
si gni Otled than dshdeseréfedraboee any rogticallogal Hlasnkttharcuits and algorithm

cormunl cation system 30,. there Access
( AGVY) 51885 APRBEL 16 QUG | W t b g@&ﬁ%@t 4gobe aflemented in

St ati pRawhRBSHwark V‘ﬁ’m%ar%r%nﬁ)’h%ﬁ%ﬁ@%r&? fRH134 ﬁﬂgrstood by
eBS 36. The eBS 34 and eBS 36 can be installed in th

same Access Network (AN) or dlfferent ANs. In this

exanple, the eBSs 34 and 36 are parts of an AN 4 1 and

AN 43, respectively. Each of the AN 4 1 and AN 43 nay

i nclude one or nore eBSs and other entities. For the

sake of clarity and conC| seness, each AN IS shovvn W|th

- o e~ 1 o~ o Y o s



[0027] There is a Session Reference Network Controller
(SRNC) 40 linked to the AGW 32. The SRNC 40 serves
w@ewsnsdsof uncti ons. For instance, the SRNC 40 peDUSIES059474
aut hentication function to an Access Term nal (AT),
such as an AT 44 shown in FIG7 3. Furthernore, the
SRNC 40 stores the communi cation session of the AT 44
for athpsaeulleBi thhatt thst thespand dthico coangesm éatreand ddtail may be
the AT 44  The SRNC 40 al sa controls the idle-state..
pagi nalaﬁ? ey pabotcpuRag Som Pgosere @Hﬁﬁl&@@ﬂh@éﬂvﬁeﬁﬂaa
i s capabl e of noving anong the various radi o networks,
including the AN 4 1 and the AN 43. For the AT 44 to
access the backbone network 38, the AT 44 needs first
to establish a Data Attachnent Point (DAP) with a
comrmuni cation entity, such as the eBS 34 or the eBS
36. In this specification and the anmended clains, the
term"data attachnent point"” is construed as a
communi cation entity that anchors data, either
directly or indirectly, to and froma network gateway.
By way of illustration, for exanple, as shown in FIG
3, if the eBS 34 is designated as the DAP, data from
t he backbone network 38, after passing through a
gateway entity, the AGW32 in this case, is anchored
by the conmunication entity serving as the DAP, the
eBS 34 in this case, before reaching other
conmuni cation entities, such as the eBS36, via the
data path 62. In this exanple, the eBS 34 anchors data
directly fromthe AGN32 via the data path 62. The
same holds true with the reverse data flow That is,
data received fromother communication entities are
anchored by the DAP before reaching the gateway
entity. [0029] In an AN-initiated DAP assi gnnent
arrangenment, each of the eBS 34 and eBS 36 proceeds
with the DAP assignnent process if certain criteria
are net. For exanple, when the eBS 34 becones the
Forwar d- Li nk Serving eBS (FLSE) for the AT 44, it nmay
start the DAP assignnment process. Thus, if the eBS 34
is the current FLSE, the eBS 34 sends a registration
request nessage to the AGW 32. Thereafter, the AGW 32
perfornms a binding update with the eBS 34 in
accordance with the procedures as set forth under the
Proxy Mobile IP (PMP) protocol published by the
I nt ernet Engi neering Task Force (I ETF). [0030] Suppose
t he conmuni cati on system 30 is a synchronous system
That is, all the comunication entities, e.g., the AGWNV
38, the eBS 34 and the eBS 36, etc., operate in
accordance with a master tine reference. The master
reference can be the d obal Positioning System (GPS)
time, for instance. In that case, a predefined DAP
regi stration protocol can be set up, such as by
allowing the first arrived request to be processed and
approved as the DAP until the next approval. However,
problenms may arise if the system 30 is an asynchronous
system Because of the |ack of a master tine
reference, erroneous DAP assignnent nmay result. [0031]
Ref erence is now directed to FIG 3 in conjunction
with FIG 4 which show the sequence of nessage fl ows
anong the different entities. Suppose the system30 is
a systemusing the AN-initiated DAP handoff schene.
Furt her suppose the AT 44 noves into the overl apping
zone 46 of the coverage areas 35 and 37 at this
juncture. The eBS 34, sensing the presence of the AT
44, sends a registration request nessage at tine t |
to the AGW 32, attenpting to register with the AGW 32
as the DAP for the AT 44 as shown by nessage flow 48
in FIG 4. Assunme there is a "first-conme first-serve”
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this case, the tine t6 is later that the tine t3. The
above scenario can occur, for exanple, in a

W@ ooesnsisent i on environment in which the eBS 36PE¢IEES2008/059474
better conmunication conditions as conpared to that of
the eBS 34. [0034] As for thel$A\GW 32, since it
recei ves the registration nessage fromthe eBS 36 at
the time t3, under the "first-come-first-serve" rule,
the AGW 32 approves of t@g ﬁﬂgest and sends a
regi strati on success nes éi the eBS 36 at a tine
t4 and reaches the eBS 36 at a tine t5. Consequently,
the eBS 36 is successfully registered as the DAP for
t he AT 44. [0035] Suppose the AGWN 32 al so receives the
Wyt stolaimied s r equest message fromthe eBS 34 at a tine
t6. The time t6 is later in time than the tine t5
which is the tine the eBS 36 successfully registers
with the AGW 32 as the DAP for the eBS 34. [0036]
Dependi ng on the registration protocol inplenented in
t he AGWA2nethbie KAGHM 3R cemayteasmalmeptiable inhe @BB8n@dication system,
wants .to take over the role as the new DAP, replacing
tHEPEY S ent DAP eBS 36. [0037] Thereafter, the AGW 32
sends a registration success reply to the eBS 34 at
time tsfaARBingeakhestat8e@Boimdvitta Arst EdBmbSicatiditer@iBS
34 then assunes the new role as the DAP. [0038] In the
above exanple, the eBS 34 is intended to be the DAP in
t he ffemsmupicaen withascqoad camprpigationen@BS 36 t aki ng
the internediate DAP role. Such a DAP assi gnnent may
creat S 0 ' tQ:
the dGeRIER FREsRAE L RACSE phcaBlfnlitd IDnfREARE id first and
seeondjcoremunaorcausies;padsi st ent and i neffi ci ent
traffic routing, and consequently unnecessarily tying

up conmuni catj o esour.ces. Any attenpt.for erfror .

" ecov BN AE 2P dp Tl SRIBs 4 PO frond ey lecopgrpppication
aftel td Qn@becoRdBdBMiuhicESod QRBPbasel ohWhikihglesshan! d be

noted that although the PMP bindi ng nessages sent by

the eBS 34 and the eBS 36 via the nessage flows 48 and

50, respectively, may have tinmestanps to prevent

out - of - order bi ndi ng updates. Neverthel ess, since the

syste 0 e =hr y ] %ﬁﬂgﬂﬁ‘ . .
be i ng']f flglgt ?l\%gl%?o%pgf¥%%?n ?@#g&f ﬁoréﬁfsélﬁés% er egggﬁwnh said
sezord cdmoiinichgorcanity aftarat prodetantindd téae psoicth imsiatitgpesadBEandoft.
34 or the eBS 36, operates on its own tine reference

i n an asynchronous system The tinestanps on the

bi ndi ng messages sent to the AGW 32 are not with

respect to a nmaster tine reference but rather the

refergnceg @bthbesi Ad¢Yintuafur@bt cémpssind RBowidEsufficient time to
references of the entities may have wi de offsets

elapigrsincs dlchlagsi adott pyasteqoiating said hendofiobl em as

nmenti oned above can still occur. [0040] FIG 5 is a

message flow diagramwhich illustrates an AT-assi sted

or AT-initiated DAP handoff schene in accordance an

exenpl ary enbodi nent of the invention. Hereinbel ow,

t he t ér iEhe"Adthad 86 st eldim dnfihrth&Teamprisiag pebVidame a ysteaf criteria for

s RGP UL HODCPRITEPES: 45 TSGae, HOR ut seiing said s
bfédib@d |y in communication with the eBS 34 which is
the last entity that performed the PMP binding with
the AGW 40. As such, the eBS 34 is the current DAP for
the AT 44. [0042] The AN 44 has a Route Set (RS) in
its menory. The RS includes a set of communication
entities, such as the eBS 34 and the eBS 36, that have
airinterface routes with the AT 44, whereby each
entity in the RS may tunnel both the |ink-Iayer
packets and the | P packets with the AT 44, and vice
versa. In an AT-assisted or AT-initiated DAP handof f,
the AT 44 assists the communication entities in the RS

N | T I L - - M L e -y ~~



handoff is nore capable of avoiding such a problem

For instance, the AT need not initiate another DAP
worewe/156893 | t he response fromthe earlier DAP POW/ES1088/059474

received and finalized. [0045] Second, the DAP is the

data anchor for the AT fromt AGVin a RAN. It is

preferable to have the DAP in the AT's RS. As a

consefuélteancthbed s I Elatry dnfiirthers toroppukan g sendirena ne@dednessage to

can be nade possj.bl e.. For. instance, S ose the AGW
HLHROOPE COBBRR R AUORBI L P AR S PRI t he change i s

requi red during the AT' s current conmunicati on

session. The change can be transmtted fromthe AGNto

the DAP which in turn relays the change to the AT for
update swftly. On the other hand, if the DAP is not

in the Ahesmpigod tagdn qhgifgé fagheioronyysiigropeiyimeup dandaff request

i I.t].0 - - , the
BmRaR oo R AR Yorigr 0 ilhp SRR,
with the various eBSs in the RS. Accordingly, the AT
isin a better position to determ ne whether the
currently communicating eBS, i.e., the FLSE, is stable
enough tQ act .as a DAR..[Q047], In addition, .the . .
AT- as§i Q?@dmﬁt,&ﬂarﬁﬁn]&o?lﬁmi[lg ﬁ“r’h“ﬁf EPMPHEREREeIVIng a notification of
aNighhich8be datARabaaeaf fointb@éh dali §RendesR@tun®fation entity prior to
nmessages exchanged and in inplenentation. [0048]
Rad barslogfe i s now returned to FIGs. 3 and 5. Suppose
the AT 44 noves to the coverage area 37 of the eBS 36.
The AT 44 then communi cates with the eBS 36.
Consequently, the eBS 36 acts as the FLSE for the AT
44. [0049] In an AT-assisted handoff as described in
t hi s &niidai methdd at reclaim Mefyrtivei igbludmg sasimessmp én s&d motification
C{iteria orAéonditions prior to decide whether to
g appigngat PABtaAiRaPEtPoltess. Anong ot her things, the
AT may consider whether the tinme duration
communi cating with the current FLSE has reached a
predeterm ned length. This is to avoid designating the
FLSE as the DAP if comrunications with the FLSE are '
only Penponeihgd by compmppication gatitXTinngrodwryndentian etypem which

a predet. ] [ . S I nce IS
nandof 1 o P oMbt BortA &y RS AR LREE b R cproprising:
process. The reason is it is undesirable for the AT to
handofdcciDiigsa ramestrracpsege frym daat actses fermaiab fidr ahahdoff of a data
unngcessagﬁjhandoffswgan result in inefficient

EHSTRPLRBH (M SYARDADELATRUHEL NN QEY: Equal |y as

i nportant, the AT nmay assess the communi cation |ink

condi bW ldhinbRr VHhmAHR a8BStIPoAshid RardBer SR

whet her a BAP handoff is justifiable. It certainly

woul d not a good nove for the AT to handoff the DAP to

t he FIepRcingapid aethsTcommpyaicatien eniftasbsaadilea attachment point.
conmuni cati on conditions communicating with the FLSE

[ 0050] Suppose in this exanple, after determ ning that

a certain anount of tine has el apsed and the radio

link conditions are favorable with the eBS 36, the

AT44 t@cdidascthad hamdddiin 9 hethoAPorhposmg bemmBSic3dng with hezateway
eBS 36. .In the foLIomﬁg%Bgescrigtion, thﬁ eBS 34 .is. :
Ity dysait SoRBYP IRt Py S TOT TRl s sald apathergomupuigation entity as
a4 88h ofRnBBpoilhe handoff process starts with the AT

44 sendi ng a request nessage, here called the
DAPMoveRequest nessage to the target DAP eBS 36. The

flow path of the request nessage is signified by the
reference nuneral 52 as shown in FIG 5. The target

DAP eBS 36 may accept or deny the request, for

exanpl e, dependi ng on the congestion |level of the

on-going calls passing through the eBS 36. [0051] If

the target DAP eBS 36 accepts the request, the target

DAP eBS 36 updates the data attachnment binding with

the AGWN 32 by sending a PM PRegi stration Request

T e T rYwa T YR YS I T ™R A PN A



paranmeter is to prevent the scenario that when the AT
44 goes dormant, the tunnel is still maintained

WO e®alisdsny i n unproductive utilization of comMmeei/Us1008059474

resources. |If the AT 44 needs to maintain active

communi cations after the lifedd ne is reached, the AT

44 has to send anot her DAPMbveRequest nessage to the

eBS 36! .bBdfeanghed pi matlaion9 dirthicn @omipfisihg sendif® 0 Bdlifidftioemessage

e conpl etion of the bj dat e process, t he
bl ThispeuBd Seon BpBl e et RO RO e, o
DAPAssi gnnent nessage, as shown in the nessage fl ow
path 58 shown in FIG 5. The DAPAssi gnnent nessage
inforns the AT 44 whether the DAP handoff is
successful . Moreover, the DAPAssi gnment nessage can
i ncl udie, raaﬁmga%wi@rahlm@g%omraumpmsaﬁtﬁm SUNRIEPING t he
AGW 32 for the successful PMP registration with the
targe I Nj ' i T
of ¢ B gl e AR B e ot TR L ARSccrbh o iy
DAPAssi gnnent nessage is set to a value |ower than the
cor r espandongorminuesttanpwsh atsb@ndceminouscabDAPAsstygnnent
nmessage processed by the AT 44, the AT 44 nmay

di sregard the D e

Sent HRU hESrPRIE R ENEN of %eip?ﬂrgd?tﬁﬂ?lﬁf‘@ CORGRIIR of said first
biltEsccaiEcdmandhitatn @sitidgsadi bed in FIG 4 can be

avoi ded. [0054] On the other hand, if the ti mestanp in

t he DAPAssi gnnent. nessage via the flow path 58 has th
| at esteys fm injtiaging & hyngofie ohisgidedaty HAACHIAGNt gTointhom said. first

FOBABERSN 00 LTSH A0 DR GR YA SR e

mark the data path route to the target eBS 36 as the

DAP route. In addition, the AT 44 can mark the other

data path routes to the other eBS as not the DAP

route t he sane t.i .t AT 44 may .initiate its .
oo ¢ F e SuiRsdh i [hamhes ShipHbe iebfpies' (dpupicatng
{vithlsgidb@snd dohemidi&flies RENtyQfftcPAPrdIaReAints tinSprior to initiating said
nmentioned earlier, it is preferable not to perform DAP
hend@Bt fs too often, e.g., at the slight change of Iink

condi tions. Frequent and unnecessary DAP handoffs may
affect the loading at the AGWN 32, for exanple. [0055]
Thereafter, the target DAP eBS 36 notifies all the

eBSs in the RS of the AT 44 as taking over the role as

t he DMP Ther apeeatdT a§4in Themnd? i furtbet icomprisingnmeles ffor milowing

of .an Internet Proto nn I.PT ti.fica

SHEE RS s a8l B fgRelr biwab i ine S HORRE: s

of the AT 44. One of which is shown in the nessage

path 60 sent by the target eBS 36 to the Session

Ref erence Network Controller (SRNC) 40. The

| PT-Noti fication nessage as sent via the path 60

ser vedd-sapanrapg ap dselaim 2 fugther coaprisipg éteamfor epgidag a set of
&Htfvevﬁ%l @r nglr%r ge&]{hq{ ccﬁﬁ}éltrc%ﬁne?&ﬁh iGHsY %Eﬁ{k) slggnhachdoff after
mestsggeidiy ofitistoria.ncl ude t he nessage sequence nunber

and the tinmestanp that the target DAP eBS 36 used in
updating the data attachment binding with the AGVN 32
previously. [0056] For the SRNC 40 to acknow edge t hat

the eBS 36 is the current DAP, the SRNC 40 sends an

| PT- Npg. "Iﬁie‘h%f;ht@fhs%@ kn clafin 3D Q¥R Yofb8si %&@ﬁ@f&r's@ﬂﬁmg a request
path 62 in 0057] O her than no Xabgﬁ ot her
BRSELAY @y%wmpbcqm@u@wlmn@tsam ippigting Sﬂé@i e, in
particular, the target eBS 36 inforns the source DAP

34 of taking over the role as the current DAP by

sending an | PT-Notification nessage to the source DAP

eBS 34 as shown by the nessage flow path 66 in FIG 5.

The | PTNotification message infornms the source DAP eBS

34 that the target eBS 36 is the current DAP eBS.

Agaln t he IPT hbtlflcatlon message can i ncl ude

T o o Y T T T T T "




| P packet flow, instead of neandering through the eBS
34 via the data packet flow path 62, as shown in FIG

w@2o00ditsases |y fl ows through the eBS 36 via the PEI/EHS2008/059474

packet flow path 64. [0059] FIG 6 shows a flow

di agram whi ch summari zes the Procedures that the AT 44

takes in determ ning a AT-assisted DAP handoff. [0060]

FI G Y/.iBheaappesgages fih cbaich 43 rfarthevhcahpsdioysnanstthereceiving a
nbodi nent ich illustrates .another. AT-assisted DAP

RAaBH P G E O FOR i BB A R IO! fp BTl i handofr
is initiated by the AT but at the request of an
infrastructure entity. [0061] Reference is now made to

FIG 7 in conjunction with FIG 3. Suppose the the eBS

34 is the last entity that performed the PMP binding . .

wi th {helhaawnemteoes tiheclam A2 fuphers cRMprivitge neqags 4ar jreceiving a

g&?ﬁc%ﬂéﬁ g)?tas rnénq loft (Dl_‘tea ét-{acﬂﬂtfm{ g&gg %‘roﬁ'? saldl r&(l:o%rdl dommunication
escribed previously, 1n an -assi sted or

&fiity privt @tseid HARofiandof f, the AT 44 assists the eBSs

in the RS in making the decision as to which eBS in

the RS should be the DAP. [0063] There can be a nunber

of occasions that the comuni cation or infrastructure

entities request the AN 44 to initiate a DAP handoff.

For | netaRGpatiif a6 i ERRh 1RAherdiNGaigBotiBdation dffkSignment of data

case, may be overloaded with calls. To alleviate %he

eitnshmsnt pont farberanclpdiag pipestnuct ure entities, such

as the eBS 34 or the eBS 36 may nmake a request to the

AT 44 to initiate the handoff process. [0064] As

anot her exanpl e, suppose the AT roans into a coverage

area communicating wwth a new eBS which is associ at ed

wi t h 20.revorA@dhichtien oreity eBSablayn aeedntunicesdablstesiwhich includes
PM P connection via an AGWN handoff, irrespective of

whet her PABCHERMERY RO HEDHISE 135F (REANFOMPHYEE: syuch

a scenario, any ofthe aforenentioned infrastructure or

net Wopea Yol Fdc8% il redh &P nic8ALE Flont & AbeddetnPinal for a handoff of
initiate the DAP handoff process. [0065] Suppose in

t Hirts afaghenent heint fipgeridpaPtheBSIBBIUNKRESN SUEYT a request

to the AT 44 to handoff the DAP fromthe eBS 34 to the

eBS 36. i S: - - - .

DAP e%gaggffog {éﬁtﬂﬁﬁﬁ% esﬁ%dﬂagl\g‘gﬂegggcgnslﬁﬂeﬁgt%an gﬁtlt}T QF sa‘ic?ﬁegl%'bff, and
DAPMoveRequest Request nessage sent to the AT 44, as

shownmicanst foe repdssag said laovthpatdmmOnicatidnl &tity as kaid |dathedttachment
i n the DAPMoveRequest Request nessage can be LinklD

BY8bciated with I P packet data route associated with

the eBS 36, for exanple. [0066] The AT 44 may accept

or deny such a request. If the AT 44 denies the

request, the AT 44 sends a denial nessage to the eBS

36. Alternatively, the AT 44 may deny the request by

al | onvthd'he garemyeicatiqmentity caseipiclaemyi@ mther regpvisdigngicans for

o the [ 0067 n.determ.nin r.t C . .
Bl ER P g RER Sy L SRR Bl e ERLing s
motherconimindeition sntitas b&id densitdeiresht pSppose t he eBS
36 is currently the FLSE but not the DAP for the AT
44. 1f a set of predeterm ned conditions as descri bed
above is net, the AT may accept the DAP handof f
request fromthe eBS 34 to the eBS 36. On the other
hand, 73 utROSGENInfinkMor M nthy A08S cRGh 2 Nr&Rd:t @riERidNRcans for
eBS 36 as the FLSE for |ohg, or the conmunication
godiigt i 2o nwtificetionot mésaggsr disivelg faortimhensaramcthereohe tATsaid another
Wﬁﬁ denX.the request. [0068] If the request is denied,
CHRMHAS LS process ends with no change of DAP
That is, the AT 44 continues to use the eBS 34 as the
current DAP via the IP flow data path 62 (FIG 3).

[ 0069] Suppose the AT 44 accepts the request. The

acceptance is conveyed to the target eBS 36 by sending
a DAPMbveRequest nessage via the nessage flow path 72
to the EBS 36 in this enbodi nent. [0070] It should be
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nmessage, such as the nessage sent via the nessage flow
path 70, is received by the eBS 36.[0071] FIG 8 shows

w@2G0B09esel agr am whi ch sunmmari zes t he procedur eBCT/081008/059474

the AT 44 takes in determ ning an AT-assi sted DAP
handoff at the request of a hgﬁmnrk entity. [0072]
Thereafter, the DAP handoff process is substantially
simlar to the handoff process as described in the
previ ous enbodi ment. For the sake of clarity and

Conoe) OB ST R SR Do, S

of hardware inplenmentation of an apparatus for

execul bi@eisbe anandof f processes as descri bed above.

The circuit apparatus is signified by the reference

nunmeral 90 and can be inplenented.in an AT or_ any

commuAIFCATY GRURIRT it9 isakl Pogeyornsonfieustsia Fstahfishandata attachment
T ri -na . .

B N e IRn R HE B (FALP Ry B RE R PTHS, Difmunicaton

emtay udevide @Rdssn@mn bf alsetRrfquedsd¢rngnddnédnyitmins af said first and second

controller 94, a receive circui 6,. transm t . .

EQTPRPICatR CiigS A eiREIAR G hicorber Siigh o] Mg g point from said

ARPAERAMENiOMidnS cRAT tOFsafl WebdldeEmARMIGRon t8RitY S68EY ©n said

and transmt circuits 96 and 98 can be connected to a

gpesRadi.-o Frequency) circuit but is not shown in the

drawi ng. The receive circuit 96 processes and buffers

recei ved signals before sending out to the data bus

92. On the other hand, the transmt circuit 98

processes and buffers the data fromthe data bus 92

bef or 24 SErdicogss derinindl ab e cldaw 28 evidein $hid circuitry and said processor

CP#écgntroller 94 perforns th%>fu ction of data,. i

s Beresanfigiredrie cemmaumicaée gathaysef sesPRthePMPHBIGatipR eniity after a
2 : : | i i ng executing the

P o R D IRl D0t 100, °[ 0076)

Instead of separately disposed as shown in FIG 9, as

an alternative, the transmt circuit 98 and the

receive circuit 96 can be parts of the CPU controller

94. [0QQ7 The nenory unit, 10Q,i ncl udes. .a.set of .

modul 2@ @ﬁ&f%erss b ety REIT 2% iy T S%Hdgchﬁ%lﬁ“é’aan&\/sa{dt%oc“sor

aeffaftRfic@niigiRdad allow. suFficiédi tin€ rheldpstiitice thB&ast handoff prior to

nmodul es/ i nstructions include, anong other things, a

matrdosdd hipdtoff on 108. The handoff function 108

i ncl udes conputer instructions or code for executing

the process steps as shown and described in FIGs. 5-8.

Specific instructions particular to an entity can be

selectively inplenented in the handoff function 108.

For i BetThececess fiertrivenl ap paclatrug3 athergn padtcinofiityrandBaid processor

instryctions for carryingout the process ste S .
SR olitHGh FORERUFY BEPPTIEPREt BT SHEFTG. STioMyC Wl 1 gganmunication
B RIPRIR] Ao aM1Hlate s9id 29 HHITY a BEr rhO@InBBSFIBES cki@drRvant to

the AT as shown and described in FIGs. 5 and 7, can be
coded in the handoff function 108. Simlarly, if the
apparatus 40 is part of a comunication entity, for

exanpl e an eBS, process steps particular to that

CONMURY Gl e 3 . ' 3 f :

Funot T br EgRref Qb iR i 33 okl ki REERR shd syid processor
aeifurti@ConBgacRAMchRandqrestincesge tobsanl seromei conuntnicafloa entity in
exenggar. fun%%ions, such as the handoff function 108,

Watog spiddiBdotEut i nes, nodul es and/or data sets. The

menory unit 100 can be tied to another nenory circuit

(not shown) which can either be of the volatile or

nonvol atile type. As an alternative, the nmenory unit

100 can be nade of other circuit types, such as an

EEPROM (El ectrically Erasabl e Progranmabl e Read Only
Menory), an EPROM (El ectrical Programmable Read Only
Menory), a ROM (Read Only Menory), an ASIC

(Application Specific Integrated Circuit), a magnetic
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execution. Such a nedium can be of the storage type
and may take the formof a volatile or non-volatile

war@sagsIsedi um as al so descri bed previously, POF/US2008/059474

exanple, in the description of the nmenory unit 100 in

FIG 9. Such a nediumcan al s& be of the transnission

type and may include a coaxial cable, a copper wre,

an op?8.cille acedyk egrmama at freclaim 28 mlerdimcadcancnyryregd said processor

acousti c, ectronmagneti c_or, gpti cal .waves, capahle of . .

@Sr@%‘ﬁgcﬁ?‘@ﬁ’éﬂ%mr@gﬂ% PO HdER T EOBY SES ﬁﬁfﬂl@r%ﬂmmumcatwn

dhRy pABPWLiRTfeatAngoffedi um can be part of a conputer

product separate fromthe apparatus 90. [0080]

Finally, other changes are possible within the scope

of the invention. O her than as descri bed above, any

ot her logical blocks, circuits, and al gorithm steps

descri [ 1 1190 : W | -Ter -

ool cogmRo RS RARAL 88 it ialn o SRR ST e 3 i processor

senfoithat doafiguichiao eedeivel 4 nwtifidatibe ofindégimhandf kigtanamehment point
killed in the art that theses and other changes in

RoPT oo MMHRIGAtD SHEHEPTN P &R Rgpdafbut do parting

fromthe scope and spirit of the invention.CLAl M5 Wat

is clained is: 1. A nethod by an access term na

operable in a conmuni cati on system conpri sing:

establishing a data attachnment point with a first '

commudl-cldrciagecse tariningl ag ongteint 2awherginsatchnefifsegemnef assignment of

SATTHRLERL] Bn AL Yine RISV fhRg,Assessment of a set of
predeterm n condi'tions of sai irst and second
communi cation entities; and initiating a handoff of
said data attachment point fromsaid first

comuni cation entity to said second conmuni cati on

entity. based on. said assessnent. 2. The.nethod as in, .
ol ai m b A GOTRBRICEBMbFIEY ARETER iR PRATTIS PR RS yhich includes

second GARTUPESGRNhLARaEIH dnki¥y ald LhscRtPhBAEIS iQﬁgz time
prior to initirating said handoff. 3. The nethod as in
claim1 further conprising allowing sufficient tine to

el apsepmicasser;tahé | ast handoff prior to initiating said
handoff. 4. The nethod as in claim1 further

conpri.si [ L g ng: f ' La o ' e

comui iy Bl e pofif iRl il T flsshe fhee from
afidl edccems efcirmigal @rd aSkeindoff 6f iat é4th aatfachribie pEhhddn@Saidnanother
claiml1 further conprisjing sending a request ssage
EPNBFIGatE %&yacw#&p ratiodher eqmnaynigation rﬁnleYa{)? prgd %an@pff; and
Pandetlia afothd@nRbNedicA%nliR &1s3data SHERREK: poin;.

conprising receliving a handoft request from sa

second communi cation entity prior to initiating said
handoff. 7. The nethod as in claim1 further

conprising receiving a notification of assignnent of

dat a Lﬁghnent &ount fr n1saidlseﬁﬂnd conmuni cat i on d said
ent i t v pricor T BUUSTI HAIEL AT M glat il WRYTRU UG Prgpessor and sai
eir@iity 7 fifrthct hesnfigheddu bon@omnhiinidxsd awlhi @ SAtevay entity in said
notification of assignnent of data attachnment point. )
OMIRUASIFRIY SYHCTR folo Faplasinga 5316 rrnathes ggmpyynigation entity as said data
SOLRLCaLion system whi ch includes anot her

conmuni cati1on entity and a user termnal, conprising:

recei ving a request nessage fromsaid access term na

for a handoff of a data attachnent point from said

anot her communi cation entity; notifying said another

Sor S huBRiAeenh s it SR o PGSR Procthor and said
gitduae) fRter ROAMured & schi® fBrirkadofebAgs 'h@d}i_[{% 9 tiHEst Y thereon
|

conprising comuni cating wwth a gateway entify in said
jother commeispEon Wity r epl aci ng sai d anot her

communi cation entity as said data attachnent point. 11.

The nmethod as in claim9 further conprising sending a

notification nmessage having a tinmestanp thereon to

sai d anot her comruni cation entity. 12. An apparatus

o - . e S o s




13. The apparatus as in claim112 further conprising
means for communicating with said second conmruni cati on
wepiostiyesed t er a predetermned tinme prior to i NPCT/HS1008/059474

said handoff. 14. The apparatus as in claim12 further
conprising means for allowi ngsufficient time to

el apse since the |ast handoff prior to initiating said
handof f. 15. The apparatus as in claim 12 further
conprising nmeans for providing a set of criteria for

sai d t, of comrunicatjon conditions d injtiatj.n :
sai d REAbSPPPURT BrodiEkbng & 2oyl Tenddtlimedlipm Waigh comprises
IQepaePREAUISIngSudtidng kit m 12 further conprising means

for sending a request nessage to said second

communi cation entity in initiating_said handoff.17.

The apysdinishing agaty ataghmpnhppmt fith st ety dbisHs

for receiving a handoff request from said second
comUBAALh AR ¥ sRloh@lcofthunlalibAbhAY; Sai d handoff.

18. The apparatus as in claiml urther conpri sing

nmeans for receiving a notification of assignnment of

dat a piovaltigressesypoinhtoff # oeh shipttdsecomed coomrhmions aff i sard first and
entii¥ rior }o ) jd,haadoff. 19. The apparatus as in

gt %gnWﬂ@?éphe WCH W6t ification of assignment of

data attachnent point further including a tinestanp.

20.  Airtmmdni gadoaroremidi daya aRehabhieyoif fork QML C@mMhication
system whi ch i ncludes anot her conmuni cation entity and
entify & said pasP AR POMBYRSAIIY] eIty hesar onpaid apsssneitng a

request nessage fromsaid access termnal for a

handof f of a data attachnent point from said anot her

conmuni cation entity; means for notifying said another
communi cation entity of said handoff; and neans for

r epl agb.nhes edrdp@notphatuct gsmuncleani &h vemréinysaad @aipiter-readable

data attachnment.point. 21. The, communi cation entity as. .

B E RSO F i st L o Shmmisattp g ith said

YdcbRd @Q@ﬁﬁhﬁfﬁ@ﬂoﬁaﬁit% Yftdrh (F8dHorRATILYHE BEibOD i8iati SRl ®@handoft,
repl aci ng said anot’her comuni cation entity as said

data attachnment point. 22. The communication entity as
inclaim2 1 further conprising nmeans for sending a
notification nmessage having a tinmestanp thereon to

sai d gAokfery G %'r&cﬁltc{ QR BNElab: 28 wHeiACEES Somputer-readable

term nal operable i'n a comuni cation sys?em

medipni firthgr canprigce ssapyteareddadile mstriictyons dophleving ssflicebnt time
rqcessor confiqur to estahlish a data_attachnment

f?ofﬁ%ﬁsemn@ﬁ %qﬁfrt%@e(?ogﬁmmp ity et hangottc o pmuni cat e

with a second communi cation entity, provide assessnent

of a set of predeterm ned conditions of said first and

second communi cation entities; and initiate a handoff

of said data attachnment point fromsaid first

conmudi-cdrei eempwer dyodust $ai @ skeavndtt comieini saad i eomputer-readable

. | S L. Ly . .

FRU Y P ASECRE SoBARGRETERl o BT PR g g sotof crtera

fori sdi dpge D 6 R S&EMIu R £ dnuddnld Rfons,canidi igitiagaly bad dandufhafatBeeting said

with said second conmuni cation entity after a

Pt OHEHSFA ned tine prior to initiating said handoff.

25. The access termnal as in claim23 wherein said

circuitry and said processor are further configured to

allow sufficient tinme to el apse since the | ast handoff

prior to initiate said handoff. 26. The access

t er i %I Thes compwbmipmed2Bt whemechinaddl wlhareni said camputer-readable

sai,d_pr ssor_are further configured to provide set

SR P BRSSPl Blising “Shitther SRl R BBl I E & request
BRgbalOtd Aid RbR ethuMandai dntief ihahitABEE kA heriodf. set  of
criteria. 27. The access termnal as in claim?23

wherein said circuitry and said processor are further
configured to send a request nessage to said second

conmuni cation entity in initiating said handoff. 28.

The access terminal as in claim23 wherein said

N | . o o Y T Y I



data attachnent point further includes a tinestanp.
31. A communi cation entity operable in a comuni cation

w@y®Baessehi ch i ncl udes anot her conmuni cati on ePECT/U§20881059474

a user termnal, conprising: a processor; and
circuitry coupled to said protessor configured to
recei ve a request nessage from said access term na
for a handoff of a data attachnent point from said
anot her communi cation entity, notify said another

conmupi cation entit f said handoff; .and replace said

ot hat Rt Pshor: P ABTE ot WAPHD AV AR readable
pRiAin fPher TRENHRAMERb SRR agiBIE tiMstAftibs EbakdPeing a handoff
wherei n said processor and said circuitry further

tednest digmesnid gecepdrRmingaication ¢riitapger tewaifiaténg said/hangoff.

sai d comuni cati on system for replacing said anot her

communi cation entity as said data attachnment point.

33. The communication entity as in claim3 1 wherein

said processor and said circuitry further configured

to sed@ Thenotmputcatpraductres sagelahavisgyleertinmesd awmputer-readable

t hereo 0 sai d.anot her co ication.entity.34. A . .
BSHISE BirSF SAURT NG SPHEY S EOHAUE s EUREIoG FiRetHi i notification
YhALRNERAPS T $£5 atRNRIShEPoihCRGRARLR JeBStd dhmBMigatdd éntity prior to
establishing a data attachnent point with a first

sodrhandioffat i on entity; communicating with a second
communi cation entity; providing assessnent of a set of
predeterm ned conditions of said first and second
comrmuni cation entities; and initiating a handoff of
said data attachnment point fromsaid first

conmu#i .Cltiei compaidr ipkyduicoas i daigedd gald aotifitatioaaifiasdignment of data
entity based on said assessnent. 35. The conputer
plEasaient paant; fﬁﬁg?rdpﬁ}l@&g #ESia s ai d conput er - r eadabl e
medi um further conprising conputer-readabl e

i nstructions for communicating with said second
communi cation entity after a predetermned tinme prior
to initiating said handoff. 36. The conputer product
as in claim 34 wherein said conputer-readabl e nmedi um
further conprising conputer-readable instructions for
allowing sufficient tinme to el apse since the | ast
handoff prior to initiating said handoff. 37. The
conmput er product as in claim34 wherein said
conput er -readabl e nedi um further conprising

conput er-readabl e instructions for providing a set of
criteria for said set of conmunication conditions, and
initiating said handoff after neeting said set of
criteria. 38. The conputer product as in claim 34
wherei n said conputer-readabl e nedi um further
conprising conputer-readable instructions for sending
a request nessage to said second comunication entity
ininitiating said handoff.39. The conputer product as
in claim34 wherein said conputer-readabl e nmedi um
further conprising conputer-readable instructions for
recei ving a handoff request from said second

comuni cation entity prior to initiating said handoff.
40. The conputer product as in claim 34 wherein said
conput er -readabl e nmedi um further conprising
conmput er -readabl e instructions for receiving a
notification of assignnent of data attachnment point
fromsaid second conmuni cation entity prior to said
handoff. 41. The conputer product as in claim 34 said
notification of assignnent of data attachment point
further including a tinestanp.



