BLENDED FLUOROPOLYMER COWVPOSI TI ONS Cross reference to
rel ated applications [0001] This application clains
wob@dbesses it under Title 35, U S . C 119(e) of RLBUS2009/045526
Provi si onal Patent Application Serial No. 61/057,597,
entitled BLENDED FLUOROPCLYMER COMPCSI TIONS, filed on
YRy TEMS A003 METHODS F'OR DA'EA PRAIE CORTROK 3N OWIRELESS
Serial No. 617100, 3T I, entitled BLENDED FLUOROPOLYMER
COVMPOSI TIONS, filed on SNEIMNORKOG 2008; U. S.
Provi sional Patent Application Serial No. 61/145, 433,
entitled BLENDED FL NeAMRES!I TIONS, filed on
January 16, 2009; ah§§§§¥#XgE§Vr§rﬁﬁa Pat ent
Application Serial No. 61/145,875, entitled BLENDED
[00% | UOROPGILI¥VERIGRNROBIUTY @Bis ﬂatdnedocmlmqmacmaaiys 2eteriaDdaY is subject

t he, di scl asur of e are expressly incorpor.ated b .
to copyBfebf R ORtr PP ERLP PR PROR e Et R TRRGR Fyfduction by
anyond fENT p4ebht[dd00@Entlor i Sitéht @f scId@ﬁre' Vi Bppeart. in [RORR¢nt hhe
present invention relates to fluoropolyners and, in
Tradepeark Qflirapatentdilaperscords dius asavise (rseedal aesryri ight rights whatsoever.
conposi tions having inproved, synergistic properties.
[0004] 2. Description gfs&Re ted Art. [0005]
Fl uor opol yners are Iongrégarﬁgggﬁyners conpri sing
mai nly ethylenic linear repeating units in which sone

1. Fiebd ofathke Iofentibbe hydr ogen atons are replaced with
quorine Exanples i ncl ude pol ytetrafl uoroet hyl ene

[()Oé hyI er pr go%trh b)sVi n%l?lilf {?hcfara éa['YE'g‘g)(r;l}r({IL s particularly, the
inven@ioh Yél§BS & @%fehfs' an@ ﬁﬁtﬁlﬁd&&@ﬂﬁa}a PatH cpkol (i b Miteldsy ﬂéﬂvﬁﬂ)
[ 0006] Fl uoropol ynmers are anongst the nost chemically

inert of all polymers and are characterized by an
2~D6§HU§@aFff@§ﬁ%f%ﬁce to acids, bases and sol vents. They
have unusual |y |OMIfrICtI0na| perti es and have .t he
[003h; | i WyMep (Wiot Hwiderlateaonerabihisy @apaYaferess) is a wireless
[
broadiGEPLEh 0N, wEL gﬁiﬁﬁﬁaﬁ*ﬁ@ AR BB Birclessaccess.
WiMaX Mrip based tupon therlEEESKAr1Y. sta@darmmblarpg)ﬂhe daliveonef wireless
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THE I NVENTION [ O The present invention provid

subsdpibensaibrf andd:rae@sihmrewﬁh oy cell tadgus of threeito tembddmr@rﬁt ,
aliquid dispersion of a first fluoropolyner IS

d .
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ecul ar wei ght PTFE (LPTFE) that has been
systepslcgmbe eynsatedite deliver spraesy shupio €hiibes per channel. This is enough
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band&&%iél%{{g)egx ﬁér&%ﬂsl? sglgp%ﬁh &%Sw?hged:?f%?%y\%g{ea F’lasg)@%d coﬁglectmty and
thoushIFJIE ragigenioes with DB, :fpaeatrc@’fneammaq LﬂéﬁthMAé@Edsmnmxpects mobile
havi ng a nean particle siz | ess than 0 n1cr? S,.
netwndeploymentsip 8ray tﬁa}é.mgpsaoffqapgqltym m@éﬂ%e}l &k paglius of up to
three @H?n]eeis 3\%&?@&,&&? dRBdP ﬁss%é fﬁd&@g&@@h RS BBRK Bfhputers
a processi oropo yner , such
and Piekd touletivertigly $peed myobile fiteme( W&A;ces f I uor i nat ed
et hyl ene propyl ene (FEP), or perfluoropropylvinvyl

1008 & pe ihe adiGniBST TN ARSI B R PR SR ERRRR Preauency-

Divisidieufkiplexin £(CGHITIM) BL & TligdgGPR St SeH1SlP & ReHSliv@R figher bandwidth
facilitates |nteract|on of the LPTFE and MPF on a

submicron level to facilitate intimte bl ending such
that, when the bl ended fl uoropol yner conposition is
dried, a crystal structure representing a true alloy
of the fluoropolynmers is formed, having nelt
characteristics that differ fromthose of the
|nd|V|duaI fluoropolyners. The bIended fluoropolyner
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|l ess, 0.4 mcrons (mm or less, 0.3 mcrons (nmm or
less, or 0.2 mcrons (nmm or less, and a first nelt
W@ 20pee@siire (Tm) of 330 C or |ess, 329 C or |RCGHUSBBB045526
Cor less, 327 Cor less, 326 Cor less, and 325 C or
| ess. [0010] In one enbodi ment, the

efficiedyy bid, tiadrbfoed, Gethly 2 enrGitHph), vﬂttﬁﬁexre&h@hoﬂeﬂvtepé @v@tkeam and
via emul si on poI yneri zation and without being

higheg defadates dAdepthgghestitationiabie, inerRaserrtink a?ékgbéwgfqr@ﬁmer-class operation

and tg{l ﬁ{g@;ﬁgﬁ% Q%bé) glge %kgg)\%é}altl 3t ‘ML%P détagcé[\'&xté@d full capacity over

longgoalisydrets. af | uor oet hyl ene ( PTFE) di spersion. [0011] In a
further enbodi ment, the nelt processible quoroponner

F) . l. kK th ted
! QEEM PG ani dimetiin Frtuoey, eyt thed
succe@éfull?ﬂﬁ@vu& lﬁle%&e@rhﬁbhchg&ﬂszlucw&@ DiBitdl SE)EQE%tSLMe ?DSL) modems
f | uor opol ynmer ( MPF) perfl uor ogr opyl vi nvyl et her

and caple gyodearschs avedlras | K- Bmdpetfnftqnbﬁé &' opurPREnthgh e@mpanies often
use ng)l\:?}?bagd %/isg6 d%%te\%sﬁce)/ t@grtgo@ E%cht ﬁg ?)ﬁnc())r&llté%ot‘wslgh? (tl\ﬁdoS)

propdgaion. CORBM extaenas digh dataesard dffislexlftx’wgf wiFAukph @J&lappmg
of 37 wt.%to 65 wm.%and a PTFE content of 35 w

% to
carrigg sigelsggstepdof dusi one-had lluisg teshnaleiesdfor f*ﬁéwtihceaa%upon OFDM
tecthF,%X Furt her exenpl ary conpositions have a PFA content
3 w.%to 63 w.%and a PTFE content of 37 wt.%to
57 wt.% based on the total solids of the PTFE and
[007FA. Cuthagosal l“eﬁethnbaDjrvisionM@tipleMetsa(w DMBFis eaxbammdtOFDM
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65 W .% based on the total solids of the PTFE and
MFA. Ot her exenplary conpositions have a MFA cont ent
of 45 wt.%to 76 m.% and a PTFE content of 24 w.%to
65 wt.% based on the total solids of the PTFE and
MFA. Further exenplary conpositions have a MFA content
of 56 wt.%to 76 w.% and a PTFE content of 24 w.%to
44 wt.% based on the total solids of the PTFE and
MFA. Still further exenplary conpositions have a MFA
content of 63 wt.%to 70 w.% and a PTFE content of 30
w.%to 37 wt.% based on the total solids of the PTFE
and MFA. A further exenplary conposition includes 67
wt. % MFA and 33 w. % LPTFE. [0014] The nelt
processi bl e fluoropol yner (MPF) may be fl uori nated
et hyl ene propyl ene (FEP), and exenpl ary conpositions
have a FEP content of 25 w.%to 90 w.% and a PTFE
content of 10 wt.%to 75 wt.% based on the total
solids of the PTFE and FEP. O her exenplary
conmpositions have a FEP content of 35 wt.%to 90 wt. %
and a PTFE content of 10 wt.%to 65 wt.% based on the
total solids of the PTFE and FEP. Further exenplary
conpositions have a FEP content of 35 wt.%to 55 w. %
and a PTFE content of 45 wt.%to 65 w.% or a FEP
content of 60 w.%to 90 wt.% and a PTFE content of 10
w.%to 40 wt.% based on the total solids ofthe PTFE
and FEP. Still further exenplary conpositions have a
FEP content of 40 wt.%to 50 wt.% and a PTFE cont ent
of 50 wt.%to 60 wt.% or a FEP content of 75 wt.%to
85 wt.% and a PTFE content of 15 wt.%to 25 wt. %
based on the total solids of sthe PTFE and FEP. Further
exenpl ary conpositions include either 50 wt. % FEP and
50 wt. % LPTFE, or 75 wt.% FEP and 25 wt. % LPTFE.
[0015] The present |nvent| on aI SO prow des a nmet hod of
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[0017] The nethod may include the additional step of
dryi ng the bl ended fl uoropol yner conposition to forma
wWpowdas63dhd, in particular, freeze drying the PCEOS®A 045526
fl uor opol yner conposition. The nethod may al so incl ude
the additional steps of applying the bl ended
fl uoropol ymer conpositiogunevespsybstrate; and heat
curing the bl ended fluoropolyner conposition. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0018] The above- penti oned
[008hd ot Hevarigys sRiedimpRfs-48¢ Qﬁﬁ @b@@é Y Rerfbstragigrbiiemgyeontrol plane
mav@i%ﬂes‘é%@tv@ﬁgﬁ(ﬁh W?ME)@'WifffgLTﬁ%ﬂhe\Ml{e IE?&EQ@mWélﬁqents a routing
apparent an e Invention itself wll be bette
devicardepssaacdoyrot mbdulerceertioe toduleotridoanionter desintd. pEliearontrol
modiff pf) PRECSLLERDIHSTSILE GIARH RGEITRSPET RS g Fojontol seer. The
serviéd MHNAS mhy beLoRAKIES RANGCAS t@@ﬁﬁh@mé—aﬂdm%tﬁicﬂofl%q:]rowde data
Figure 1 is a chart of normalized first DH of fusion,
path tnammns baﬁe@S@ ﬂ@lmcanmvslcatwn@étmqﬂanfr oﬁh@foutwmodp@onas] be
conﬁ%lﬁr%I to retc%lp(/% rc}l / 160?%5 tﬁ)é‘%lra eV1ceVeg|d rggtﬁ, (}f(l;%{)rog?ss%cll,‘d% tcm_.érget device
based &Dtila]daﬁl G RsBudt®nd Thasdntof sdr0éhdy eRabrie@ONMMBXIs@ler such as
nmel ting, taken fromDSC data, vs. concentration of
an AWA“?WFO@Q@ sepyegUTE SN parver- dRRRe Cxmplerthe Fonte seugiginprises the
f t
ASN GER B lIRNE K Ging e 08 B RRERS it NE RN RRECLALRY imtace.
of second nelt point of the MFA phase, taken from DSC
[009%t a, In\ssme@;mboénuuerrm Itfmmonfmwsémlopowﬁl]ctuﬁmq}lmrﬁe irsstractions to

tunngf 1§ edted difa, RLond Aot i o R E el Tssobi Eestion

instruétibSs Raf Bahpri®f inSARADAs 1F8LAndPthef reEei{diedMdsi é‘&e@f a 2plurahty of IP
taken from DSC data, vs. concentration of

tunngly.gure 8 is a chart of fusion tenperature of the LPTFE
phase, taken from DSC data, vs. concentration of MFA
28 ' c I
[0(%1&8 Lé?gﬁ%ﬁggznéfco%ﬁﬂ??%em B@gw?@e qﬂ%oﬁ% eEnb%ginQJntso fthe
comrﬁtﬁﬁ%@hﬁﬁdﬁu@ﬁor&fcohﬁﬁse [r@ﬁ‘ﬁ&]onElt@tlfnﬁelJIﬁe re&eﬁ/ed dattusidlz one of a
nornmalized DH of fuysion for the LPTFE phase t aken

plura{n}yd}fllbg@r@gtagd whereip ghedaiget «éqwqﬁcoa}prwa §}}]asem36}ternately, the
comn’f%rg&{ﬁlgxll_ ééstﬂgﬁ%@es‘}ﬂ% {( ng;g sr@gn?ns'ﬁ%lchgr%qoz) Qsdthg?éctelvghl b using a
VLAdqmotenelr dthediSNferMiAnay @03d]seFhgrouesg dew(lcQ correspond
to Exanple 2, vvherei n: [0032] Figure 12 is a chart of
00f Zfl qn nmel t %&o% t or t he. LPTFE phase, . taken fromtD
[0034F 5, In yariogsy F -G EPOFEBNPYYE BT g ChRmyRIcHOn,
instrueiafd fréth a&%ﬁﬁﬁﬁsef%lr tre®QViRE dh@frdnh 8 sbifdEBe R gﬁ)ce&%{%@ﬂﬁe data
from DSC data, vs. concentration of FEP; 4] Figure
basedian the comghmication irstraetinms pasidroiangnthe pencessy dFﬂEFt’O pffmg@t device.
taken from DSC data, vs. concentrati on of FEP; [0035]
OOE %gu r& %15 l’lll ﬁxa? rC%%?)%%Q g‘laﬁ%ﬁézﬂ)p gecgﬁ)lﬁ 1F%E]0nt IPSE.EEOHS from a
contr{)l(HéBﬁz} ald gpgei@inkblatsframalsatice QIEVIB@ ﬁfminb f@CbrﬁmslﬁQ tHEhﬂata based on

taken from DSC data, vs. concentrat on of gg b_g
the cqmppigation ingructiops, apd ameaps FPé|rP%t$ ® PEKEsSRE Agta g target device.
taken from DSC data, vs. concentration of FEP; and
00[1 38 C(Eﬂmﬂﬁ{&erel&b'lesm@dlﬁﬁxarﬁﬁ 95m1f3ﬂ1§eﬁhstm%k15n§) OTHétmé)cf'uchBEs may be
phase, taken from DSC data, vs. concentration of
execw&:&; by @088}sshr tpupeaford 4 metaocbhﬁhft mgfhoflimayt comgirise pepeiving
the LPTF hase, take
comngigicalfe PG AR T G0 26T SRR Ga Fat 508 BE Leresisyiig
proceb$ingEHe alathaded M@ b4 ifstrietidhs 26hd rSu@ngiheptoceEsed data to
fusion tenperature, taken from DSC data, vs.
concentrati on of PFA,
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[0042] Figure 2 1 is a chart of second nelt point,
taken from DSC data, vs. concentration of PFA; [0043]
wWOo-R@anes32® is a chart of normalized fusi on DH PGF/US1989/045526
PFA phase, taken from DSC data, vs. concentration of
PFA; [0044] Figure 23 is a chart of fusion DH for the
a tardePd&icphase, taken from DSC data, vs. concentration of
PFA; [0045] Figure 24 is a chart of nornalized fusion
for the LPTFE, phase, take rom DSC dat a
0‘%}6hcelﬁtvrlﬁf%«ﬁn‘aqdlr§rzms tP@é%pﬂrnF gwévefgsrgct%d {Epiarcoptrol plane in a
w1rel?§rM6&%gc§mMF1%ﬁ QF HeNfkel P ’s:(l;:mP Fﬁ\%@dl A method
rom DSC data, vs. concentration of PFA; [0047] Figure
comp@@s a @camng dongot data g eftwerki & vise c“hnrm esmurc@éeuhd;es gaferating

PTFE bl e Q
routingsgsriclighs s P ypr Ay <R PGSR e TR i (554 D gontol
data fk@mdiohs |1ﬁ@v131fné)(@f@ﬂmhﬁg strh@QA8 ko Fr@iin %e%Ze %nﬁ uring the routing

correspond to le 4, wherein: [0050] gure 7 S
devicg basraran the rgysiae IWéWﬁﬁ@IPSZ ae@elymgow@w%l ciatacﬁ"pméhe saardeglesice, and

routu?g@g %ft‘#ﬁfé agtgf }Q%gul%%tdeICé/ fo a &%}:‘f g%&%«%&&%g@ ohf gurred routing

devideH for various MPF's, taken froerSC data, vs.
concentration of MPF;[0052] Figure 29 is a chart of
k ornall LPTFE second J for varjaqus
Oﬁgg SN if(ﬂ*é%e BYEE QHPASC § S” %%g@ﬁ‘terf at %*ﬁgfseﬁv@t In some
emb({dqgéﬁl thd Qéﬂv%rk’g&v'l& iflag Q&fegs é%frve? %@1‘@\/&‘9 (AN g8 0erlaRd 5 Eowdmg the
fusion DH for various MPF' s, taken from DSC data v
routnagmnete\mtmas r:«ampmes pRVidihg d84putiginsteudivns fom tbhér‘StN grver over an
R7u% ﬁg con eV 0|nt taken from DSC data, vs.
BHEa 5?? H@b [0055] Figure 32 is a chart of
LPTFE fusion tenperature, taken from DSC data, vs.
[00a6] C entviadbasemieddimtiits, the &hihg Msgut @on3Indyscomnphialidsti@ttions to
second nelt point for the MPF phase, taken from DSC
forwayd matchjag inspmimngriratiic petying onvprpecHidngsesIerface i @smaific egress
iterfoSs, Rl BnierifSt Bk TBitbrBEh Bicel R bl MitpRMARGaugjon (ORE)
tumeagﬂﬁE$gﬁﬁsBﬁmﬁmem&@p@nﬂnﬁ@aﬁﬂhﬂpﬂ%ﬂﬁhﬂwhere|n [ 0059]
Figure 35 is a DSC trace for the of MFA of Exanple 5;

6 ure 36 a DSC trace. for the of LPTF
ﬂééggrr&l he rgg ‘%’6‘5‘[‘%’6’5}? may §ameriasinsEuctiopyte %YPB&@“F g ingming
traffi® hrrViHY difd Sfecliican e@sf inf¥ AP lifstRictibRA6 %hpFéa@ng %ﬁtg@ﬁlg traffic to two
illustrates the clanpi ng arrangenent used in
or m@e eFIBEBBer e aecyoemstarmons)tq butfes packets at es gitess mterfah@accordlng

stai.n .res Exanpl e 7; [0064] Figures
to hleﬁa.l.rc 17alcqél|ah§/s SﬁW‘i%@ZP%F%“B wherein: [0065] Figure
4 1is a chart of normalized DH of fusion of PFA vs.
O(RB:P\ fTiRahéthod mad Goder Ebl@pflﬁ: #atchingdetiak danafuskgpasicdt
gle vs. PFA fraction; [0067] Figure 43 is a chart of
ClaSSIﬁBrtrCfn refes tQ deteppine praingdHnciWo6s] Figure 44 is a
chart of acid resistance rating vs. PFA fraction;
[00[1@P6% VR EnBblithent8 o gé}%ﬁl Rhy EahRR a'%lt\ifor@%smce %? a routing
A vs. PFA fraction; 070 gure 46 1s a C t o
devrcse dbadetmokk dqzmwermay)be aﬁﬁg\rased tPFgcel veamnirohdatafrdm[D@nide device,

Fi e 47 a_cont our resi tance r
generg 0 et S frtemlina Dufhe B o ind Bl “Aticedrii o
1nstruEF s, E}ngrglfld@tﬁé"fo%ﬁnﬁﬁfsﬁﬂct% &8 R td@w%é amRé fufing device may
wher ei n: 50073] Figure 48 is a chart of normal i zed DH
be copfigired basad on tikRBPUiiRE iINSERCtiona ¢e fegelve hoovodl d@ta ém‘rethagomge device,

and rﬂt% nnernte (];rk%o&tfa Ill%e s%l reqev eﬁcea Eavgecttdlﬁ%gé P%sgg on (%e routing
lnﬁnkﬂ&%ﬁ] Flgure 51 is a chart of acid resistance rating
vs. FEP fraction; [0077] Figure 52 is a chart of
fusion nelt point of FEP vs. FEP fraction; [0078]
Figure 53 is a chart of second nmelt point of FEP vs.
FEP fraction; and



[0079] Figure 54 is a contour plot of acid resistance
rati ng superinposed on a chart of acid hours vs.
w0 e@ot#sss of FEP; [ 0080] Figures 55-61 correspRCiUsa909/045526
Exanpl e 10, wherein: [0081] Figure 55 is a chart of
normal i zed DH of fusion of MFA vs. MFA fraction;
[0020082) cEmlitcerdaBabls nRdif@itay @bmeaEY dctrudiogs.eTNSinstMidions may be
fraction; [0083] Figure 57 |s a chart of "D fFCA" vs.
execyirble by adrpessisor [QpEAIMH gethedsd hp scihadany cesmprisiteceiving control
data crltgasdae?\;éfﬁ&%vfc?tf 0%? g(?‘]ur(r:r%/? idel g@ﬁelrzﬁ g‘igl\/bﬁq)%llnstﬁ;‘%{ékg atPnetwork
devideregtrdiap ;rot[tﬁ@&ﬁ}wdﬁfkglmad)aﬁéﬂ érstha cottasltdact pseod nglthmbﬁtmg

oi nt_ of MEA ys.. raction; nd 087
instrfeof togrroblint (ise. Gt BioufBade odsrgon the rodting
mstrt&‘ﬁ@ﬁ:f 'ré&ﬁﬁ@n&@o& Eh@frbmOhe Girel HRHES anP - Ifoﬁﬁﬁé ’[h@rheﬁ)f/ork data
[0088] Figures 62-63 correspond to Exanple
from\ﬁhﬁeﬁoequq: def 0O B0} taFpejWieric Rsing the @hﬁguredfromgfdsmccn 1
vs. PFA fraction; [0090] Figure 63 is a chart of
contact angle vs. PFA fraction; and [0091] Figure 64
is a chart of Diff CA vs. PFA fraction. [0092] The
exenplifications set out herein illustrate enbodi ments
of the invention, and such exenplifications are not to
be construed as limting the scope of the invention in
any manner. DETAI LED DESCRI PTI ON [ 0093] The present
i nvention provides bl ended fl uoropol ynmer conpositions.
In one enbodinent, a liquid dispersion of a first
fluoropolynmer is blended with a |iquid dispersion of a
second fluoropolyner. The first fluoropolynmer may be
pol yt etraf | uor oet hyl ene (PTFE), such as a | ow
nol ecul ar wei ght PTFE (LPTFE) that has been
pol yneri zed via a di spersion or enul sion
pol yneri zati on process, and which has not been
aggl onerated, irradiated, or thermally degraded. The
LPTFE may be in the formof an aqueous di spersion,
having a nean particle size of less than 1.0 mcrons
(m), with the LPTFE having a first nelt tenperature
(Tm of 332 C or less. The second fluoropol yner may be
a nmelt processible fluoropolynmer (MPF), such
asper fl uoronet hyl vi nvyl ether (MFA), fluorinated
et hyl ene propyl ene (FEP), or perfl uoropropyl vinvyl
ether (PFA), for exanple, in the formof an aqueous
di spersion, and having a nean particle size of |ess
than 1.0 m crons. Blending of the dispersions
facilitates interaction of the LPTFE and MPF on a
submicron level to facilitate intimte bl ending such
that, when the bl ended fl uoropol yner conposition is
dried, a crystal structure representing a true all oy
of the fluoropolynmers is formed, having nelt
characteristics that differ fromthose of the
i ndi vi dual fluoropolyners. The bl ended fl uoropol yner
conposition may be used to provide a coating having
i mproved i nperneability, stain resistance, abrasion
resi stance, snoothness, and hi gher contact angles.
[0094] The present bl ended fl uoropol ynmer conpositions,
upon drying or curing, have been found to include two
phases, nanely, a predom nantly LPTFE phase and a
predom nantly MPF phase. [0095] As shown in the
Exanpl es bel ow, bl ended fl uoropol ymer conpositions
made in accordance with the present invention provide
i nproved barrier properties, as denonstrated by the
ability of films cast fromthese conpositions, made
from bl ends havi ng conponent ratios corresponding to
maxima in the fusion or re-mglt enthal pies of the
predom nately MPF phase as neasured by DSC, to protect
al um num panel s from hydrochloric acid attack as
conpared to conp03|t|ons that do not correspond to
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[0098] The first fluoropolyner of the present bl ended
fl uoropol ynmer conpositions may be a |liquid dispersion
w@Roopasesset r af | uor oet hyl ene (PTFE) and, in parkCTUB2009/045526

may be a |iquid dispersion of a PTFE having a | ow

nol ecul ar wei ght (LPTFE) and/or other properties as

di scussed i n BRIEH DERERMTIAN OFITHE Mroaw R@sodi ment ,

the LPTFE i's produced by a polymerization process that
known in the art as dlgﬁﬁ %lon pol ynmeri zati on

00&41 erﬁlﬁs. bshgicy 4B £X3AplE 6 2 o Pi ARGty Of 8 rfYiMax or 802.16e

t gﬁﬁﬁgﬁ pRy be conducted with chaln transfer agents,
Syseﬁhﬁ re éhe t he average nol ecul ar wei ght of the

fl uoropol uners produced, and/or via other nethods
[002REr SHG. fiea plock diagranadf anexysnudas sciess savice otk t o

forma liquid dispersion of directly polynerized

(03, dBF° i blpek bl R SRS it SELES, being
produced by di spersion polynerization or enul sion

[002d] yrEG. 2a4¢ a block dingtdne veaf Hemploly AR bovar at ed,
irradi ated, or thermally degraded. [00101] In

o3 '3&% N AR R Y

therefore retains a small nmean particle size as
[00d8FCritoed iP£bRwk dla@Ek0 81 arFeNentidry bhsk warpdi ment s
descrlbed herein, the LPTFE has not been subjected to
r mal degradatlon to reduce its nol ecul ar weight.

[00[2@bld§f3 i ¢ blopk Atageam of #n ereBlATHSARRSCHEKY perige network.
herein, the LPTFE has al so not been subjected to

[OdZ'B]AaCﬁI@_t. kG, b HEB ?ankPXf Q}LQQN%F% ¥nfh €% %?ve*? %ngan& 1y
reduce its no ecu r wel ght. 1In t ese enbodi nmen
couple®Tr-Eraitingelesicomssonnd ¢mbaltimdatyponst rat e a spectra

and/or will be below a detection |limt when subjected

el.ect o ara neti.c_resonance (E r electyon .. ..
100281 7 135 B R A AR o P BRRRy R i Kl gBtafraletd @vibuion of
dMaﬁﬂgvﬁwﬁiﬁg“BﬁEE which will denonstrate such a spectra
and/or will otherw se have detectable free radicals.

00104] The I|qU|d di spersion of LPTFE in nost

[008fthodiTeA? & aplpek diagem alaierampiay digilsl dvice hough t he
LPTFE may be dispersed in other solvents and/or LPTFE

g
o1 027811 P B r SERY R PRAS G ol
solvents i ncl udi ng hexane, acetone, or an al cohol .
[0032D1030. Thés 4 BofiEdiaghaenofmnokempthrp datd getriirbeads.above,
will typically have a nean particle size of 1.0

(033 S | TRe o of&Bem e NG oI B opE3htn godeisine

mcrons (nm or less, 0.3 mcrons (m) or less, or 0.2
m crons (nm or | ess. In sone enbodi ments, the LPTFE
may have a nean particle size as |ow as 30, 50, 100,
or 150 nm or as large as 200, 250, or 350 nm for
exanpl e. [00106] The nunber average nol ecul ar wei ght
(M) of the LPTFE will typically be |less than 500, 000
and, in nost enbodinents, may be as | ow as 10, 000 or
greater, 20,000 or greater, or 25,000 or greater, or
may be as high as 200,000 or |ess, 100,000 or |ess, or
70,000 or less, 60,000 or less, or 50,000 or less, for
exanpl e.[00107] The LPTFE will have a first nelt
tenperature (Tm, as determ ned by a suitable nethod
such as differential scanning calorinetry (DSC), that
is either equal to or |ess than 332C. In other

enbodi nents, the first nelt tenperature of the LPTFE
may be either equal to or Iess than 3300C, either

equal to or less than 329C, g ther equal to or |ess
than 328C, either equal to or |ess than 327C, either
equal to or |less than 326C, or either equal to or |ess
t han 325C. [00108] The LPTFE may be prOV|ded in the




per fl uoropropyl vinyl ether (PPVE), other nodifiers,
such as hexafl ouropropyl ene (HFP),
W@ ioonei3ss f | uor oet hyl ene (CTFE), perfl uor obut yP@r/bgloenesss2e
(PFBE), or other perfluoroal kyl vinyl ethers, such as
per fl uoronet hyl vi nyl ehter (PWE) or
per f | uor oet bEiNAIDEDEIESTRIPRIEVE) OF ThE: NOUENTION
co- nononer w || typlcally be present i n an anount | ess
than 0.1% for exapple, with respect to the
[0034}¢ In [vemliscﬁmtgmg & t#ﬁrrelaar §ﬁ‘é(rb§ agpgaciqqlclreme control plane in a
blyem ﬁﬁﬂﬂ l g
w1rel§§§|}{'egvorg§§R&ﬂ éic’s:hl nat‘& G X Eggﬁ% é{§§7%ﬁtd %l\e}%]ﬁgbqgrwardlrﬁ% plane)
functmm@carhthougrhmdlbdr dlrapginl opmengnitaives Gloar the tentrd tplas, mey be

perfo%}%é élrslgpzirage/ﬁ%feg og(iev\l%%%&ﬁfprmmg c?e}tae }r)llafc’lé t‘unctlons may be
comﬁl’éﬂ: Ivtigddraftlof Hearinliy be R Hafal iRl Q11 a rEhgt, WRTdR plane device

di spersi ons descri bed above, ch are prOV|ded as
may byussd by dififerpetrwiredpss netvaark arree@bttlélrzmedilf{fr:rantaar@lumtumﬂ ed
di spersion or emul sion polynerization process to

[OO?EECI%? e%ﬁ mya ng{c'hftg fePIdeEsst SBRH%&MQ% (ASN) data plane

reafter ub ec 6 aggl omer ation
functbeg mmt&ielparfprmed by & &dmag idevice ythdr thes apgeresisetvid neywork server

hose ordin skill int rt to be distinct fro
<ASI%%W> pf&wthrﬁttgrt tog dgyice arcgﬁemrsever gy %erarrrsgﬁrlé\&

gatev{faglo ]T:h%]roﬂf_tirfgs&emcte heo VRS Gy HePEr:lgstQ:' otiifd %SW%? €As aresult, the
inct from PTFE that i s produced by t

ASN peﬂvylnmay batdptaced bp oy wingksiss nﬂwovmserrwrt(hg arrta WsFi or LTE

archi ran {gﬁg\xﬁr rﬁllé ﬁ glﬂrvr}g |¥' gﬁ ?}clﬁ,%:ge f'h %t%paetk?unctlons

Alterﬁit@l@'uth@ rotinptel Rl %a{yﬁbeﬂ@ﬁ\!@@éd Wfﬁﬁ adth@roftidpEddva®i th& performs
ically have a hi gh nol ecul ar wei ght, such as a

routlrrgrwtre¢1¥fg &t @genqdrdroetqrﬁerh%wmrvem)g owithqut recgsfiguration) and the

new réopgg‘% de ? ?tﬁi S%rgtg% t%f: fﬁ!lr{cﬂ) hte /{ g{egf?g: et (h;?

332C. C}anular PTFE resin |s typlcally provided in
[0036] i dn vatwaesmboalimentsaheicisnef thamtetdsesctivak di’Eglu&s iGEpart from the

article. size of, several mcron pically om, 10 t
ASN ?B‘Ue‘iﬁ’@r B §0“(“r‘tﬂ)de“?ﬁ)e‘§’zl %gr%tOﬁD&ye‘énégu d 0.5@[5@;?@1 gterafough the

I
N G L AR P A 8y g S v

perfotthimgplatis@aie fh;ﬁdtﬁmsdilrsptdamswords faore tli parspective ofdmse stakons (BSs),

otner Y SE T SFouH Gy FRURE R SeILER At v piy e rouine
device @&fy%ﬂ)?ébr%’ld' pEFFaeh ad & Bpil ABRegai@laydegradation to form

| ow nol ecul ar wei ght materials known as granul ar PTFE

m cropowders, which typically have a particle size

Oﬂﬁahgrlﬁ §ome cbesnEnin g dogenifalizedriiata pav) as gssambaddierein is simpler in

o 0 APPSR LS G B3R s oo

compl{ekoprydifaty whithdeade @ sdsdy egbtémﬁdﬁmray bebuggyl) FdtiexRatple, deditional

00114] Second nt LPTFE .
ASN apfé’eé%t\loﬁegveé%ten%toslz?r@r@?wttttorrto Rlont ¢ téa fynctions.
HowdVel, gll?gorﬁg grﬁbgéhﬁl%ﬁ{ssth@ Q&tlr%qg:vfc% QHM! h§1ﬂg R 'o?fnthQ shelf router (e.g.,
emil sion pol'ynmerization c ucted wt chai n
Juniptr Ms6EV] serjentoster omah pwxﬁbgn the Idytamiarmefumtmng thenablyessoraplafiying the

o T T S St L 25 R RS B e, e

ASN LEd/BEC SNUER of b8 ﬂc%@teﬁﬁen'éﬂ’@ And AR rSRfEblet ypi cal Iy much
greater than 332C. These hi gh nol ecul ar wei ght

PTFEdi spersions are typically stabilized with a
traditional surfactant present in an anmount greater
than 1.0 wt.% typically nmuch greater than 1.0 wt. %
[00115] Additionally, the present LPTFE di spersions
are al so distinct from hi gh nol ecul ar wei ght PTFE

di spersions that are produced via dispersion or
enulsron polynerlzatlon and thereafter coagul ated or

o o, " e 1 P\ g—p—




[001 18] The second fluoropolynmer may be a liquid
di spersion of a nelt processible fluoropolyner (MF),
waeww1assper f | uor onet hyl vi nvyl et her (MFA), PCT/US2009/045526
perfl uoroet hyl vinyl ether (EFA), fluorinated ethyl ene
propyl ene (FEP), or perfluoropropylvinvyl ether (PFA),
[0038] @1@”’[1)|1l$ustx{a{}@$ﬂ91<ar§pl€10|faﬁzeﬁt&litzb&aﬂeffT&ﬁJ@ 0% 6 WBR\@ak or 802.16¢

above, the MPF may be produced a polymerization
systeprip deespriartat HIG- MﬂWStTRWéWiMAWeth Bafegangp dagieb@NRM) 100
compgglnégér foglgwng%lo {cgfé@éﬂg élgtg %%359 ¥1n§%tn S’tgle SHIEYTRES/MS) 108, a
networkansdse preaien (INAPWMIOZ fa vidtbdaetwdrk sawe:rquewdmt (eBittdNSP) 104, and

ht of the fl uorqpol S. praodu d/or .via
a horgg rrgw%%eﬁ\ea%pw@ré #ﬁ%ot Q%ngfﬂr g@?ﬁ’ &,ﬁ? pPIBRESSS ap gecess server
netw&‘RVENSN) 1180 2h@ ah QRPN 11981 q*h@“v%ﬁ&[ N’SPQ Ochoﬁlr'ph%stal dbnnectivity
pol'ynmeri zed particles of MPF. [00120] In nost

servieete ke OSHN) 1t1Ae TPRoma NSt 1 Qﬁeqorrgnrpm@&bleld 4py
di spersion polynerization or enul sion polynerization,

12§ 1 gaf Len.n omerated, j.r i gted, .0 o
10038y R RS n RSBl mytds Ry pRulP P g i, ss/ms

108, A8Xel lvesd 198hjrRiat $Xd lﬁ@a&DYlﬁwtd@Biﬁraagrbﬁpﬂnngﬁﬁlcheﬂl Btities.
its manufacture, and therefore retains a small nean
Each g4 thepe [uncipnsanaysbeisatizedda g shglonnpueh devjcemianay b distributed over

multi geﬁjehgééélgﬂgnggsr gﬁgenéxgklﬁﬁgtaﬁggﬁﬂﬁiﬁgﬁﬂtﬁg{/%{& dﬁ s1cc{al devices

w1th1ntatfemct&nhl\mmtﬁ(sadddnhe MBI bY()as mairﬁgtemmtaﬂmraajmus manufacturer

hase rra be e transferred. i nto, another sol vent
may CPOre Yét&ﬂf @%IP%?H%I‘ ‘?gr’t{i‘i‘%’d’t’hgelth%r ] ‘é“‘[uﬁﬁéPBH’eCO“H?ma“"n as
long Qé"th@ llrﬁgllgﬁ‘tentatlgg H28ds tﬂ_@ﬁmw gnal %t?i?lté?f)}%ii&{ﬁﬁ@ ré§uirements.
descri bed above, wll typically have a nmean parti cl e
si ze of 10mcrons(m'r) or less, 0.9 mcrons (mm

(0048 s, Apstpsyng{CENohig c(qmrylumeatt:%\ygh (teansfer @at@msar(drmr;elms data from)

a netyvgrSI’( s’uclg as 616 éﬁtepnet? ge rém"%p Pf atlo%sﬁ%lévsl’%e S’rf)mdgra @881 arer? ©h (I_jnternet

120). I\/Silr'mtww R\GSNL 1 NEARY ARG cbfinfin$dation &8thl thivASP n3Byork@r Internet 118.
r 150 nn) or as large as 200, 250, or_350

0
Fu“hﬁb rhee%wﬁrlé angl @oilz%fomménm#:s Hith ogF 95 meke HASHY |SH@QaS| SN 110.
f
The 498 11BloP iR AR SRS FONARLAIN by ShdI0 an ASN-GW
(ASI\h@tesivaty) ahd aphablityiof ddse sna‘tlohsrﬂBISs)aiot yepittedi The ABN gateway may

refer an aqueous di spersion that udes | ess
compyiie Ah RS YV OURCIRIS o G uaﬁatlorgmt?gél\gﬁb O, 8 injerface (¢.g., an
R3 inf@Pick PMHe A g@féﬁ%ﬂtals@rcoﬁﬂuﬁﬁéa@é@'vﬁtﬁbﬂef HGh&Rbasd@skhs (BSs)
on the wei ght 'of the MPF aqueous di spersion. In sone
over Eﬁwdwcrmwﬁqcet feeg. J\P@) diash d¥Ssscoves gy cdyempricatidteteilnofi hebile
rsi,an havi | ess than 1.0

Statlo\ﬂf @ngﬁrr?ug’éggﬁﬁ Sty Is(gs A0 g GFreRe R act ant , less

than 0.6 wt.% surfactant, or even less than 0.5 wt. %
[oo3y] f aC BIHomrh&Hidatdy] willy Ehé?@t thifse thétalengdtionk bOM ahali€interface
(MFR) of the MPF will be greater than 4 g/ 10 mn, as
goverged By rfph@ernmle,msm mewgokor R baerfice Al R1tipterfagers hetween the
|
SS/M‘snyS %d e Ré‘tﬁel 19 & SRR Ak P%t%‘{ebr lgf‘srp%gtt?‘cﬁpéns (IEEE

(0]

P802 (ITGEF/E) ROfma@zbﬁctltldéadlhtwtnafypmtocgts&ala&ﬂ,to shechagegedhett pMme%
or greater, 4.5 w. % or greater 5.0 wt. % or greater

[Oﬂgalst M on g&?@ <51‘§§e &S&g lor t}g %Sfr%t(r%rpma e Wit 01116 another
over RYRctiab] r@er?&c_?_%e%,g@%‘ E}égj@&%ggz /‘(CBFt@nal ﬁtﬁ@herﬁbchﬁ rfxéyolge a part of the

Dyneon LLC , avail abl e from DuPont
BS mhp ofdwie (ND-ate 10t 1{IFER) to) anerpmabilisy faoageDeink functiemsdsuch as handoff
Hyfl on XPH 6202-1 (MFA), available from Sol vay. These
MPF di spersi ons have characteristics set forth in
Table 2 below. Table 2 Characgieristics of exenplary
nmelt processible fluoropolvners (MPF)[00127] 3.
Bl ended fl uoropol ynmer conpositions. [00128] To form
the bIended fluoropolyner conp03|t|ons of the present

o, . 1 P\ ge—p— s o s o



submi cron interaction of the LPTFE and MPF is thought
to facilitate the formation of the highly crystalline
wo 200ai1ef383 he dried or cured fluoropol yner bl enBICT/H82009/645526
bel i eved to be inportant to achieving the benefici al
results obtained with the present bl ended
riggeGiFRAS tunh€INStabli M0 radlio redutdeGhdragemént, Q8S pblasigHiforcement,
that .the bl ended fl uoropol ymer conpositions of the

traffip elagsibi¢atiopy RRCEIRynamis ke GoatakProrcol ey key Bgnggement, session
ts i ..hat ' f the LPTFE and MPF in
mmal%ﬁég%%ldc&ygltcgﬁ g%)ﬁ%srg%%ﬁg?tgc ussed in the Exanpl Ies

bel ow, in one enbodi nent, optiml packing of the
[00:83Y s t HiesA$ S rgatemmay InRIFAE confiy@ed tagct e adatee 2 miaffadaggyegation point

ofindi e Xkium el tin oj nt .of  t -nel t K
wittiggB A HE HARARSCHT ranronBoisaa Pope EN G5t ER fnterrace
The RPntdriiRe M PRiaggcWetded theVa SNONQME MhSCINAEAD to support AAA,

_exam nation by DSC. Furthernore, as also discussed in
policy gaforseargpt e pebidily mentgensibedpbilises lhslse enepmentssds e bearer
t i ¥ r [
planc iSRS TR, TR GOLDSRPALG BuBR B Il dfo SATHAS N 112
mat eri al s.[00131] The relative ratios, fractions, or

[004d] ghAddido firstiohs dfithe IASN-eram andyRhclude, baeark Inendmdted to, intra-

f1 uoropol ynmer conposi.ti ons descri bed herein (?gfmlkggsed

ASN JpFafif Magh MSHL AR BAESTE. PR FESFIEC HEagment an on control,
cachihg ‘é?EtﬁﬂQx‘iB@i‘?ﬁ@ﬁle@é‘tﬁf AR kBR! AT IO QR MR AR P d38blishment
than LPTFE and MPF as wel | as” non-fl uoropol ynmer
and nganapemenitod mdbaity tennebeith bescestations, 268 arsl pudice enforcamdngforeign
sol vent urfactants i nt.s, fill and ot her
seenCliny Ry OF oRis . st rRioTRe HyselebiSide aCi Ptete as
5w.% 10 wt.% or 15 wt.% or as nmuch as 85 wt.% 90
[0045] % T AN sétvelemly alseicaminudicate@ith henbad S0 MPE sivér adrR4
I n one enbodi nent, the LPTFE may conprise between 40

interfgge. o g4 BoerftcepppTists AEa At O aenirTal 3R Bedren RigNe AWKOls
. .50 %:0f.: . . Sifi T E s
origifhnierdifire R vahSLAGRAEPARARS AN, 103N Gpofilye M5 mobilty
betwash ASNS.| b Rdedse it R%is th onty. iter@prerdble interfachd petweey httemigeneous or
) _rtﬁge bl.ended conposition. In one enbodi nent, the MPF
dissipflgr 49Mdri se bet ween 40 wt. % and 60 wt.% of the
bl ended conposition, such as 50 wt.% of the bl ended
[0048]PAgichbRfon [tAOESR] 1 BdfRI1h O MR DpFate £XBERSAE Ygent (HA) and
content ranges for the MPF and LPTFE fl uoropolyners in
may fbeprgyidsithe methentissiéen, apthodpationrend hegountisg {nictionse(AAA server). As

showBRRESN hL Bk S e PRIcER A eSB! RP0iffee. The 2

interfadd/Bdtive@the BSEMISAN8 @A OSANYESariedr CSN 1 4 RelseyiaéEwith
inclusive of all internediate integer values. [00134] .
authepfieqtigs, srvicemmthaivatine AP ot ¢ enfigygation manggement, and mobility

[ e af % . .

mandGEREE, T8 Q00 ARttt Cn 0t BB A R
betwddneSSASISME)R dnddlSNI@ 11 6o08N I 1t THe tASN Batedvaanlylr Apeatt as the

from24 wt.%to 65 w.% LPTFE. I n anot her enbodi t,
gatevway dr 19UERE datadg thedBInGaiaYer fasers s angne s thes tmpg%aﬁﬂle base

. 0% t- h

S S P A o e et PSR S30 P8 7o

wt.% MFA and from30 w.%to 37 wt. % LPTFE. In a

[006{} t Nidre A A2 maita]soswoimblieatelwithapothercC i d 16 pvert aroBS interface.

A apd 33 w. % LPTFE. [00135] Blends of LPTFE .and FEP
e 1 GGy dohe™s 6 b0 vani Wt 24 P ST
intern®fw ik fieetébnf CSNR dferatd B9 Eithef thaMionte &R ikiked NP .anot her

enbodi ment, such blends may include from35 w.%to 90
wt. % FEP and from10 w.%to 65 wt.% LPTFE. | n anot her
enbodi nent, such blends may include either from 35

w.%to 55 wt.% FEP and fromg5 wt.%to 65 wt.% LPTFE,
or from60 w.%to 90 wt.% FEP and from 10 w.%to 40
wt. % LPTFE. I n another enbodi nent, such bl ends may

include either from40 w.%to 50 w.% FEP and from 50

nN7 a1 ~ o~ n 1 P\ g—p— o o o, n a ~r- . N T P pe—pe—



[00138] The bl ended fl uoropol ynmer conpositions may be

used in the formof a blended di spersion, such as part
W@R00/146383 coat i ng system which i s applied to aPCT/US2009/045526

substrate and subsequently cured, such as by heat

curing, to forma coating of film The bl ended

[0048YOrTIRAtINEI 2 eRMR SO QREd ﬂiﬂp’rot/ial@ r&s@{eéﬁsuyawmé membh @ASP,
coating or film or may be a onent of nore fu

otherfybHeingiveskspdcrmgray §@téwr1meéﬁ el %é@}’@?l@é‘ﬁled by the %SP and

mclu&@mn&:%esfs tﬂ ﬁ@ﬁt}}%bﬁ&%%g f&l tHQ HQ\R&J,S)’@%FS and emﬁc services.
conpositions may thensel ves rnf

The OSN 182 prayratso peodatiemgr Wsﬂr(nliarﬂagerﬁ@p Iolf Qd)Sdalnd eed:drt)ty t 76het ﬁSN 112 may

surface of a substrate, and/or y thensel ves be, or
be repppsiple far ﬁ’o%ﬂsfcs??é Fienggerhert, OB SALONRPERCI e SpisreR NSPs.
locatfé\ﬁ%an%gé}ﬁédf%étv%ﬁtﬁl% alﬁcpgl%glt‘?l]tﬁ/ dierobt een ASNs. Further, CSN
| 'uor opol ymer conpositions w1 typically be heat
112 qau rksd pravide gragwapssnd haietrdrkidg vathodthersnebyonatsaeh as PSTN (public

switcgégﬁgqp E)rlle? lgét\avgrjﬁﬂe%(&ﬂ (rja\élg %g}g’\xg;ﬂzgsfd?%éﬁe@yl nl%,'e ) appreciate that

the CENUDIRORAINOEBN IMeYnBepdifRsh sahil@avataress. and/ or nmay be
forned into solid pellets that may be used to

nuf acture extruded articles such as wire,
IWQH Hs & i # hlock dingram bsn exemnkagy aagsas peryise P?td‘fﬁ)rk CLASN) 202. In

varlowéﬁwlﬁeh{setﬂ'é tra&%gl]ré(}]mc-{ Bs BF Er{‘zqgﬁl Jeh P LRR DX rated between
npositions may al so I nclude auxiliary components or
contraMdtdateemth pwcbssag fTibleldataspatle monéssmgemnbe ifbrined &g 2 routing
. pi nts, an fornme desi red, endi n n
devieR Sacpaired i ONCiau AT e i Gahtsehay ST Pyprgless ASN
gateW@Tposi tions. [00141] 4. Freeze drying of the bl ended
fl'uor opol vimer conpositions . [00142] In drying a
bl ended f| uoropol ymer di spersion made in accordance
[00&0F h A m@bp\r‘: cann (MAy el (coh, adigitel devise sechiasd eramputeresmartphone,
b S [
PDA Jtruelg}g g%g? S Q[%( Ijleowr,oosf élerdg%@%y 2 (gl?&ug%gl%g (\_:y?t%lttkd? éSINn2O2 In one

examﬁalbetHec”Ml 200 comafhintated withthEIntdinpi &k the, A$NQGZJ Mge MPDOO may
be conpleted_ in 6 hrs to 24 hrs. The bl ended aqueous
comryinieade withhe By 28da piess Rdigor %é@ﬁé@lcwa%&eher W se
transferred into a tray prior to freezing, and the
[00‘52?3’ TR Aé‘ﬁ QO@ 'c@&ﬁﬂsésrﬁs{hézﬁeanﬁ nB§E & AN cbmPtdiattbh 'H%t'@vork 206,
e tray. he t1uoropol yner di spersions may
and aad\d gstpway t2h8 oThmASNcgatewZ(Bciomplrlsm APNheorr 210 and a routing

. Wit ho [ ng sol vents I C. S ent us to aid
deviefpad it B SV P T i R TN R Rp Rl s e R
interfBéd. dCHNG SArERB LN EoUS & of E&IRI] BRPBeriartprotocols for

concentrations | ow enough and have hi h enough nmel ting

commpgtientiondetanthd B a0Hngd be AGN gaieve 0. 0B zAplane consists of
i mat.io 0 u
intra -I/—X@E\ndz}t%ag(h (9L }1}%%)%?%12[&%1?% l%er? aen\ljtglg l?@mngTéﬁSsN %Xte%}/ B83. The control
planerlﬁ&iu@@%r@tbe&S Bsrea PGt masagdehicibids@bli &, niddefy catd reRase) in
froma frozen state directly to a gaseous state,
accorggnsiedyiythe MS gwbildy events. R may ﬁgs0|sp1§(g iag| alcgn%gfor exchange of
MACt Jt?c@ss nﬁ”(#rgﬁtloxq_ B@tvxfe%‘f' Hﬁgﬁb(ﬁfn W € may be created by
exanpl e, in the range 0.01
atn1to 0.99 atn] or 0.04 atmto 0.08 atm Typically,
[00S2p| i ThetB P04 rgdnt cdyemoninitk etithchniothel BSHe ., 185 2@tbhoger an R8

. The eeze.dr (n be . carried out, at a, .

inertp g AR R U GE GRS 17 1 B! BRRGeEg: GRS afd in some

sﬂuaﬁdn@ Nsdatelr Blhnt AARETARTWeBw @ thEiBade|sUBLAPR] IBe-fast AR HaRfSss
transition tenperature, Tg, of a polymer is the

handavenpEhabeares phanewonsibts of prokesebebatfallom the ditasgysEobetween base
a rubbery form The neasured value of Tg will depend
on the nol ecul ar wei ght of the polyner, its thermal
history and age, and on the fgte of heating and
cool i ng. Typical values are MFA about 75 C, PFA about
75C, FEP about -2080C, PVDF about -45C. Al so, the
tenperature nay be controlled to aSSISt the

o 1 B o a1 e



exanple to lower the nelting tenperatures/glass
transition tenperatures and increase the nelt flow

WO 2108/14438F adi at i on of fl uoropol ynmer di spersi onBCT/ES2009/045526
di scussed in U S. Patent No. 7,220,483, the disclosure
of which is expressly incorporated herein by

statioh€ froR2E &n hifdB¥4Adf allR@ainBeHR HOnNTHeRbAGS! figR ORIt of the
result in the tight aggloneratlon of the particles,

inter-Figtconpaynientiopmseaed slelingd ind EFbviiRr 16 aprliadnitiogalsat elapspigeols that
llovJ C%El Hﬁ% tl[?e @z{f& {rﬁr? f%et&%‘%ﬁ@Bb@%lﬂtl&ﬁvﬂﬁﬂvéﬁﬁ%dover of a certain
ion niques or for redi spersion I n aqueous
rnobﬂwsunmganlc nmedi a. The friable powder can be broken
down easily for particle size nodification. The nethod

' out at ate ature hel ow. the .
10053Y, . 26T 20Ents B e Tt S RES RlciisRa g g CSpufiREte with the
MS 200 gé Fasta RI9 th&ibk BiRWin 04 Q6688 Bowl MHeIBY Ma&ﬁzﬁ}ﬂc\’orﬁlﬁﬁ/sle Adligital
coagulatlon whi ch regwlre t enperatures wel |

devwex Bataslron ﬂlft)M(S@OOFh erqyscted tb@‘r’BSe?er"fa tethp By a@téway B%BThe
at er_ener C
ser Ll PSS D5l BT o et o
routimedediéet1e. gh ass eidnqﬂs,lthd: ORF tanpe cadates @, viddd pbit-tepdint Hnk
i ncrease the speed with which the sublimtion
betW‘??PdE%@@@.o"ffTé%@\eé?'t‘ﬂf‘@sdeé’.t?@\?é2arrbi ent can al so be used
to assist secondary drying, to drive off any renaining

OdSLlP ul ﬁ1 eCAEN 'cgﬁurﬂlfn%ﬁ§n nkQRH4 906 Igré?ly nEWI? (165 ¥iirts

can be used to prepare a nodified quoroponner
comrmum@pedbeme theaBS \Eﬁéa sl BS Be4Y4 W@tbﬁbﬁpéﬁ%@tew@% tle peime
table or_non-fi bl e
embadfpity. s BP0 T By e & iech ThipSiA0 B Siaktne AsY compapication

netw&kP08ed ht AN shfiinicafiGitnetd b 106aWNaY bAdSmmMAiGklon via R6
i nvol ve spray drying and coagul ati on, both expose the

and/og ®8i proforelér opol yner particles to shear forces, which
can result in the production of an i ntractabl e
eral ' NN
(0053} ¢ LS Bl SRERLL kAN Bk P18 Tindifihe LPIHEIASH B1EGky 208
As disduskedshefr¢iby thé ASMNatnle st_ﬁ}bpa)m’/mélﬁl poliay. en'fdneemmtthind mylitpe

used to repare .mod I ynmer wder e
managgmenticapatikiish aA%u LFU@CB?HS:%@%B ST B pRHLG e Rutgre not
hmlt&ﬂ% pal AN 'wb%emiaxggeﬁneﬂaaﬁd & M&@résbw %aﬁ@ée‘iﬂe%f and

|sperS|on may be non- punpable because of high
admissi@rasitibl; cachishebsubsaibsi perdswndEh@ymmbwsdAés% ¢lsnt

functe S e BECTRE SBEOLY LGSl B bie e gnd QoS

andﬁbh@,&ﬁgymﬁ@ﬁtfree2|ng, and the solid, frozen block may
be transferred into the vacuum chamber .

EXAVMPLES[ 00150] The follow ng non-limting Exanples
[0056] ustheaputingdqvings? IRewhen E%}I‘ ﬁﬂlﬂtﬁlﬁrf‘aﬂ 89V 4 10smay comarise a full

TR ST M T ORISR W v
conﬁ@@fe& itd’lrou&edatzemtcﬂgeﬁlnareeiabiypaﬂep@béssml dn Sn@éhaem;vlé ke routing

di cat ed. 51] Several of the Figures

devicg ﬂ.léﬂﬁgvb\g}espﬂa@p%?@dhff HS 2l 2 GAY Mocdanisech §1: ASCpaieway 208

o 7SS P e, e g s

materials that were tested, in order to distinguish
[0053} a ﬁ@sroctur@ dviosi 2B mdyereckif ¢ date font yposcatevipeddes thef MS 200

i R 0 0 S e B B RS PR RPN R o

sourck G@vﬁ@ls%n?@}ﬁ&l a&vit@aCcHblRed dAR Rl isdatavdidyths rodidg device 212.
w t hout need to associate the vari ous characters an

data points with the particular types or grades of
LPTFE and/or MPF materials that were used.

I ntroduction to Exanples 1-57f00152] Exanples 1-3
present three data sets for blends of LPTFE ( SFN- D
Chenguang) with each of PFA (du Pont PFA TE7224, Lot#
0804330005 Sollds = 58.6% (Exanple 1) FEP (DuPont

——— | L e p——m = m T T Y Y. Y. Y. Y. Y Y. Y. AN A



Is used to place a known wei ght of the m xed, bl ended
di spersion into a pre-wei ghed drying dish. The
waelt@paeessdn is flashed at 1000C in an oven f orPGODUS2009/045526
m nutes, and the residual powder is then dried at
2000C for an additional 30 mnutes. After the dried
The tﬂ@%ldeSs soodigHaltderRefhd: esthReathdrdata thieweeided By the source
i ghed and the wt.%solids in the mxed dispersion is
deVlCéé(lactbP&t‘é’@g@h’éegﬂ%nded f1 uor opol ymer powder is then
ready for DSC analysis. [00155] For DSC analysis, 10

( Hhs t
0059, s D a5 SLABYHED Rt b i non
examplearvaiting devide 2 Thmapleatanfiguizd do gerslrate (oragsibias g@ﬂerathQ) a generic

o SR8 ) 188 e o R B A2 e s
2042 6Ad el RPSIIRE BBWNAMN trdfFiQ Al dHgRwith BP) seb iy (Ixe&C/ THe'GRE maximum
4000C, and (6) air cool. [00156] The nelting peaks are
packes Sizaii B Ochyidsn g sterwesyl yhe mpsmuwn paskplesizd may pe 8¢ @8 4400 bytes. The
routin (’goc?qvgc%é%%?%zl e@e?é&n%%u&?%&ﬁro%%s{% tf?ﬁpxtl(%spak Gatjd Elg«% tsézg)ﬁvh n r?uting
data Bdi®ednSthe BSaIO4a@ndtHeaeSs. Exanpl e 1 VFA/ LPTFE bl ends
[00157] Sanples of MFA/ SFN-D bl ends were obtained from

(00Bo2 Fr il Shey SOt Sevish Seimen Sy ETUIRGI, © GHIe bt regived from the
GRE %rln%fjt ftht O8N -Iﬁb‘? ekfthpleathe fr(ﬁftﬂ%gfje_\éité:]g 8 10hRpdutieddt®lsing an IP

nfl uence the observations The fmain
tunne(b baethedVipbite Wetetocal) tdproDEE datarretcreselrom ttler GREgunngl tchprovide
th dfagt there is a maximumin the re-nelt and fusion
e dgfa lq e Nt he NFA phase which corresponds with a
maxi mumin the observed nelting points as well. These

[00BBKi MEheQOGie @dvicd 210MAHSHd dopfighiedwh cdjrﬁrr@htcetetvhl& the ASN server
beneficial effects of the present invention (i.

210 oxpiptro%y ieer&rcy. é"éw‘/ﬁs%e[fwmepr%@@s m@aa@mwcaéwa VﬁFhén the
I t
gatev&gdg alnﬁS can SYQ%R&&%B(B rlh g)tsléé Q)éeﬁlfé OIE yciog'rfé'uﬁ Eﬁﬁ)ﬁ elrrlstrrlrlg 10ns from the

ASN eﬂtvaai 10 s racelvatl ifroen the reuting dskide D17 o@emumcmlbh istroetsens

the neltin oints reI r (Figures 8-1 N
compgs AL ES ST O RAGRETh RN ars e b O 1B s mypication
1nstr1ﬁ¥1¥§st 13[:1{“(‘7%'33"&2}{ daadeto E&%@&V&Pﬁ‘&hta' s?@é\iﬁ@ RE fhnh@leda@cﬁsﬁmllarly,

A phase It appears that this nay
commaggationtizstrueiiots anisdicaterthgdatags td be pmhelpd tm seciftchl& tunnel in

ot BRSHE DR RO NN BRBSF o R RLE s e

comnR i CHRIdR iAstlu¥tisRShS! Rakateand dath idkShe R¥EIOEd ﬁdmtaospkzél\ﬁ@ MP tunnel
surface energy (reducing staining etc). [00159] When

data gqd| forwrsdedrin agmeeifliaRY tunpeld there is a maximumin the
re-nmelt peak of the MFA phase both for peak area (heat
[ 0 9 :
00§ L3 800 TR SEL 0y s SARGOAIRL oA, TRONER, v
212 nody Beusinfiguddta paiifpendsa path Simdtiions fs apgakmber @ngilittdsyletworks In

| ower, MFA content. This be e to.inco
someRBROAENGIKS: thfeeemplary a%mg?%&lﬁa??ﬂs?ra%w GEpBir Gl madyde 302, 2
servide rﬁé&ul@?b& 'aﬁ? RGBT mo@t&ﬂ% 308Y TREcHRIE doﬂﬁﬁ|%2qygoﬁf%u?éa to receive
appar ent In nelting point when the sanple is

comninertagidn wisstrucomisdthm p 0@160Juc e theokSMH cemver (needepided. i s
shown Figures 6-9 and shows the sane maximumin the DH

02, LA Ry OSBRI s pb gost o

the camluhigidFifstal@isss f¥Mahé EM] MydurR®BRd Ih Bne example, the service
crystallinity at conpositions between 65-75% M-A.

Exanpl e 2 FEP/ LPTFE bl ends [00162] Wth respect to
FEP, it appears that there m ght be 2 peaks in the FEP
phase nelt and fusion enthal py curves, at

approxi mately 40% and at approxi mately 80% [ FEP] .
Simlarly, there are also apparently 2 peaks in the
SFEN-D phase but these occur at sl | ghtly dlfferent

o " . A7



There al so appears to be a peak in the DH for 2nd nelt
and in the fusion data at 80-90% (Figures 16 and 17).

WO 0DBEPSAl so, the nelting point of the SFN D PEEES2009/045526
decreases after a second FEP phase (denoted by +
marker in Figure 12) starts to appear in the re-nelt

modulfi304 protdiSescdsBnifEativh AnsiiombnsaBsn ehet Jdin&oﬂﬂ@ﬂ@l6862 lafid provides
seen before the second phase occurs (Fig

data mRRIBRELIoOBH baﬁredpﬁéh%mrwapwp@sonslnmﬂpﬂ%&o tbﬁ é%erav%d@e 306. In

alternB%%léﬁle g rﬂ p%?lgtg%lz@! A)Bgf;]h &él?uenz%tébg% @%@?@u@;@owdw

to thelrGutanthodulk. 308] ends of 40-60% FEP and 80-90% FEP m ght
be expected to show properties in accordance with the

eficial effect f the present inv le.3
(B ERET BRA° 0B PSR o PR G P PR e SIX scrick router or
an M%@r"@%@ﬂér BN &iridhs éﬂlgéﬁﬁneht@ AB abut&emediBe BO6 thickiveSadth bak
in resolving some peaks which are clearly overl appi ng
mstmegprescﬁnan [the fepyice medule R8I Fopesgrrple, e/ optch alasgle io%emay unpack

data fg%na A g e&h % Fﬁi}ﬂo%lﬁﬁ}iﬁég dg&éﬂ\b\gﬁrfsﬁggtlcﬁﬁ d gﬁ)vtl& thg AhA 8 target

devicpot ent i al for a further peak at ca. 80@6(see Fi gures 2
1 and 23). [00167] An observation of note was made

(008 Ends SOHE SPRP 51kt CHahaBr Eraa Soepts 5 determined betuween a
negotgégfgﬁ%@fvvéh%doakgtatldﬁ aiBh A48 %EIIV¥I' eT’lﬁed&)%roI ﬁ%ﬁul‘é he2 a¥¥Preceive

60% PFA bl ends did not reveal nuch, if any,
comnmen@tmattms@mcﬂ@r@r\ﬂash iridicatst Weich € tsnelii rsbesbrsdenithe data path

R TIRE TN A T GTONE A

mstr&hsl@sl) 1140 hetB BRI OCRLricR¥ ala TR tHeabecifisd BRE whpd! ed,
peaks in the nelt/fusion enthal py curves occur at

conpositions associated with the beneficial effects of
[0068k ﬂn@&@ﬁpxmpﬂéﬁ theoservigphmerule 30¢ prayidesdustjugtions to the router

modu‘iiee 5'61‘? @E&pthg)ﬁ g{é sgg GRERINE tunel We%némﬁﬁ&’s‘%lé}p&mprlse
er reln orce b cont act ang[e neasurenent s
someWwdnial lof &mt@afmmmcaﬁimnmnﬂrmﬁmsniﬁhe\safm modude 804imlagalso provide

instrig ot Popb 08 BROnERAT MEELTO BRI D BEARS b Einatly. the
serv1€1e|rrg§ Il% | 051%%7 RESVIBS thstrlicNoRs MRtht 451}4@1‘ REIE @éf@tot J}@)Ecﬁ &8Y from a

to separate and characterize th oug
specifib @ tinaelandnginemititiondata thacughtrespecifie otid typmak sTherreuting device 212

t t hel L larly. t A and FEP .
may BRSSO B A ab S B .
with increasing [PFA] which gives further reason to

[0086] | eMBsé Bdtled Mahs artfvall apprebiateabitein soak JitAdIRBAKS R ®uter of the
there, and at the very | east denonstrates that the PFA

routef mogyle 386 iy herveplarad @ upRzisd to pbpadantagn et apparnsHpnality of a new
0 I
o 3 L R0, TR O, SO0 UgRes may b
madeltb $hea@ddiingdevite TIQwWrdhdbaStasgsed hyothéreembudiérherats,able Bipds of
nmelt peak hidden beneath. In fact since this _polyner )
instrygHiamioli the eorRmyRICHIIHBSUStoRD WY &Em&wr e X e rting device 212
at
o FETBRESS SRR PRSK S 1 s Sy
comntumécation Snserusepartatake @dv adege (tfmeBS“@)lcti@lﬁAlnprmsemces In one

wever, further exan1nat|(§ Ef |on dat% ha% her th
exampico G RUBICAROTLINSEUFIERY B K1 ot ¢ Filfopett o) S Be U584 (ather than
a GREroQ@ﬂer@ﬁ oPh diff@erﬁrr&%ﬁ%‘teé}{%%' Ylﬁ)l&ﬁ&ﬁecp bserved
for this blend Exanple 4[00170] Fi gures 27-34
summari ze the differences in |location, with respect to
the inventive conpositions, of the MPF phase fusion
and nelt enthal py curves clearly indicate the maxi ma
for each MPF (Figures 27, 28)3whereas the
correspondi ng SFN-D phase for PFA and MFA appear to be
shifted on the [ MPF] axis by anount equivalent to the
dlfference |n [NPF] of the NPF phase peaks (Flgures

ra¥Wal o ~— R




pol ysi | oxane) on PTFE solids was added to MFA 6202-1
MFA di spersion to give 25:75 PTFE: MFA solids content.

wWab@odiesper sions were mxed with sl ow stirri ngPCITH82009/045526
m xture was frozen and freeze-dried. The resulting dry
powder was applied by electrostatic spray gun over a

[008Y] ant 4ALEE 43P Hatbd (Haes "1apd 1" MagtompRicadtiedra humiwatsnfirmware,
panel . The panel was flashed off at 150 C and cured af

and/of gigcuiiry on G FRAAPISRIC OTHROTH SEERIC PEPSIEHS EYNPBTAG Hstructions

0 ] t .
copnf DL ATHPUS b LRATU TELERRIER (5 RRIBER i o
moduldseles@ited hgrefroi Intansthief exdnmipen giienierypodypafem(the sameor3dmilar
- MFA and  Fi guge.36 -PTFEC) to. the all oy ((;25 PTFIE’ 75
functige) Aftpgative EPoodmEHS MHCOPRESHBIYETSS §JHRsipnaiy gaulvalent

! N8e GAMEE HRtsBbhd ADreLICIHNIImERY IFH exhhifple, iousl
mOduEI]I\/éFS }Fi"ls'l%E gl ead prgdu%e%%qg%lt hi s p#rgcess haesX lc::hgret gis %revmusy
©

discussddathe Agesiond efthe sging n myast e ¢anphanggbarheided diffgeently.
MFA pol ymer can be denonstrated by considering the

OBSF, 158 GRS PP ) BT TR bd A

er-parrier p

WSGf heleizgst Ao xpimpis SiteybeG tap M hegegemndustobblgBAMT) Join packets
PTFE and MFA. M xi ng on . a nano scal e and fr,eezg dil\{i n
are recejpRd by gleyaatingdevisect 18<7ia [FRE typpels st sasprgricashpEgdbs wter

ool 0081 48 QSRS By GEEAOS P LV s e

standbide. Tat ASdesapvayger ASNs oofrolbaramiap gscidmdbatwian foia vdoelt flow via

PFA f ] uor opal.ynmer .and wi.th a bl ended LPT .- .
comMYUEHIGHGPY rlxﬁwsmilsrfea%wrwaﬁe GONFHTRE 5 s i the firs join
requesRNL LR MMRLR F0BURSL ddIahasker fAlEtotaak1tiER% Backet8@Sich®n process.

eval uati on was ASTM'D1002 (Standard Test thod for
The mylpiaase data Sirydre t@ggedriytrhanyfm@insge.6-~ VA NP RE, adHBE Sy ep BS may

oo FERESH B R SREFATERCRY, L5055

di scussed bel ow. [00176] The control fluoropolynmer was
[0088] kiThoAE¥kiBed irRhAapaitlappredinteakmdPTWan4yabe bippodedithrough the

WsClmSRLeEoLATEL potier vas, Tade by BLSSLAR, &0 B mcuscse
. . ) Coi 25 Ld )

R S e

configfirel/FAseRdRR IGMR hessags avdry tigieposidenc! i§ @bga]. Bemgst-top box may

be ofifeoaaeurdip g o Bolkreredn 88 Heedel HOPRIREs &5 ivelifoy
viewiﬁxzaggl:l@c‘ﬂﬁﬁng}’thfelvﬁﬁelai starfffay@lired PR oM ekt dath §tRam. If no-one is

The control and experinmental powders were .
subscaibpdl,i tbelrdwingldevice 352 aiay stapdoadend thpdaty stipam vpiag thaspeeific VLAN

e The 0995 R0 BaT S ORGS0 W1 ek o

the c@fbled AthlGca8POB] VAN iscRahadistusded e USMN GitprovisibbdlM pplication
ave |ess scatter in results. Using fres_hl\%Lcoat ed

SeriahMpmiber HdV4S 476 silesk Map hdi 200 neryitied Rypamisahl ARS8 Wigeless
t est, panel s, Ve .pl.um pl ates used were 1"
Iqawﬂﬁﬁevguc'w?%ﬁ%?g%ﬁg;%%gfgekggkgggted and a second
pl ate was sol vent w ped using ethanol. One inprovenent
[0070] t HEG: @34 a bk dihgvems of hreexzargdny|A DY epacratlilonAsfliscuseed herein,
_panels for testing to ensure that there.were no
unlikG AR FaYRER i1 (R PEPBEG AL EABBIHE Sne+ hpiERlgadds abstracted from
Sl - .
e oBARE g R A TR TR £ USSRl 61 oGl o
mess&ETY (s, amumthieaticuppstiet onpoIBtsardeer hessegss) Phishpirayide
al um ni um panel received the |arger proportion with
the coated plates being snmeared until full wet out was
observed. Solid spherical glass beads of nomnal 0.6
mm were scattered onto the aljym nium plate. [00179]
The test was perforned using PSI 326 epoxy adhesive.
Pairs of plates were aligned and firmy cl anped
toget her using strong spring clips as shown in Figure

~ o e s o



Experi nmental bl ended fl uoropol vner [00181] As is clear

fromthe foregoing, the coatings nmade with the
wexpenident al bl ended fl uoropol yner di spl ayed BPEL/U82009/045526

rel ease characteristics than the coatings nade with

the control fluoropolyner, as evidence by

1nstru@ﬁ”&{s‘%2$ I P8R oYd AU 12 $5RIFIQUB) togReAbim ﬁ@tfa@%me&)(ﬁdﬁ@ln@ As aresult of
tain resistance [00182] In this exanple, the st

the ahabsitBaCADY sqreit 3 1gaael SeHPER 28y €8APISF fiesions (c.g., retricving
| uar I R
o SRR b SRR ERFIFLNERY, Rt e ASN serer
210 nhdyvedatrb Dihoeficti ong @Stfb@add&dsev\[}ﬁ&l 8lje AhE scnvnt 21d), as a result, does
quoropoI ner was i kin ACX-3 1PFA mgql fpacket
not heseroiF REMETHIOGREGE S10F B CORETTSDIID Fioseh ipyling g packes
bl endi ng an MFA di spersion (Solvay Hyflon MFA XPH
00@2{)’2'1% RIN 3%,803 Todsidy st ahPTEE tehinsRemsieie 408FMhddwork
Yosolids) followed by freeze drying to give a 75:25
dlSCO\M‘I'y%"ld atlegionfmodule #O75EN I addressradlooatidnmaopoandes. and the routing

conrh P52 LA N RRRE R PEBLE S, Bt i

moddf HRSFNERr 6f A A cchp@Dfacayagesab Wi agsibecriieols. Ho'ﬁnﬁeNetwork Service
control and experinmental powders were applied

Providbiddt-NSBb farieg hepiigsn PRy ZAReD eHG FEion SR ng e bsriver
“ﬁﬁ&h m nutes, specifically, the panels were coated as
shown in Figure 39, with each panel coated on its l|eft
side with the control coating and on its right side
[O(WIZI h THeecexpérdisventraland seltdtivg. mddd %1 perésfrens metyeprk discovery and

ol e B OB A BT T s
WlMQQ RENiRESY T8Y R addreds)allodLTTR IR RALISES Iﬂﬁh(i’ag@y Q@Yer@:HB) connectivity
soy saucé and sugar (E-1), and orange(EU|ce F- wer e

estabtistegpeth ostaidoraac bubsefer of mohde pehsetieer (3HMhen baked
onto each of the control and experinmental coatings at
0Gfor 39 i Nt ddAGRunicati
(OG73T n b et B P RSB AU oy RO T PIRE Ly
instrucliPhOeI®ting de 8l I2. r¥isdeshadate peaoh Imzitlisedctb@lﬁbhﬁhc cgtitol plane,
si des of each panel that re coated with t

the funepiens ?féh% dta e proBAl Vg g F Ok g PEgopmagie 408. In
R

A R RDMSER SR ALY R gokypoic

mstni%ubhmxat Exlamal veltsi clo GRVPBh P TIRE ib teelrdsceved @d\/\élmc &P pwnel data is

wher, e detail.ed exam nati on of
to begBRYSEY  HgBLTUHE 4B B EGT SUBRGES RAT BB iRl Bapuipe device 212
[00187] The data is sunmarized in Table 5 below, in
(0043 C hInt(ﬁh% eﬁ%ﬂl@nﬁle HEtuRXAS aithesteRRd ol owbile Stvitén QMS) within an
and "LPTFE % are the fractions of the MPF and LPTF
apprayuiaprorBHttens). %ul?g‘mnd/@r MS may, proy e gontygl dgga Wingh 1y rgcelved by the
the ¢ t ang
ASNBRGERT) 2 AU b PG A48 Lo HEGS R gt nd
mstnﬁd@% tingd¥eéviideeReo réteiovdhe ﬂsta(ﬁ“dmh-lt}fefcoHamtEnRE tunnel For example,
Germany, according to the Young Relation.. " g@mihe

the cp@rqlm@ddlﬂq 3@ riberquiing daviset | %W@Y Eecepe the @F%%IOHS
o SYPEIFTREIIEI SO 050, LR BS Aphn rir
the de@rfon értcdrrectrGREgureeband priviitdt theedaga © thotangdtidevige. In some

emb e, gt S WEBRE e ghe g wiihi 45 LEuPe 1 Bl Convas
furth@CRRH Qb j @Pe tORi BEREAHI @SR Inddald étDStl@t@éNASNb@f‘»%r 210. For
represents excellent acid resistance as judged
exanpio tlogh Seree Hhinapcomrnl ASHCRA (pheding” amrn)traaf@v\i mobility. The
J/g. [00188] Exanples 10-12 respectively present three
data sets for blends of LPTFE (SFN-D, Chenguang) wth
each of a first PFA referredsto in Table 13 bel ow as
"PTFE (A)" (Dyneon PFA6900Z Lot# 38C1998X,
Solids:49 4% a second PFA, referred to in Table 13
bel ow as PTFE (B) (du Pont PFA TE7224 Lot #

NN A LNLNN NN N o ~AAA p— o A ~\ p—pe—p— O Al .-



SFN-D data is given by, (SFN-D data}/ (1-[MPF]).
[00191] The bl ended fl uoropol yner conpositions for
WE@Ipes83 10- 12 were prepared as foll ows. The BETES2009/045526

anount s of aqueous fl uoropol yner di spersions were

m xed under air in a mxer for 30 mnutes to ensure
ASN 0B 098k dloptfc@mGfagindeindilSREbE niRagenidie. Mepdnding wbthe

m xed under low to neglun1shear to avoi d coagul ati on
configfratising HgeAS Miseyer BRpALSe Rrqyidesiaio respures BRREr MRS el

to place a known weight of the m xed, blended

00915]S P§ihg :A‘ogg\l \%\egg@rf%qagﬁ% A atogllﬁggreqrf&' %hgétﬁﬁs sﬂ}?as \6OIP and video

pers 00C i n an oven
broadmslnuFmssesﬁmdbztshé ap@Eators suplows ¥ ol Rydls ﬁuﬂél?psdandsaﬂnaﬁsmn may be

unde 0 R 50 LN A s vt

both Nﬁbﬂ&‘ﬁ&w@ﬂ@la&&@ P8E ABN sce@ri2d8 ndy Beh@nipxed (¢GRI HieNLAN
was cal cul ated. The bl ended fl uoropol yne owder was
usagetditber pustoly the L AOSGgsriar rsicystpmomsdy] thFéﬁ qysﬁoaﬁm gustqger to tag
) he dried powder was placed in a
the tr%@ﬁ%ghé%cﬁ&f gg/r?pmp{e ‘%’ban and the pan was sealed with a
standard lid. The heating and cooling cycles of the
[00D8C WGeS &sa blotik diagran( df) anr exempldsy BGMidxmetwok0O 00 @arigid)

ther mal . f i 15 0C/ min. tq 135C
I MR N T RN TIXNE: AR
statlowgtg gCBSaZQ)qa g‘)/IS"’EO() s&%land [r%ilv%glzorﬁhﬂ n‘f@ké@e@ Bir@&BMFith the ASN

obtai ned duri ng e (1) ranping up heating
servep2 @t efsthe ABMN2 Q. yElt%’IVISI?i)QtSEmm datsetieshanBb @0 fap ﬁ@d{ﬁ mterface). The

( coal i.ng..proc eaks per
B 205y i i oo Pl SR AT PGS alRY b3, B9 el Spsg e
proceBSiRPBAsRE bR RoABINRALIDR InsGOLE AR reRNGUEroRN dqea@SN server 208. In some
resistance testing was as follows: 1. Make liquid

embodjreerds, dlfe RPRO4mepmIFTRES rontngaleiss srdipsaptingsdevice g discussed
herei tihhe appropriate fornulation to the blend created in
© %%ep 1. Use the follow ng formnul ati ons and percent ages
to make the blends for drawdown. 3. Blend the m x
[00gEt |'ThetBS 204 idayateceivel bbxh'xﬁﬁlmcétlorUBistrgctia)np ifpet thagily saver 208

smal | amount to_an alu m degr eased nel. 5. w

and didrorm 416 1 200w F78S FRRGITER ol aGh ik PIBNTEL TG SN

gatev;a Mol e @?N %0@' 'Tﬁe aPRuaRESn 1n§tru<!”_do%§ el hﬁstﬂ@ﬂ@xle B‘SI!O4a to

gpr oxi mat e m nutes at 2000F. 7. ve th anel
tunne dlezlda@i)ﬁomnhie MSaZ;(N) wmgaahdPttivored (vig Nﬁﬁbﬂl@tlBktO the gateway 504.
for.1

7500F.
Anertalg e Spmphisication kYETord P W DS 204 Rl fhgdta sine

a VLAN lfuhﬁel'aHH/%r AR ideahgesth t@ﬁ(dﬂherdﬂaé‘efhté(ﬁdnf(elgl d3$2’@4b|) apls énstructed
2 600QuL of 36.5-38% concentrated HO in

from mefzﬁgw sarver Rfavipsammyinicaien puHertians, he exting deyice aﬁshe BS 204a
sibilit inconsistent filmbuild. 3. Carefully
may&iaecc?rﬁl %nel with HO into the petri dish. 4. Cover
the petri dish with the lid and seal using vacuum
[009'8]3 aSEhe (58N §aﬂee/ap 504 uragsinphckt the dp@rimins thevBrtynrivband provide the

the pictures at 't f
dota Sy &nt%?tréé)ﬁt RSP 1548 legacy carenssvork 35,8 of 808G B netyork 512.
best). [00196] The results are presented below in
[OO-E'QEI & Rarigty &nlﬁ)dl}{ﬁgﬁtk P-E% Br Bl?0 850 XatibSmaNBe Meb ed to perform
FOR DATA PATH IN A WRELESS NETWORK COPYR
routiOThGfor{s@® ti)marlw tqu@ng devieh2!l i Bldsoskitled ot the ﬁrtswﬂl appreciate that

. paten cunent cont ai teri
a WIrEISW:iﬁrﬂ% nbayocio&gr 64 coﬁgmng 8B )Wf gagﬁgtsba 1\%% ?()Iﬁu %%e%ct% ptef:form data
path RRLEGHsI@NtHeQolithfy dedttialil cdERuadUREE antidis. anyoenexaiple, an
the patent document or the patent disclosure, as it
appears in the Patent and Trademark O fice patent file
or records, but otherw se reserves all copyright
ri ghts whatsoever. BACKGROUNDPgl. Field of the
I nvention [002] The present invention rel ates
generally to data path control. Mre particularly, the
|nvent| on reI at es to systerrs and met hods for data pat h

ey o o -~ =



[003] WMax (Worl dwi de Interoperability for Mcrowave
Access) is a wirel ess broadband technol ogy, which
WG Pp0o4d383 poi nt to nulti-point (PMP) broadbandP@i/Dst0ese45526

access. WMAX(tm is based upon the | EEE 802. 16

standard enabling the delivery of wreless broadband
uncorﬁ%@}’éd%e st dMvRapiraadigit Gatg anardasdingadsadyevih GREttuanging. A

nobi | e usage nodels. The | EEE 802. 16 st andard Yjvas
configiwedbasg station. hraravee mayaripim dacpdatz pgh functigigy of the ASN gateway.

e SRR SRS g DS D ) 08 ooy S0

kilometers. [004] Al base stations and subscriber
[0086fat iFdGs6 o ablotindiaganbef aNdweXipboyphsestatiom§ea. gy various

t hr ou a rigorous W Forum Certifjed(t testin .
ermbo LI TRAROF B HH Ao Y. db eHEREe b agiments
describ@d Helelry ele E&APAGRE daPbe UBstiabted@o MDST M6l Habastatdns. Aiiasresult,

I's enough bandwi dth to sinultaneously support hundreds
the eash bpsesitatmaseay ednuprise-the pdag dedemt Which yecghgs communication

mstrd G 2o SRR E RO Bl e FE T ARIPESEAN: 1

provide up to 15 Mops of capacity within a typica
[008¢] | ThechastsstatonQ04aendyhvoaeprist ho Rétreodule Y9 a routing device 212.

t echnaol ogy .al ready has been i ncor por i.n t ebook .
The Rigrmpivle 002 o Bentediio resehe daie g apultd HERT A dara i
' (FEA0BFaqh any f .
desr 5 By NS08 ol Bk, 008 e apumgmmath oy eauncy

Di vision Multiplexing (OFDM over Edge, GPRS, or HSPA
[0082] delthioseskiledyinahe bamdlbiappraeifteithatdhehS 28A8may gamprigy &y number

hj gher dat.a throu Ut~ W.E N re th
of moflfin S BB e sutions BE RARR. 20%dRARa be configured to
perfofth $flcioRfobaas @sanhidiertt Bhrictibhd, istioh dsdfandef Figgéring Asigunnel

operation and the possibility to keep higher order
establighundnat Oop oamoys ofber mpdulesiaay Bx e@HUFsH tp PeEpaR 1adjo gypree

mands GRS oA RORRE BT AR R iSOG A

Protocéll) pidxe; kéynampersst, agpion tadnagesent sandlprasul bayt gr@bip management.
Subscri ber Line (DSL) nodens and cabl e nodens as wel |
as. WFi, Products from W For menber, conpani es .
10033} erP il %m%%@@@%@@%ﬁ?@?%r% e&%ﬁ%ﬁ&%@@?ﬂ gha wireless
netw@d]:il%éy%hﬁ% RtoutAB dkliRe 203 - Bi dRinatide embodHRRAAYEd &ore base
DM-achi eves high data rate and efficiency by usin .
statioms Irtaly e @perablyl @ppled go 8 soutingrdevicg 34 s Thersrusiag deyice JE4 may receive

one. All. future techno ies f 4G Wl | e .
commgpigy PodriB Uyl [ TBAH Ao oRsbnar ErSisenay B e e devie
212 ‘Wi iop bfcapsiens td Hebng devRePADC e (dutMpadice 21 grg perform

in Mobile WNMX technol pgy and the | EEE 802. 16e- 2005 i
data atlafenstionality in epneplipneg with semmpaicefion insfrugtang 3g dergribed herein.

Frequency-Di vision Miultiplexing (OFDM. The difference

O350 3164 LR LERHAPLPBL B Loy TR 95 885 )
704. Similht @ratodiThaws distiasaddiceein rthasontss ipbane of dm GBV erag|be abstracted

user s. SUMVARY [008] Ln vari ?#ls enbodi nent s, tl,lﬁ datba led t
from g7 e b YT HEPRIMPRISTANS SR FRUE s {4ymaY bF coupled to
an A¥‘N s&LE8 St eﬁﬁég@rsgw%%nh&ﬁ roNBEuraMbi {sec FIE ®r the |ike.

n sonme enbodi nents, a routing device conprises a

control nodule, a service nodule, and a router nodule.
[0085k doneriobs erobhsimentayth & SEERBNporwatientior @giwask 702 is operably

C | cat.d i nstr [ from ryver. -
conn UL RSN My G aBh gl B G p R AR ok deviee
212. GRBFMA &BbHiRntsNShEn tHel (8IS s@nel THoamU diee dating patite 212 are paired,

instructions based on the conmunication instructions.

The router nodule nmay be configured to receive data

froma source device and routje the processed data to a

target device based on the data path instructions. The

control server may conprise a W Max server such as an

ASN server, LTE server, or CSN server. In one exanple,

- e o - " o AN PSR 1




instructions froma control server, receiving data

froma source device, processing the data based on the
W@ 0oa#i38at i on i nstructions, and routing the pPODESHEU045526

data to a target device. [0012] A system may conprise

a means for receiving comunication instructions from

they @)nﬁ?ﬁﬁb A@SNS gfite®hy.aTke foR€AE dévige UEE B chbmdiinicatioely Qeupled with the
devi ce, nmeans for processing the data based on

Interned APfuthecABP SRS the leeaet saspactwarkS ). ped the %%Gr%‘?liwtworks 512.

the processed data to a target device. [0013] A
f t
ORGP 1S RS0 TR AT TRE o) S BSLINALOAN o
depicfrel).f Bhemcarting tornthunithgomeiotold nmygwomar@eoro‘ede Fempgnication
canmuni cat | nstr m a, cont r.ol er

instniE G 1 B rou PR P 1 SO R0 PATS T GiradEl fignifhg control
planedfdeFuRARAE 0L AR PAHITHAY BeAldn@B] e STtk tounS cotinication

routing the processed data toa target device. [0014]
moduley Wsomsiexampissdhemtiog comauanatiop medelefd may generate
comrrglgnit%artl%ﬁtl Wﬁtl&{p\}\%ﬁ%lﬁ#g haPh?tE % I: rh(%et\éqe(/@d fF5m ark%te&ﬁﬁ Kp tunnel.

Furth@ﬂ’ﬂi&iioﬁﬁﬁg SomAunehtiamedutp tiageastact e eowtm'ggieemmzrl Dlwhere to route
at a network device from a source devi ce,

ta
the d@}éﬁ’é@ sftthen@ata P bR dUrthes Prsesses s atnacladt wor k devi ce

regarding routing network data based on the contro
(0088} @ FuMhbs, e CS’N%erv@f 204 ﬂ‘cﬂ]‘ He E&ﬁﬁ%u?é& foMRrfbhd tcfn‘ﬁ%l'p%x% functions.
to a routing device, configuring the routing device
In soipaseamplas, ttlmCSNLﬂerwg 70¢msiay gperasres the kaes @gemg(fh/é) owst pay also
the s evi c

proviga i st G REneaEganey b B PR P ARG serven
The @m s&Q8af 7%@}%1%@% t \ﬁiﬁ@é@ 6 erfbRR Hokt (T&ﬁ'lgﬂl@iti@ﬁkanagement and

devi ce nmay nprise a MAX server or an LTE server.
mobilify @me@ﬂmahﬁﬁﬁf\@ef\t@h é0harneik rievereer yses manageaat of QoS
and sg’ceurr{ Y chﬁ%e\rllu’s)é %IBI %’%?&é@e(!a\rﬁ%{i/soﬁﬂgvlat% gXteglbikgantdqﬁtef\%ﬁdﬂ%gmth other

netwbssutle b PSTEN f(ptﬂiﬁctsh@tcl@&\teﬁa@hw nedwerk),s8G I andh geiPPace
to the routi ng device. [0016] In various enbodi nents,

b R RSB O ol
opera%ﬁﬁgﬂ}f ¢ gle'agﬁ 8$Suttdy &5 {2282 9 sAnS BBBbdilenRITRR S0 data path

r'f ac e ingress interface may conprise a
abstraypien] dsi desgared hiecein, ¢ iongng deaps2il 2amayp recCiGREpmimunpation

ress nt erfac C ri niIpP | P
st B 2 ATk T B EI NGV RCE KSR UBhpHa further
confibM@tib CThORShO dFi QP2 IMBhaN b Bl 3EO AR 1dGhé kel dritBat sends the

arriving on a specific ingress interface, instructions
commmn@amhuwltumgpsouwém the comaRhicetieminsiactions msFegegrasss In some

f d/
B S

the r@fting @evic€214.Q0S) pol i ci es. [0018] The nethod may
further conprise matching network data using packet

(008303 oA e, WF e anmuR et oo AS seiipr clRgRd G GoN server
706 rgééf l}f@ﬁl&:og@( &P Yith the 'éa;rhélﬂ)ugﬁ% HEGice I11E P?let;n\é@kngle the routing

ce may e configured to receive control data trom
devica 28 dmayectieve deta figenebasestationtandigr msﬂe statiorofrem a GRE tunnel and

o B R S aEkark oL, DaBee 8k, 520 he oo

506, RRAIHISHY, ARSle Ry @oF MW AE HGVhikFor (AOSGI I oBHe HEWOEIS 512.
may be configured based on the routing instructions to

recei ve network data fromthe source device, and route
the network data fromthe source device to a target
devi ce based on the routing instructions.[0020] A
conput er readabl e medi um may jgonprise instructions.
The instructions may be executable by a processor to
performa nethod. The nmethod may conprise receiving
control data at a netmork deV|ce fron1a source deV|ce

. . o, . o, .



[0027] FIG 7 is a block diagramof an exenplary
connectivity service network. [0028] FIG 8 is a bl ock
waoelegn#issdf an ASN server and a CSN server PCT/US2009/045526

operationally coupled to a routing device in sone
enbodi nents. [0029] FIG 9 is a flow diagram of an
[0095}9 NMYiRdetheEENORred 706l 829 B NGdal ZLle dbiiingideuice QM2,ahe routing
data in a WMax network. [0030] FIG 10 is a bl ock
devicgRdgmapmneed aot taxachficapseividglatanin andbiternel [ noaejexpmgle, the routing

dev1ct: v 1 # FBE/ ‘?%b\%éfb%&ﬁ@lé’iffﬁ Qns%?ﬁ%g?\lrsafﬁyra ?lge;%gfr\ln s%&eﬁ%@éjfor}gtrleve the

data ieoqﬁmmi eyifid @RE painbl fnr deagsovifl® Gid3ataHm@hotBfurtheatufvhading or
agr am of an exenplary nethod for data path
encapﬁvlé YP AGeBBFRPIED DESCRI PTI ON OF THE | NVENTI ON
[0034] In various enbodi nents, the data plane may be
[ooet)pt Uﬁ‘ﬁft&ﬂelfefn%ﬁd%n&ﬁni My omeﬁeylpao@dwja&e HR&SIyNB tNOIokting
such as WMax, WFi, LTE or the'like. Data pl ane
devicg2l2via IPdummhﬁg g2 pthed SN pidakt Fiovler togthe Adhg$erver example, the
routi ocgetv{cféléﬁ gar S&ejl%fctoe;&ngg}iﬁlcﬁ%é gﬁg ?rg{noﬁ%él?/ ﬁmﬁgﬂgl;; &)mmunlcatlon

instrud8yhsCleorh €lid OSNisbg et M@ ﬁﬁlttﬁetpb@ﬂ&iefthﬂdéta odxsi s ythB destination.
conpl eter ignorant of the nature of the data being

rout ed. the data plane devic
[0089] qi F¥% r9e1ﬁ? g flgy 5@%@&1 clenemplsy permed for rchsrltr?dlzed difitbution of
data if]ia f\i’%@)@hﬁ@fo% Qe thelBAB mb@Ule 9@@{5@& ?IG ' 3200@ the routlng

Max ar chitecture, actess service network
devicpRaD eccbivas toromsinivatjorbimsipentioos freth dyA&Nrsover ?tbO e fa:@n the

at her t.han an c c et wor k ver (
routidgGipgpy o dRaic TR RF Bl Ry TReVRe EmaRiFERE. fAgommunication
1nstru%ﬁ61¥secrorrfﬁbée GRIREHSS t@RetASN dhed RVEYa seN1€e l6W) frofh a specific GRE
devi ce, however, may be agnostic of the ASN server. As
tunnel result, the ASN ser ver may be repl aced by any
wi rel ess network server (e.g., for a WFi or LTE
hi )t Wit e
(00836, thSEB T pE PRGN oS B MRSl dbylobB Shetef Bt data from o
sourck Idevuc@mtcihrag addsi Irnesterpta@()6b&1ersen1hm3ddwlt 80y mismtdiethe router module
routr ng in a. different

routin ce that rfor
306 Oﬁﬁrﬁf@r‘tgngng‘?/\‘r’é%ﬁett’ pr‘t‘t‘?ésp aed ga th e(?é’“émumti\?tt%ﬂftrucmns (e.g., via
data ﬂ’a?ﬁ:gﬁ{rh(g & 'mkxﬁﬂﬁl t?@ séloWe rn%&u'lé”ﬂ)ﬂ%h’rﬁtﬁ?es Wcl?’@R'El tunnel to
perform e functio the ASN gat eway. [ 0036]
unpackadatofrememt dgkitrvetsttss raukee malsie HF6 dcherdwiglel ess net vvor k
devices (apart fromthe ASN server and the routing

)., W ot need do
10085, S hisFgh: e o el e PO i FEE S B T Srafiediy) based on
the inddréd®nb BOAL theBervRRndduge J0ILbitRGtaBRY UeEcd®Ye. hedevice on the Internet,
erform ng data plane functions. In other wor ds, from
an AyIhgerysy ¢rgBetike)e of base stations (BSs), other ASNs, or
a connectivity service network (CSN), the ASN server
R4 ' V) enfor
00921 aqﬁG""'r(S a Q@?\’,{ &Hgﬂg\j\ﬁlg%fda% égg@{ﬁ‘%{ d&HQﬁcgefvg%Qg) PEN fn? offthe SS,
MS, ASN&eﬁfﬁt I(EN zarderdditpitalpatifer, asaydigsar inktenceheitled digitsl device 1002.
er, i npl enentation th an inte ed dat at h
The deetr% deviggy EOQ%ﬁogatretﬂ%ep@arsa%  PEBYGE Pt énaag@d%B@ an input
devrcgqm %XconnQLQHt%ti%n%iV&‘d?k hrﬁé’t@&etl@lg%tdlayr a8Bicd @
Be buggy). For exanple, traditional ASN and/or CSN
commﬁuuﬂawslytcenlded o pecrlﬁmumcbtmrhcltaomlrléﬂ 6. pifhnproacﬂsodm% is
functi nents
conti il o o e BT R Ty -7 POERERL b Pt apiiments, the
(e.q. Junl per MX or Mseries router) nay performthe
dat a pI ane functions thereby sinplifying the function
of the ASN server. By sinplifying the function of the
ASN and/ or CSN server, the ASN and/or CSN server may
be | ess expensive and nore rehiable. [0038] FIG 1
illustrates an exanple of a centralized architecture
of a WMax or 802. 16e systemin the prior art. FIG 1
|Ilustrat es a WW Netvvork Reference I\/bdel (NRI\/D 100

o T o 1 g "



[ 0040] As shown, CSN 114 communi cates with (transfers
data to and receives data fron) a network such as the
WO paoen#ess3 (e. g., application service provi der PEBP$2009/045526
network or Internet 120). Simlarly, the CSN 112 may
al so communi cation wth the ASP network or Internet
procedseB 1064 Edhiptises kireuiEplr ddy?prabebsor capdéle 0O prodedsig! the exdctifable
one or nmore ASNs such as ASN 110. The ASN 110
instrusHgifuni cates with another ASN 116. Each ASN may
i nclude an ASN-- GW (ASN gateway) and a plurality of
OO‘QQE‘E TiedhiR8S 10B6S0ordfatd eSQJn?é &4m T&%fﬁ%ﬂl&?q@@@%cm storage
rise an ASN server which 1s in conmunication wt
devic€SNudhl® Rébt, ROMi R\ tzobe, (isug. meraeryR3ci bt earfoais eynbOChm,entS
ASN gat ewa ormunlc S th on .0r, nor e
workag it s et R By BT e HERIoR; ate P o BEGoR s may be
clear&PGuIBRR B YASIdRE 16 H¥RhEAtjogn needs of nobile
stations (MS) or subscriber stations (SSs) within a
coverage area. [0041] A BS conmunicates with one
[0093} e Thsistaragest Q08 inpladesasy storagsi configured foedqysvied ﬁ@ae data. Some

examles of il SOt P! s, AR ARHRER ppfl o ffes) SRR ARG, g magnetic
tape. dachef t}tehﬂerﬁbn‘y slysltbmr 06 and BidYt@nage dyiEm s@Boiohpmes @osnputer-
EEE, P802, 16d/ e) i ncl ude additi.onal protocols
readebloyTapditm 5P NS S GEHOANS 1 BREATTGORAH By BRSO
BS in different ASNs may directly comunicate with one
[()()@BPt hefe 19f!1ﬁrdef/§§ ROEH s\ idedies fIRe Bpulstiath, e.gRnouse and keyboard.

erfaces Addi ti onal functions that may be a part
The atput idevips] oytpieth dete, ¢ Hud spaakertdisplay tldgse ghilled in the art will

appreﬁgxﬁ dtglﬂ‘ t?ll | tlotre}l{gle Bgﬁgf)‘\‘tﬁﬂ&ﬁﬁlg? @6 . %g? ﬁ)ﬂ? %&iv%c‘errg@ be optional. For

exampR$ ﬂiéfrﬁﬁtlﬂ?d@%ffﬁzﬁbt cor@)ﬁe foled pr@yesedﬂf 1®0¢ ane ﬁtemdry atf)(DG &s well as a
cl assification, E%nam ¢ Host, Cont roI Pr 3
dev1cs,t@;@>¢ewg@9 ﬁﬁ@g‘g%(ﬁg @ggqngwnﬁsgﬂg@gﬁ@/@f 1néeﬁ 101 and/or the
4)9r oup managenent. [0043] The ASN gat eway nay
Outphg%%:%%?égur ed to act as a layer 2 traffic aggregation
point within an ASN 110. The ASN server conmuni cates
[0089] h THeecoGBhirtidA2ioowetwak 11R3rfacr¢t(e®rhalm®wor1'<hetemce) 1012 may be

couplediy 3 39 Eek Bt ABRE oI PRy b Btk - e £

comﬂ%ﬁﬁéeﬁﬂoﬁ%efmﬁﬁ G 102D Ay subp &S corhuicaBorLE\ed R Effeifet
the bearer plane nethods (e.g., tunneling) to transfer

conn¢ceiodat serisbeanmestiarh e pASNelicponeniign: dnsl/a@sm A4 copmutign. The
comn&%ﬁéa&pﬁ%ﬁ@ork rl]lﬁ:#xifaéc 31095 n%a&fals%ssll\ll B w%rel ?P%%I{nﬁxglﬁl%gt?dn ﬂ;}:tg 802.11
a/b/gANWiNagi NYE, Vx&Ei)OItr»eﬁlméra@)paxﬁﬁﬂﬂtagm@kﬂlaﬂdm &ﬁnirtstﬁatahle
control, cachlng of subscriber profiles and encry tion
comrparyeationRatveark anferfaaerlOl 2 sampynpyrt raany airgdsindenirelassgtandards.
managenent of nobility tunnel with base stations, QS
Yhdt YRR ' fth
f?@g qp{vﬁlfﬁe ?;g%rg’cfl&tg%gh}%qls%Qﬁltﬁg@{}heggglt}é%t i d(r%\&ﬁle eie)(nenjts of the
digitaldevidSN)@eare @ot hmjtediosthoealepicniddatiéGwl Q. hA alngitah devigeSNI02 may
comp5E BRToP B O L WL AT SUBRGIeas 1han Hose &picted
(e.g., WivBis NGl cr A ts%t@?n@QBh&Qsclr&nY%d)rﬁé‘t%c%ﬁﬁl iér@%td’\ﬂ tﬂ'ﬁrﬂhei th@rdware
ASN 11 that coordinate MS mobility ween
clemd¢d may share fiRgtipsalithendstillbd wttlemcy@apaﬂofbrebmmémﬁ é@@rlbed herein. In

bet ween het ero or d| S 0046
one g b PisonE nad eRrer Rty B Pl fT ke SoG bR andror a co-
procclQFBo SR G @BINRRIa)al SO provi de t he

aut henti cati on, authorization and accounting functions

(AAA server). As shown, the CSN 112 may al so

comruni cate with the SS/I\/S 108 via an R2 interface.

The R2 interface between the,§S/ M5 108 and CSN 112

and/or CSN 114 is associated with authentication,

services authorization, |IP Host Configuration

rranagerrent and rmbl I | ty rranagerrent Thi s is a Iog| cal

Y e T o, o, oy



112 can al so provi de gateways and interworking with
ot her networks, such as PSTN (public sw tched
W@ 200ephsse network), 3GPP, and 3GPP2. Those skPCT/E@820091045526
the art will appreciate that the CSN 112 and the CSN
114 may performsimlar features. [0049] FIG 2 is a
[000 OiC Kn dha@Isamn bt xenpdl af Yaacowin Sertié seual ewmrglare
202. In_various enpodinents, the traditio

separmeqi}'\?rx B sxBMPlen thesrnel af dhe datg ranking @Ry et RarOpBE ?1 first dlgltal

r
L R S i e
servegalTrhe dctualheut&@\map lbb perfamuditye seoond «hglt@ieiwrce sndyas a routlng

oG TR, W SO RE SR Y AERLOALTERELS mpy encar

routlrngHRHIcﬁﬁns ?@ I dopkiRMScatBRAnstidBons) Rhadkahay BOPRKide a6l e routing
or nedia ayer) communi cates with the ASN 202. In one

device kfagpm thq RN Taed Theiauting devise mey thenteute peeyaskdata (e.g., data

202, . T [

fom 88506 A0 vegees) Ly Pl ST By e 1
some2@bodinngntd, SiesacBil Ziidiag afidatd %ﬁbrfo&lﬂe&ﬁ?&l tleompoting deti¢eo rRouting

network 206, ~and an ASN 8atema he ASN qg 5
lnstmzben%wp?qr@@sseaﬁstmﬂpwp kg ropipg ﬁ‘aceat AlentiRly the data gath. In
some%ﬁ@od%ﬁﬁ?e&@é&r n?}%tr g&{r faawc EeH &%lgnggttflﬁ% fekrecoggg{ned to receive
and/oo: petsfa)m funofiors i etspoﬁseao therrohitiznohstyecoss. pl ane

protocol s for communication between the BS 204a and

T e A T

from BPafidlaf ¥ r &8 iR¥aNce 288 proti@e ERNbI Dparb aire:drdde ntel@isce. An
iProtocols for | P tunnel managenment (establish, nodify,
inter

aerdis pdogied dy-gi. F R eMghiie B Wmﬂ) phehywsahplit o gy access router which
!
recelfﬁ\é%pld/%r rg%ng%y 5‘?!&%? ﬁﬁr él%ﬁ@ﬁlte@faﬁg lﬁg %trelhﬁge E@Wgﬁg%{kets exit

the acth&s Bite? OAﬁ 1@&336@%@8 i ah éntwifide tandidhegacBSs rivg.at thBSccess
20452 over an R8 in g{face The R8 interface co iz&s. )
stination

routepf A ORI fungel manbe glenpliethly srdduplgée- g+ sRpEceTgPOinh s 8

endpg‘ih{ Hﬁkﬁ&&RE l&:ﬁl r]IGRE %eﬂ%‘éf?bg VR Qﬁs‘cwﬁ@cﬁn It'leC @9@43 The
stations to ensure fast and seanl ess handover.

mobiledBrtemnep hrapde donlsir siescribbd prREFCS3H4. t hat al | ow t he dat a
transfer between basestations involved in handover of

1003pSE b SRl ettt a6 BbRer R RS i Bepo a
separB@idifl abdcad@dhtas aRahtraigErvef frBﬁlQin@ﬂfék gigithleddevadel sQ¥h as a routing

controlling the data transfer between the Base
devicst the sane rauiine deeide may franaelar 2 viriedy ebeqniiohsersepi & one example,

the sadl&ﬁo&l? rq% 8%\?963%1]? IQ‘:%B%?% nn‘fé’ﬁn cﬁQXs %ﬁw %%tsérggr and a CSN

serve( €Tk routth@ d&fige inBg F@y nanvedt dang b@se& eh\the®ufihgmstrlitt®n8Fom both
O4a may conprise a digital device. Data fromthe NS
serve@@ Ot hose EJ?IB‘?F} aahe By wilh éPIEES‘?l?@zﬂéattﬂée wn&ml%mémvefwgouﬂng
| el ed through a generic
lnmn;gﬁ fﬁ%xgh 3%§§pQEQM%E?8% ggtunnel to the routing
device 212. In one exanple, the GRE tunnel creates a
[001D4) UBHe digitadtletioe hai genetateskrobiéngumsmudtivas B@y:_b(eztaolacmd without
t.he routin deV| e leﬁﬂ$§054] ige ASN ni cat i L on
replagiag {5 RUBRBI§ Vi, 9 Ref CINA S GPY SW SRTE Y8R
1nstr&ﬁ&ﬂ§3ﬁpatr$1ﬁm§%e?=@é% e rB3adQ4bitnad NTERGrASNT gL BM@Y¥rver may
. I'n sone enbodlnents the BS 204a may communi cate
also qmtrhl BSr@0Ul devige bhigersMingoring atrigivnae Tiprautipg@evice may be
The ASN contuni cati on network 206 nay support
conmuni cation via R6 and/ or R8 protocols. [0055] The
ASN server 210 perfornms control plane functions of the
ASN gat eway 208. As discussedjherein, the ASN may
support AAA, policy enforcenent and nobility
managenent capabilities. Additional functions of the
ASN server may |nclude but are not Iinited to,



[0057] The routing device 212 may receive data froma
source device (e.g., the M5 200 via the BS 204a) and
wW@e@oilgss: he data to a target device (e.g., theCITZEBRAY045526
depi cted). The source device is any digital device
that provides data that is received by the routing
agnostie bk €£the 3&vaner detl@kt(e g Widdax, 3. T®Yr othgi fiedlvordkg wihteh provides the
that receives the data that was provided by the source
routingd$teistignss t he routing device 212. [0058] The routing
device 212 may be configured to performdata path
OO%LﬂC o §6rﬂg embOdiARBCHRTREr in'tRUFJufitle dEULER HAR g&@fy Rfreceive
figured to generate (or assist In gener at i ng)
routingeingrictionowhighenutapgoitity emrgrs)hat aranekidpin ﬁ@rrvut@e The

o S ARRELEE P h S PR o 0 SR R P, i
In sorh€embbdivhetsPERGbuter Hl@% e oiEpHisT Ay RAGIKE tosaad itisat ISPRcific to an
bytes. As a result, e maxi mum packet size may be set

aICthS@“M@fO“W@%SPOWWa@QN (e delii e WaMA¥hy be
configured to process the nonstandard packet size when
i R8e@ns bet
00 955 REHRER LGB 2,0 b Bl B8R v
two ok umﬂeﬂrgdalt devices mayerﬂoeromnbfwsda?Eeramz}l Iinsiea(hra I@gl&k:ing or

For exanp t routln dev 212 ma
adding TG R A ORI P ST B RBIOPE 1oP Sl Bugpg Tistons (..
ASN Qﬁ@&‘ Sendati& Jresfl e @SN é%metr ke tHeRFriok AN fherd thap bR YhlBple routing
data to the CSN 060] The routing device 212 nmay
devicbeeasbrbingtisiagd atcomrmrmlhy gedilablgirputer. Hé opsSrousiag deyice fagls, the

R7 Th R7 f
con g TR SR e S S5H B RARAE g o

compfidé EdmMeRIdIB availghlatdutert, Feflaceneon® g redurtianibaok @Rthdnbe less
instructions fromthe ASN server 210 are received from

expensfie anduess sgmatexi then EpRCINgSRHIFEAAYYS AN th§PrOTAH ons
conprise instructions to carry out data path
f tiyen |
O IRER L o00R ATy SO ERAEERA BRI A08100. 1
some@REbotlinkmes, titaASN sBivet D HF tomprisestheriackdtifamnvardisg nuxdnleolriQO In

oSl theL 515 Le Be HOVIGSRie 8 SciLs on
Thosé BQlleBRKELE Q\)lll\ébﬁre&af% thd ah{ E@ﬁt@rﬁ%@rvefz & % freleisrk@rver) or digital

conmuni cation instructions may indicate data is
device mdyecongrist tedatkaforavasdiog infddelel 17 00uhm eQm@@mbmhmGntS the

f d dt f 0 1 FIG 3
rnc AP PG BB MR BB i g s
and/or Qitlifan@e k@i ce 212 may be configured to perform data

path functions for any nunber of wreless networks. In
sone enbodi ments, the exenplary routing devrce 212

[00d 88k r Theenacket doyvarding msdleel 196 zomarisesiapaighing argdalesf2. a
forwdtll %o%ufeoﬂ gr a g%r?du%) Pt O6TQ %rocaﬁ{:]as'i modm%dilfb§ atda Q?S module 1110.
con ceive conmuni cation Instructions fro
The rﬁatslﬁhg &rodal,dﬁh 0asndyhendaN @erorenioré nattingepdtaicea)s. to [rﬁh@ﬁﬂl]ncomlng

netwqrb i o gL & SOHOBAE SESHOTHE S ohARMSe PG pecket clasication
rules 't@&étéx’fdﬁhé Qﬁ%ﬁ i8N ke %?Q)tné %k PRI ReB Q2 serl fee M s. The packet

exanpl e e servi cenodul e 304 processes comruni cati on
classmnstﬁmm:liersm dongumist beti@sio bolakep fuliderdifizd da@ rpeedxsddesn an

struc ons b sed n ni cat i,on
ingref e BTSSR DG ORUeeT T BrL s Rdeueture o
Conwggﬁgn%ﬁggggﬁ@ﬁﬁ§s sone or aII of the communi cation
instructions may be provided to the router nodul e 306.

[0063] The router nodule 306 nay conprise a router
such as Juni per MX series router or an Mseries
router. In various enbodi nents, the router nodul e 306
recei ves data path instructiens fromthe service
nodul e 304. For exanple, the router nodul e 306 may
unpack data froma specific GRE tunnel based on the
|nstruct|ons and provrde the data to a target devrce

F A/~ AT o o . o NN~



may further tag service flows with VLAN i nformation
for VLAN tunnel inplenentation. [0066] Those skilled
WO poobhes38¥t will appreciate that, in some enmboRCTERL089/045526
the router of the router nodule 306 may be repl aced or
updated to take advantage of new functionality of a
[00109] NTOWHRE efn®oiment, APM¢ket fladdifeer sbIptisdsahié packet dlissEH@Eon rules.
enbodi nents, no further changes may be made to the
A pagkstielpssificd andyccomiprise ap Indgs WASHG ay %FPHSIer? R5t9sKy and matching
COndl?rJR g\qllé’flefﬂ% tche CIO'H n‘éé{&?éf TX Huﬂfbtef U (EI‘ tQIn&c’ ﬁfie 1tnagx gmay %ﬁlquely
comuni cat i on 1hstructions may c ange or expan
identifp tei dhag;sﬁier/ o ﬂleﬂﬂ@rfacmldmirmamha\wwahiee gsths eangerof 0e65938. The
. ASN e co rovi de new
prioro s LR O menSting R G ot S KBS HUARIAGE wied vk some
embodHAGH, Qﬁ@foﬁ‘&/é(rd%ocﬁﬁé Yi@Sthe dr&p R0BuRXNAUP) tBe broadcast module 1108,
communi cation instructions may indicate a different
and/or ter@6S mexluled 108 ext qonfighed ta pensraie @R:J@‘ merelrmmmn@mctlons that

are S‘PFP& V‘élﬂﬁ{ﬁ}getrzp%?%ﬁé%mk?lgv\lf q?%g%gp%p%‘F e 4t H’Ofl W1 194 may generate

one or ¢ Birudns BT RIch§ 8 S@hichidipeondition wad &n acftidhrtme @erformed that
and/or circuitry. In one exanple one or nore software

ISﬂoﬁﬂdgﬁxmﬁwE@ﬁﬁﬁwﬁﬁhg i nstructions capabl e of being
execut abl e by a processor may performone or nore of
00176] MHRGLHORS n&fduw]lelo eBESGld #8brb %lﬁin -indtfhictions to
[
anot her exanple, circu may performthe sane or
forwar midteting mnomurgnsafﬁ@\mtremnwbn ¥ gpeeifieddgneeningerfaag to a specific egress

e S e 1 R S HBY Bl S 550 pouting nstracions

to for‘%&‘ﬁ?@gét%m &ata [0F., BHAPRER ed BONPL OUrQUENIcel FrdmUsRafgreésBterface to
functions of the various nodul es may be combi ned or

an egtiisy inderdaagi fFoe example, an[/08N6 83rvemn2 Manppieseisapeorirahdatagrom an MS

that r{f\g%) %](j)ila{al i{gcg'g?l? qugﬁolgee&qg#g?g tocz? QFNQ% e?gaéa%d?oll‘ %Ré’xfg& device. The

forwdyd RRQRIENM4Rh ot gsetatd dkd\meke Ir&tﬁ@ﬁkﬂhﬁ:tlaﬁﬁtorfeﬁ@r& ackwork data
by the routing device 212 via GRE tunnel s that

receivifl fzers rnsERERanelsnd éaftermaencapsdeingghe data) fugngl e datd through a

spemb%@o&%ﬁ?g g% ﬁie ggtg{?(%% i@@ggg (Q% é:lzl\i@\{ﬁen be provided to

the raigingdevice(d.g.maig L@Ebﬂmwytratocolan join V\,hl ch flow via
comuni cation control instructions received by the

N YO ONTRVENEN(RIE WL fE N
servemfﬁaE {aStesRRG ketw I BhiaGRinh B2 (X058 E: is ThBe fofvhidedsd a SS. The

data nmay be tagged by many nmeans (e.g VLAN, GRE, or
forwmm)dulw B3 m@ygemerﬂée o oyinAgye dautalgagstnfctlwsm reegivg retwork data

ut .the to. multi
trom spe it R g Bind? b bRy B} R s 467 %%Saeﬁlf{&?@@]\‘}m
be supported through the WSG nul ticast nechani sm
[00M3R] duSopkRatbodRdEs, tiRaohvat annkle 1 H4anspasd gd:rﬁtrate one or more
mul ti cast-SF on RF downl i nk_whi ch may be connected to
routing BgEegtiong topeafgrmagvarigtslidi fepsnbiR % cwagﬁaa% tashi | gurapple, the

forwgtr NG egz IS'][F) rﬁ}%e%ﬁﬁ &d fo n%ern&batté (?F%f?‘ﬁlé(?@?%\ﬁplg glﬁsrtreu tlons to create

a tungﬂ, cﬁaatrbyla tumnlet, io€ apdlatcsﬁ turmeg é\l\/helhélecfaztvmrd hfodslentd 64 generates one or
else is aILeady Vi ew ng Qg}channel the vj degﬁs 3m
morefgyting ipYERFJIoRBIORICA A fihagl e oBIBi ISy IS TP fgreate a
specifisd gﬂxhélc P %gaml%sl@ SthE P8lInB Ye ¥ nfe§ KR LanfBMed t¢rbatk Q tunnel
send the data stream using the specific VLAN tag. The
betw®% thmyoutieg dicviee tba B&t(a.gp ac{kReIE surnhh) @odfar & himned veengthe routing
and send the data packets to the connected
mul ticast-SF. VLAN is further discussed in US
Nonprovi si onal Application Serial Number 11/748, 476,
filed May 14, 2007, entitledyjDynam c VLANS in
Wrel ess Networks" which is hereby incorporated by
reference. [0070] FIG 4 is a block diagram of an
exenplary ASN server 210 As dlscussed hereln unlike

I T



sel ection of an appropriate network service provider
(NSP) that a W Max subscri ber accessess W Max
wW®2000i1464383) . The | P address al |l ocati on nodul e BOBUS2009/045526
manages Layer-3 (L3) connectivity established with a
stationary subscri ber or nobile subscriber (SS/M).
devick @AY 3L SN®uted (é. 5 Nan TowBnumal). Ofherforiudré ndalentlp4 may be
generate and prOV|de comuni cation instructions to a
configysed fongenges @l troof 8pidde the data plane is abstracted
fromthe control plane, the functions of the data
[00R Ilgn Q?Vﬁ&?the ‘?Wa?& hRdun 151011 BEncr b bitDorGREBYSIt R ih&@Ructions to
I'n some exanpl és, the routing
destr@yoanmnelcdturmnlnmmce mmﬁgmé tadestroparspetified tuspel. The
oS B BB e R T LR B bl when
the tuRh&MS HE thngdNisei #OHII NIFeAE B¢, VBehUGINS MSo VBB YUt an area serviced
provi ded to the routing device 212. [0074] In one
by a mfacmbareé\shl KervBSaremingl deviss easoeiseas w@atlﬁr seryeionpybe configured
to defiea R Mol a0 RACAP ARG Gorfiin Y MSng HR ot device
In an®ert d’)@m%ﬁ\ltl&etbu&ﬁg 3Gce ninebe cmtﬁgtu@dao mlmlmyamt IPan IP tunnel

nodul e 408 nmay rece nstr

lye the c ct
betwqRah GUTAGOTER FEA G153 TBCF oL B VRaOBOUaR b4 B b gonfigured to
ﬁﬁgnﬁ dnnel . For exanple, the control nodule
destr %ﬁﬂ?ﬁ routing device 212 may receive the
instructions fromthe conmuni cati on nodul e 408 of the
[00ASH SEhevierward modwteel H04unasralsmR taniiBBdregyperalgeme or more routing

i eve ,t.he a fron1 he carn e
mstnisi GRS SpE R of ! O apUgE el R Aed with
existiapa@meTERlche ekf@pleOtit @dSrwmmlodulE Q60amaytgendrale dnb ©r dﬁiraroutlng
wthin an P tunnel to the CSN as further instruc

instrugionsiie change the RS M HHIMELI® 1 (IR frwchve BLAMRAGN Frther, the
oG B8 A oy A SRR A PR e
pararﬂ'eherASNoSe{ammie HOfonmyrdahsulp el Fdanay pagratg omnor hoeabitarg
manage di ng op the configuratio t he A
mstne@meﬁor@aggea&ﬁ Thhes i ebleaaneTreabIPuS spad taRgiATadgn. cnable
140088y, [0075] The ASN server 210 nay be conflgured for
applications such as Vol P and vi deo broadcast. For
sessi on based applications such as VolP, the full QoS
[O(kitiG] aﬂm fosvard lebbl Od st alschlee eanitgtesid t@gemqa;@te one or more routing
I der. Further ASN Seime 1 {
imsrBRY Feraes B0 BE b s AT Er WHRR S uTRY HRTNG Blo4 fferates one
or m&€ k¥i@ingdAdrudayndie ceand 4 ghikes thel outiRnldvide mh;ebés/hdﬁﬁigus@ige create an

either putting the VLAN tags for the custoners Qy t he
IP fopgurding awtewmq%emen Erparshnetwonkglata fremiong fgressipferfpes tp @a egress
7wl A
1nterftg§ee \Wh%kﬁe&? arh %)odg EO@%%Q%%%S gﬂ% bOG X n‘greg"oagﬁrgms%ﬁ@?se to delete
a route$ th&QovﬁSl‘g Mc&\ma/y ber ainlﬁgnredtth dedimlyanBtfbrvcadinpeoute. In some

d b dth BS 204
embogyae s oA B GAOEBRY Ap DheSuligie tiseaale, ok Frore
routu%%ﬁs@@ﬂoﬁﬁ fovtgféiageg(%a@}e\ﬁvg@ta@é%& trgl!r&?% %@}%Q%hﬁ’fr%&ers

assoc2@&hywith exatolg tautes. t o functi ons of the BS 204a
described herein may performdata path processing

O S SR 2L BRbBAFLLATE: FRBHLETHA T B v

data 6QWBE zﬁ@ﬁn@rf@@é@tdnwr aﬁyi_ﬁe oS tGeRE®. o AGRE FMOE@MR; MZADZ MPLS,
(di scussed herein) The BS 204a may rece

cte.) Somenhy.dease @hlllueﬁsrt th@@tt. \@H@ppw@mtq Wt (hSRAgH (rapanioes madule 1100
data fromthe M5 200. In sone enbodinents, the data is
to be provided to the CSN gateway 504 of the CSN 502.
The communi cation instructiong may instruct the BS
204a to tunnel the data fromthe M5 200 using an IP
tunnel (via Mobile IP) to the CSN gateway 504.
Alternately, t he connunlcatlon |nstruct|ons my

o, a1 P Y. V. O 1 I T n AR



enbodi nents, there may not be any ASN gateway. In
accordance wth various enbodi nents descri bed herein,
w0 b@d#i3s3 pl ane nay be abstracted to one or nOPEI/D82E9/045526
stations. As a result, the each base station may
conprise the routing device 212 which receives
(and 150 FPMPbKcts @Erebf)Thdyuedikonish ariyoking betuABY o3 éiitediice((B.QL, destroy any
depi cted) and routes data accordingly. [0081] The base
type efitunnebar geneEteraeheawsy fos any fyprpt ﬁ%@%e 602 and a
routing device 212. The RF nodule 602 is configured to
ei [ r
005 148 Sty bl 1 b Rt g S moft MG e at ks o arop
matchieg eicomihgiyaffib errBSn@ 0 a spavifzmnypgfase tpterfesy.. I1f @@gXpmiplw ghe drop

kiJ]led in the art will .appreciate that the 4a
moduli 6CirpPous SR g afiber BF ThERES 8Rparifors e e, den
receiVHAMREA a Qburkt BEHiEOTom bR¢ in@¥BERIt@face. Fardh@pRBwhBean MS
configured to performmcronobility managenent i )
transitione frporeg, areasshved dyrmnadoTY servefordili th gnether. {Qirbprt period of time,
establd sh
neon G AR FRTEYS EPPG PG SUELA SRR, THCTR b om on
ASN Rélvecty tRhbthecie meipletd, taf drop meldaksi 106 ety generalHER or more routing
i (Dynam ¢ Host Control Protocol) proxy, key_managenent,
instrugHamy (GrirpMRGRS AT daiiapignanhe Feceiyed ¥r§frbt§5 f?fﬁﬁéﬁf@%ﬁ%ﬂf}tefface
kﬁ% L irke QAR ' b Behohesomtin
(&g”eac ﬁkgg' gggflon &?Bgﬁ&ﬁ?g?gggHﬁg?ag%%§§§$grgguirelag
instrucdons toglesteny the f@bRr ingresalinterfat i ve enbodi nents, one or
nore base stations may be operably coupled to a

(0o FF eSS oritE o RV i L RO RGPS is o
longdﬁé’ceh@n?ﬁzﬁé[ (e dthe M$ ReshiPoHf). MhheBYp 6RdAZ 108 $ndybe @hfigured to

encapsul ated to the rqutln%'device 212. The routing
generdp,ans@r ZTe fefing enfmeronsdp Arqrandiweikdatg Bemthe ( SNrgateway (e.g.,

. C l,ance W i [ instructions as
‘“aaﬁgg@p?ggg(%§$éﬁﬁaggg%§ﬁﬁﬁéhgy 7 is a block diagram of
an exenplary connectivity service network (CSN) 704.
[00316] |Iaranbiheeedaadilareind drop nsciubsE@6heayehengonfigered dmpergirate one or
pl ane of the CSN may be abstracted frgmth qata .
moreEpRHTE IMHRISHART BAASOB ABOATROAE Sooor RIEdoNiL? PRTIET A adgs- g one
exam\}gﬂiletgﬁrﬁgéf dt %n?\ﬁ? Bla§BelsEndifle ORMeRREY SICkOE w@ﬁbh@ﬁ&% E@Hx‘()ﬁﬁed by the

out reconfiglration (see FIG™ 8). %8085]
routingpddvieesbaserbomiauing $strugtéonaSRMasid by irueriop arddote Wéowdr Rnother
702 i s _operably connected to.the CSN,,704.. The N, 7
exampliep PRUiEBIeG e 8 GED 5 58° SHENE FBu PR B delpsPtas not
purcHaSeds ON®a BRIV S Hata friieRat iphRicGRNnGREMAky BOGroppet.t he
routing device 212 are paired,they conprise a CSN
gateway. The routing device 212 is comunicatively

[0030D! i padeatheoduls bH¥enayboconfigareddp geprsateone Of BgECIPULng
. t 10, t b 2
B ERPHEHIE 5 A8 TR0 JFSLRRERE o
embodionentsitbanSdIserad U 2@ man atcetlepiontrebdata hgovidenetwgrk data received

comruni cati on dul e may generate and provi de .
at an GEFRSRUEREFGHC HORIEY (HORIPRS JHOVRS L REMAER sesess dalgrfaces. In
one egklgﬁfe%, @v?ﬁ‘ré QI?R/?S RhANEdR oRPalh 6L lb{l LAREAEN SAREL ®Blanother area

unctions of the data plane may be )
served dytarsstdreldA $Naetvies thobroadmgstcoodne il ECR iney gensdait ene pnmore routing

. . sane exanples, the uti,ng. c i ion |l e 408

InStrG R0 B BT T SFMTRK 3t CORme Qo HE SR oM RACE M bl MS as

well Ilsh&Pngé‘E%yi St th@n8ofieddth &Y afbtidr AN sFPGINflio€ ofher routing device
tunnel. Further, the routing conmmunication nodul e nmay

which mdHf fareard the netowark datadéa/snoshe GREwanel. thy bigasiéng the network data,
data and if the data is to be further processes (e.g.,
tunnel ed). [0087] Further, the CSN server 706 may be
configured to performcontrobsplane functions. In sone
exanpl es, the CSN server 706 nay operate as the hone
agent (HA) and may al so provide the authentication,
aut hori zation and accounting functions (e.g., as an
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706 may be in conmunication with the sane routing
device 212. In one exanple, the routing device 212 may
WO 2400/140383 dat a from a base station and/ or nobi PE&I/US2009/045526
station froma GRE tunnel and provide the data "as is"
(e.g., after unpacking the data fromthe GRE tunnel)
the MPmbj feckive Sidi@itwdlGatd henASRe M08 is dutef thegaeyfont ef the ASN
network 510, and/or the 2G 3G nobil e net wor ks
SCIvew12. [ 0090] Since the CSN server 706 may be local to
the routing device 212, the routing device 212 may
Oﬁgﬂd TRt §E§J%ﬁh 1et11€0 ﬁﬁ%%’e&@ﬁiﬁgﬁE@t n@fhtd Fhel ML rodtihg
one exa e routl evite 212 may receive
instructomutoideeyt oouffen :pacrhfvtstat@glssst intarfac¢reacASNingato\negrarzbgal (Dlallty of

ot SRS R0 LR IRG S T TRF bl s o

servi@ GRS Hufthb @BYicé OAR sel@sthe S @Bdulk Q08 inal Betviart bﬁé or more
enbodi nent, a M5 or BS may provide data directl

routmgvestmttonﬁga lid{iar packetsnt ¢n geters intpatase inepdgrdogprior lﬁen@snrk data

by 3y B e ARy S BURTPR o DS S By, o

exambR, tHeress nbytuleqrmml ﬁta@@%hﬁﬂtelansﬁsﬁmtmmnﬁdrbp one dih@oeSN the packets.
server 706 and then prOV|de the data "as is" to the

destination is a flpw.ddia
10032k s, Seh e 6 tibapper ais hedheiRes ArH D offey generate one
t I
or méf8huir (R NB: AEMPL of Qo RRCT I IECRANAR e e, based on
schedudiog mmmedmsmmhl as amaxamumrtstter Qe andees! rateomhadvlmsmr@eutw @pd/or
schedtlge bipty 1ypé Aol GBS her BT s RLLeRtk ARAHiSe S ne Qos
moddl@ﬂ TOJﬁby QBifer£te I kriustorls W§ tredld RS, igtatd £¥Bedidéand/or
a service flow) froma sge0|f|c GRE tunne

destr{)mséieduhr str@pn@@mbonﬁée% #eeRo ks 38 geperpiggone or more
routui%olu ttrtg 10n§"\é§(tﬁe[ %%Péﬁgﬁ Y fr eé g 8{}{??@15?‘”0 Lé{g‘t@eéxdrﬁ.\\éhﬁﬁof service
for a kpeifickdrssstifer fhe ti eﬂ?ﬁﬂplb £Q89tmodfilet1Hé0 mmyt dengratbanic e more
to process data based on the co ni_cat
routipgsEURIONGAY (heraging dreceio eqiat RONCAEF Bt Psyijzes NgIP data over a
parti ﬁrfp lt@ IP LG SREN C}fa? Wi 304t LRI {d ﬁﬁfe\“’ﬁb&fbe%ﬁnance due
unnel unpack romand instructs the router
to paciod tﬂreu@@ﬁt a"ﬁhxtse dkitlgd yn thE: @941 appresiagpthgBe Qofienodwl £F10 may
nodu ut es the dat e. the service flo
creatf BSelnd R Soe TSRO S S iR FOE! Frnsd Wgrfaces.
to the target device (e.g., a device on the Internet,
[061'23]6\81311@3@58' &fodulRr11 U Endyl aﬁ:ﬁ)) genbR@O&e drintare 26uting 1ﬁ\stﬁicﬁ61’fﬁs to
di agram of an exenpl arK ital device 1002. An
updateraescs&ulws In asiesenplerthe Qe nzastuleelt 1 10dngy d%tmtlﬁm%é the network
nstance of. the I '
perfoar[nér?cte aﬂne ét d rst Gl &erface I3 Ilogzveeg klga% exggééécg @fél A E?e-lttr)rlglﬁtl)lpgi/ates of
the qd41R6 of BHeQicagek LAABr c@Bss 1ﬁ&tlﬁaccdﬁmn(1§e iddifg davice). As a result, the
conmuni cation network interface 1012, and an _out put

QoS mediied 116 Tapycasheiat QST VAT TRBRSIRTFUEons te SRidIA AR atlﬁ%fi*g

schecﬁbe%rtg he 4% e-gg Fnt&fa&% SE that i tlksda?epgéht gllzlrt}?edﬁ§f)e ress interface
EXecut e exectt e i nstructions ? g., prograns T

does aoneqEiRbigh mserfbsnartaemhen@es sirdul DA OCIDIEDZ{IB(S gserate one or more

cirgcuitry or any ocessor capabl e e the
othergoiena BFeTRSY Hols Haner coBOBs Scheds Kol A A BOBIG B ag ceress

1nter%@é & pa e@?&%h@%@x%@& ffa m%rek%%%ﬁé? %hb&‘aﬁteed PFa@88f service.

evi M cac virtual nenory,
etc. In various enbodi nents, working data is stored
within the nenory 1006. The data within the nenory
1006 may be cleared or ultimately transferred to the
storage 1008. [0097] The storage 1008 i ncl udes any
storage configured to retriewg and store data. Sone
exanpl es of the storage 1008 include flash drives,
hard drives, optical drives, and/or magnetic tape.
Each of the menory systen11006 and the storage system
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conmuni cation network interface 1012 may al so support
W rel ess communi cation (e.g., 802.1 1 a/b/g/n, W Mx,
WOTH/1%BEE ). It will be apparent to those ski | PEHUB2009/045526
the art that the communication network interface 1012
can support many wired and w rel ess standards. [00100]
Thosd $kiNéd ih thear@ PRIl eepradigd thy nidng Seheallelrd mdy bﬁ ctehedat bpdated
that the hardware el enents of the dl% devi ce 1002
depengling qrothe AP#ity Of sersice Fss@edaisededear Pieleee 10, A
di gital device 1002 may conprise nore or Iess
Oﬂlfﬂtg}d\mgﬁne §ﬁ%58??x{eﬁtsafh@/®'8 fb&iWAT £y EQRPAEESHr Wit38 instructions to
se depl cted , drivers, operating systens,
destrdyoamhedidere dnone bxamgerthe Qaﬁahgﬁhléfr 51 10egemenptes Roingigction to delete a
r dwar e elene4gs may share functionality and still be
sched) KT & CIFTSJ0ST8fbodi ment s described herein. In one
exanpl e, encodi ng and/ or decodi ng may be perforned by
[00‘121% e CEESM6ddI0 041 @Rd) alsode eOnREOES 8SEnetaOEaicadt Mdte @outing
e., Nvidia).[00101] In various enbodi nents,
mstruebwtsﬁ@ lad@ tepnehtor s asige Apkedpies ORESMPYE artBRel HgMugreexisting
a e
schedERARAE ol RIS R GIL 16) FRRY ey ohOG: BB Crouting
instrugtios tasdd a GRIE tumnelsterov eermué\e: @GREannﬁSlﬁiosearx/@nstlr@Sb\heduler
server, erver r oth reles seryver
Furthg {15177 GUBOG oy b QoS R BHsrLL L os e gieeaprate one or
more qgﬁﬂr{é‘?nﬁ%ho@sﬁo%ﬁ&% W otha¥ieC@hédilds., AWAITESUIITEY routing device
conprise an off-the-shelf router). The control server
may bragonfjgneedae eascadst M@g)rlm@‘l? seheditsrssuch gt thedoprseheidaler nesa a

i nst ctl ) C vided to the routing
prlorlt%i'ff ?f'(j’%1 bif 5 tf ({}ﬁfé}m - H?Ae‘ﬁ?rﬁc e). The routing
devi ce nay then route netmork data (e.g., data froma
[00926] GEGUeY isCeblbek Biaglaartel ancskelylaty tiata path pdesdse eThdJa&mj)lary data
on the routlgg instructions. In some_enbodi ne t he
path pregess compuisasiguiatisitpl dgviees ipgdBeradMBy 20han F%er 204, an
%@ th
rou SRS 1RGN | TR RGOTBY B sk pru
exemplinedanpaidi precess may be usaiietwedneang spudedepies C(FIDIJD'EJBIC)ltIIllg]WIth a
a routing device is configured to receive aqg
targeidaviGS T & MEiCI SSHBSVAT Yég‘agﬁé%g 1 CRECY KO AY any routing device.
instructions. [00102] For exanple, the routlng
[001@?} rIH Glepan30 CRrb DA nlahi6n (8L Edtirotl eMthF® thaBshRe@ifideh the MS
data froma particular ingress interface and provide
1202 dathe 43N senyer 1204ulThe cegtr@ssfonn@tm may compriseranginfpppation related

T A

inforfnb @AYSTdicatcd @k EeSMSAROR & t@&‘érﬂnﬂﬂr@d’aﬁ@@&h lasargex deniceohaaetwork
from whi ch packets exit the access router. An ingress
such ppthednta@st.i s an interface to which packets arrive at
the access router. A GRE tunnel may be identified by a
[O(ﬁZ%f; Ahg eg)elngZ 1the S&gﬁﬁeﬁ&%@!& Bl:ocefses ﬁ‘le@%ﬁﬁ“blqgfdrﬁ%gtlon to generate
E tunnel may be t he
one ol @8 rdmldg |1mstxfal§ﬁbr%7 8d soﬁh emhodlmieatsl fRetpackee Iformag,dm@rnodule 1100

oy oSSt Lo, A 303928 1205 s

to gehdtEbhOBr FRrérosBRE ﬁﬁﬁﬁctﬂing hd ne@e@é’ h GRS HBReldeteen a BS and the
control server from another digital device such as a

routimpdetviigeg] 206vganeratet drelPstartB termet betgreerethi clf@ltmyieﬁ@e Ugee apy/the CSN

of. contro w Lt h
aaterfiy B0l S € rud Y BFuork g e R ape 1§ ieea Gre
tunne s tﬁ&%l&?ﬁ@l@{th@%w@ oBe & B MEIP. tufﬁhs@ td GitdINg galewhy £208aYin some
route network data based on the routing instructions
fromboth servers. Those skilled in the art wll
appreci ate that the routing device nmay receive routing
instructions fromany nunber 26f digital devices.
[00104] The digital device that generates routing
instructions nmay be replaced w thout replacing the
routlng devi ce. In one exanpl e, an ASN server which

o o o, .



control server may route data to another routing
device. Since the routing device may conpri se
w@orn4ssanl |y avail abl e routers, replacenents BET/US2009/045526
redundant backups may be | ess expensive and | ess
conpl ex than replacing entire gateways in the prior
embo@irhentd, QX thofi1&1 1 Idmiag ba cbhfgiedlioaghemeqinean more routing
) exenpl ary packet forwarding nodule 1100. In so
instrugtienscispasiated with@ anahify b seraice Janthe Hatyvark data( hg.» gi%fl@b?f
j 00. In other enbodi nents, the
peﬁb&%%&?ﬁgHggegggHé%gé%onprises t he packet forwarding
nodul e 1100. Those skilled in the art will appreciate
[00029)t Theyowtoryinsttuctienvar pfevided towhe wutisg dedea 8400 istep 1214. In

di gi t.al device . conprise the .pa forwardi.n :
some eythgREneni ghe TN L S HSBR R UCo] s AL PORead 20Gyga the R7
interfR&C kBHe rf)ﬁ’t'ir\/%'hgﬂn!i@ioﬁp fHal ®e EAAd N aB$ pEiedod d ThY rdutiag distructions
nore control servers and/or digital devices. [00108

may hm@eléacmﬁgnmhamtm depigal 300, fom, Lo il s rauting ‘@I’Y]icﬁgl 206). In
110 : : Y
someTylE, A e Bl MRS TR0 sp R LRE Bypgen e

routingdeviget 106 agd thechabestdtidiPassmyiatgd nethaheMSnE 0arbasar @n the routing
) routing instructions to match incon& etmorﬁ_da a )
instrycgiors.  Trergphing davige R4 F’}ﬁyﬁlﬁ?s‘i??% t f?%s# typnel 0@‘6 routing

- USi I figmation rules to determ ne what
ckvwﬁ??@%ﬁﬂ?%%%%L%h?@%}One or nore packets or service

flows. The packet classification rules may conprise
[00436] dnsomo etndotiakents, thsrone demaré pEde detimgringaiciiens danggyre and/or

an i.ngress. interface. Packet, classificati.on I .
are st dBAPATRRAG S 1 7 Gy SO PP QR PG OB ol iy RAghe st
may B gdtate dSBdself byl fiRS ol @:1i@S uckiBns O re RRAE P EMhE Dne 8r more entries

packet classifier conprises the packet classification

indicatg thas machinacdett (ot arsiVvpikedatdipgeivehpydr dee nawly sepated (iRl frnnel) is
[ Ll Qri: t.ehi c L3 [ '
o be TR FRERG s 3Pe P RS e B hAP AL I8 IBRhEIRD. Further,
the ohdelaxomRyitritdiof tied packeletdssifiyr inhe ireli@ssthbi matcbingtdat received over
i nterface and may have val ues in tg;wagpge Sf 0-65538. I
the IFried Pgpmns fropn the GRSeaipye 5198 1y by e gad Bgeled prgithe newly
A% td &hd" | ©4hd DS 120294 %he BS.
creatée(ir:gggitnentl féd getqlrd]eth% lglrétv(\:g{n dﬁ%dtgﬁ}éé 1104, the gr op nodul e
1106, the broadcast nodule 1108, and/or the QoS nodule
[00131D larsepda@ndi mptwerk data ig @nevidaderan ¢he¥Snig08 te thetrpwigng device
instructions that are stored.within the t .
1206, {3 aPOtsRe e B iR i ebDlP RSN B0 et device on
the IHERE! AR RAFOrRIAafiIg 6inltst Beustdi Giswiréladsly BieiheiBY/which tunnels the
mat chi ng condition and an action to be perforned that
netwprk dataovie thei GRE Hennghtodbe ratiag sievice 1 204.00110] The
forward nodul e 1104 may generate one or nore routing
[()dlgilt MGk 0fed § tho bW riﬁ.aﬁ%‘egila{er}gat' tH@?gere% sk the r]puting device
afriving on a specific ingress interfaceto a specific
1206e lesmtdlntiee fatiag devico h20tenaymbiche witlein filor B&r th somatudnebodiments,
104 generates one or nore routing instructi.ons

11, to
the rqugingAFYCh AL WOMRY BRI BUNg bese nrepiina agrycrighs fom the ASN
' [ s interface to an egress
Sen@?g%%??éggyhéﬁ%‘éﬁ%ﬁ%ﬁgsnﬁﬁqua server 210 may receive
control data froman MS that network data fromthe M5
[0G183} dniseppi2d 8. tHe douting ale G 1 @ wntep ngivdirbdata basedgan the routing

. devi ce. The forward dule.1104. enerate on I .
instrigP B g PR GRS DT RS P Ay B TE har Bk data via the
newly 88icd €RE fuRitI0 Mehe GRlRidduVRle 1206 n{3fde@rmine that data from the specific

unencapsul ating the data) tunnel the data through a

specific IP to IP tunnel to the CSN gateway. The

routing instructions may then be provided to the

routing device (e.g., via UDBgor any protocol).

[00111] In another exanple, the ASN server 210 may

receive control data fromthe CSN server that

i ndicates that network data fromthe CSN server is to

T a o 7~~~ ——r o - o A AN A



forward nodul e 1104 may generate one or nore routing
instructions to destroy a tunnel when the tunnel is no
WO o0vgae4638ei ng used. For exanpl e, when an MS nOREHUBLINI/045526
of an area serviced by a particular ASN server, a
routi ng device associated with the ASN server may be
GRE ekl 6 wizchi i 0d A & ¢ oma@héRhfdrimatien wﬁthmtthu\/ﬁ&l&mlamﬂef) and then

bei ng used between the M5 and the ro Hg devi ce.
follovs awy aetonagsappied viikethe sLGhndn 98¢ %@énﬂﬁy DEUUBA #tha? L3p6 may

route gﬁ JHRSELY, dqpoéﬁtet S%@J:IP c U‘%ﬁtn bEebWeRERE WD %rera%tlp 't& IP tunnel. The
evi ce and uter Pormard nodul e 1104 nmay
roututgeie@fmefllzgﬁl ey hiage ales treated arsghddppoe vdfich i feas, pnpot)aemqmd/ or
The for nodul 104 al so be configured
othery g s RIBIED e TP 1B By QLG 940t EF PORETS BT ttat o
any type of tunnel and/or update the parameters

[006134?10 qh afefd 20 tthe AWM &dth RGoli@REIhe AIN gzﬁteway( am eln one
the forward modul e 1104 may generate one or

examplgythemgtwark dpigds fuspeled & ﬂsxﬁ gatpway 8 ip tttedﬁ'ﬁ@ [P tyoggh The
CSN %Dtawg%tl%qurixa th%n%gﬁéﬁﬁkﬂée%&&dﬁr@o{ohﬁé tar u%clt] Qedifl WRS 1222 (e.g.,
over thashtetiet)l ons to change tunnel paraneters. For exanpl e,

the forward nodul e 1104 nmay generate one or nore

(003350 dRGEPabanS doBrsh So Pl Reeai B AT MSaprD BAgied by the
CSN ggU}Na{l QQ@-SlSI]n ohRexifpieahd MO dih gs AdBh cﬂ?ﬁ/ 2l Aki0e BE the Internet that

|gure to generate one Oor nNnore ro %
receivaushe nettviodndata proofn@dtbaf the MSut292dnatepd P82 e The £8D gateway 1208 may

pr0v1¥l\(gﬁ1[ei S%]a{a Pgﬁéjgetv&celﬁg N %(setgg g %%f SIY ﬁe rang)?é The routing

devic@qyb@&ceﬁusb@Msaﬁtagmae IP @ IF @@hel. an | P f or var di ng
route which may forward network data from one |ngress

interface to an egress interface he forward

[00436Li 1 1 step0228<he Faiting dsriee EuteRgh: M%E%tt‘ f%@sefi REEPYig ipFfguctions.

In som8 egt%ogﬁr? ents tl'ﬁ: fitin ﬁ@/léeqligb?xgatgﬁg GEVIRBMtPBom the IP to IP tunnel
con gure estroy an rwardi ng route. In some

basedsbpdérmatibs poxtthmecﬂ or thapdekeb dabsificr] 0d onegxaaipdo nygching data (e.g.,

configured to ge e one. or nD e, rout
date e PO e Ul S GRS b Seseil PR tomne o the
BS aﬁd“ﬂﬁtﬁﬁat@l? ﬁhﬁaaﬁ &@E@@@&@g thammm)ed Wi th existing

F out es 001 %hose S in the art wll

appreci ate that the forward nDduIe 1104 may forward
[0037h Ipstenpeld@A0athy MSdate fl 2is resiyedrbyahy M, pé02ofln ops peqmple, the

s QT 5 P PO SH s St e s 2

In vaBask&hbddamuas dha g Smosidrés the 00 dad t6 the MATRODeickessly.
thereof) may work with any kind of tunnel or interface

[Oﬂgg'ﬁg d@lﬂé?eusgi’lgggtg}aggg g%%lgsesgé) 1fnt I%}% gg)as p?sgg)i n%rlralé-g ggﬂgebﬁlas&ﬁer those
skill A9 et arﬂgvgp Sﬂﬁ?%m%@ et ﬂte%aﬁ)ﬂﬁ cRsi B I8 op @&l nE\ one example, the

I'nstruction mat c g tncomng traff
routuag' dewamngOﬁ fis aorfftgemdfto coutagll dsta receiedivacene 1hgree$1mterface to an

the dro e 110 €s qQne oL o
curest GUEN G iHEH UEERe. 1 TOVR JretharRo due e cangeiney ute
netw&&(h%tavzﬁl‘a/(frrl\@mdgta%hh%ciﬁe ftﬁﬁhg EstrlE Qs OR 8y} MEABG D ways.
Interface. For exanple, when an Ms transitions from an
area served bé one ASN server 210 to another, for a
[00dR8} tFlged ? ovk Bewdiagsam eéemerdmplaryanethedriar fatawstinprgcessing. In
step g{ﬁ)g dca%tsoéfs%g?ro%ugh ?% N sﬁ s%{\?eg 1?%?6% %VQ? c&?ﬁﬁj ﬂ%{ruét{o%@(e g.,
contrBDgHid)erobd @BowRY dgaoesidhas aiss. arhe rmﬁteolnﬁmtumgns may indicate that
instructions to drop any network data that may be
received fromthe forner ingress interface (e.g., GRE
tunnel). The forward nodul e 3304 may al so generate one
or nore routing instructions to destroy the forner
ingress interface. [00118] In another exanple, an ASN
server 210 may recelve an |nd|cat|on that an M5 is no

o I T o s s Y Y 2 Y —



at an ingress interface and broadcast the network data
over two or nore egress interfaces. In one exanple,
wWob@n/14638V5 travel s from one area served by a PCT/ES200BMN5526
server to another area served by a second ASN server
t he broadcast nodul e 1108 nay generate one or nore
netwérRatarig td hsteteiotd fom thOSPiand afitedto)two o Wik tad@t devices that are
destined for_the M5 over a GR tunnel to the
operap| ¢oupleddp pLSN gatewpy Vg nehEoke thBR& SRaIRIC-tthe %ﬂ%rpﬁ structions are
{ [
recei R PR e e [ QAR M PRI BTSN Seper. Those
skillediin destri will dfpeccirg¢ that the dantagltsheveMBapmympaseinyekindef server,

LB L SRR SRR P,

configured to generate one or nore routing

[00136f 1THGtpan30,tBe Hadkiet Riwdidpaho@ae k BB getlera@ 28 Sr more routing
interfaces according to hierarchical quality of

instrusgpnd regardipgSputing petvek datpmbaseden dipreairakinsigictione Thegnatching
mOle(? ?tﬂzend&%'élgo g&{&%&g ofie B{:ﬁ %@h@%n@&uﬁ%ﬁy %{ﬁc&% rnj &)%ﬁgure and/or

contrglethe r@ttidgaeeicoto march neoudrk dgtai(agt, heetadrlo dstatr&ebm:ﬂfv&fr a specific
packet s at an egress i.nterface in order to prjoritize
GRE r‘i‘é’t‘\ﬁﬁrapi’ d pst arraﬁ%n%ﬁaawsqa%{rl&pg ab?‘“@é‘rsiﬂctaéedp‘f”fth fing lnStruCtlonS
geneiRe Kg Ghe Q¥ &idrd emer nedraeé Bﬁrle ?mér RIr@hRlidk RBRILOEY
xampl e, the QoS may generate an

instruction to drop one or nDre of the packets.
[0([161)11 AajonTEvamples el ibrrrd modhls 1d0¢ mayl gene}@rn@@roam@r@ reting

1nstrchg? %(ér?a Sﬁ;&@ gunélﬁ ﬁ%%%etgg ?(&t%%g%n?lcg ;a}nclim (131 18| nnffication with

the SSCad triwag] medde 1 IMSﬂ%dQﬁl the betitd] iimgrupasaaiag lalio Sgldﬁé”rate one or
as maxi mum rat e, guaranteed rate, scheduling priorit

morean@rrrtgrmgteweem forfgeqse # SrMeltor ) TerHen 65 NogrREY §hatwa§glta1
deV1 gcﬂl@ Bll%a i 1%8?&6 ?U@Qﬂkéﬁe&r e chitfol @k gﬁ%’t’sl ﬁnagf Jg\];ng)erate one or
era & i MStructi’ons to create a sch
moretpataigeinstrigtioasiol tﬁbadcandlletWorki elatfarr@gena:dsndnﬂtdL(BIéE Iurinlal to two or
sone enhodi nent s, Ie 11 ener at s on
more g1l feIeyores RSP AP ORS (F 8o by et B Hhegehaork dati frovigh two or
moreiffaER BnRENERH SV TN RirReB). VER: QUG hidd¥ieof 1 1@%%&&3 §n fiRrcontrol
a specific egress interface. For “exanple, QS nodule
instruk B0, mey ggeerefeaing 00 MErorouing elsrtmmmcmsgo cresteranetor omge fahedulers to

one it LR UBYE 6 ot SR RN BB g mousionts)
geneﬂatéﬂﬂﬁz'th@ﬁﬁhzaidﬁbdd(@'lF()éﬁef vices are unlikely to suffer
poor “performance due to packet throughput. Those

skilled in the art wi-ll appreciate that the QS nodul e
(00143 InaiepdBd s the apskekforyargingsmpdidel £00 may pravidedhe wuting
f 3
1nstr@ﬂén%gﬁ n%)glﬁf'lg ﬁiﬁlg«gbﬁntas)t/éf) B9 @12 2%1#‘[21?%6(’%% %§2 (ieg cﬂé 1) is
conﬁgm‘dﬁ b goritfodled lbﬁsteide&hé ﬂ)uupgi ais&uatumsh érddheexarﬂpile @n}antrol module

npl e, the S nodul e 1 may determ ne that the
302 f éteevr@rlkngaér\fl%ﬁ & BRElvat rpgrn%@ﬁfé%%wrlﬁ@ 5 cErvicg module 304
r t f
may é&l‘ﬁ%ﬁre tﬁégbﬁﬁgﬁﬁcie@%(éfbe&ed }g%leergﬁtz%ésl ?n?%\tugr ?gcgﬁoﬁr@ oeﬁ%toulﬁﬁle one or
moretolﬁ ehermutrmgrgxsdmuoue}lre adsociatedewith b pathet cl@esfien dileservickOmnodule
enerate r nmore routi.n
304 a5 TR B ROGR A0 SEREQEIFEP: 1P clGET g sgample.the route
moddlO 868 faf 81s8 Yrdtd BedirofedripiaktedatRlSeAIortbded PRed bh He routing
egress I nterfaceé doed not require high performance.
instrufhensQoS nodul e 1110 may al SO generate one or nore
other routing instruction to update another existing
schedul er for a higher perform ng egress interface to
packet shape network data that requires a higher
guar anteed grade of service.3pose skilled in the art
wi |l appreciate that nmany schedul ers may be created or
updat ed depending on the quality of service required,
needed or preferred [00124] In sone enbodlnents t he
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target device over a wireless network conprising any
control server and any routing device. [00127] In step
wa22mwo4eentrol i nformation (e.g., control dat aCT/8S2009/045526
transmtted fromthe M5 1202 to the ASN server 1204.
The control information may conprise any information
[001 £3]at@ckep 0325, SRSHiubing dSEOCD HY redeives ietwvbrk daBNTrerrawenrce device.

1204. In some enbodi nents, the control informti.on
In ong e 4 ERAETOINGY VB 2S5 8 OO b IR PO OE Y she network
HPYL t dule 306.
o BB GR20, 1 JEORE PR ROl s ol

the control information to generate one or nore
[00d &4t ilmgtep 1330,ube carfiguradrontdredevidsadd2rrewes netviek ¢ie kem the

o BHVEL . PTRIS . TR R M oA lAlocon

recei Qv OME ERE QundeN@IRh&ions éh O patited clagdifiértg route and broadcast the
instructions to generate a GRE tunnel betme&g S ﬁs and
netwarkdatadatwe gr aevs egsessduierfacssn Eprbe. W royser godipe (¢ may be
bet wee [ A
conri iR EATe DRI Doh A& Brcl e s TN R Pk cgress
interfa@CRbyRcchéduled differeaiy Yemmdatganh tBREOW R MEstrucgort teneiz¢diiom the
using the newly formed IP to IP tunnel to the CSN
Padﬁﬁéwgﬂéynﬁﬂﬁépkﬂﬂ1§oneenbodinents, a QoS nodule 1110
may be configured to generate one or nore routing
[00135] MtHeldbBNS 48586 AinBGo¥ Anll cBmPBAHLS danWongREY irBGuétitins that are
the network data (e.g., a level of performance for_the
storedien wtokagiabedivm[s06H 297 commuteroaadably medimy Somsrrxagples of

. rovided.to the routin ev| [ :
s RS SRR G TSP B B reone
and eREQNIBHa pR cdi6r maHddyngaydevi ce 1206 via the R7

interface. The routing instructions nmay be provided in

any protocol. The raquting. instructions may be used to
(OCIh | G e RN BRHOT g JERSUDEL AV HHISIErencs 1o GEATRRIM Y

embotrdglﬁ?rl{t%g{ . ﬂgbggﬂfgeg% {286de skhiedSiA TR SMREVARAE $nodifit@tions may be

evi c generates a specific GRE tunne
maddagidwsien ehtbedinoents cay ttesed withe@aleparting fionbths dreadar scope of the
associated with the M5 1202 based on the rautin .
prescPgR T oRre e eI SO R i 358" M S bl prpdiments are
: t WP MveRgod, out i ng device 1206 to the
‘nwn%%ﬂbgﬁfgxgﬁd%g3§$bf%%?301 In some enbodi nents, the one
or nore of the routing instructions configure and/or
are stored in a packet classifier. In one exanple, one
or nore entries of the packet classifier may be
generated based on the routing instructions. In one
exanpl e, the one or nore entries indicate that
mat ching data (e.g., network data received over the
newly created GRE tunnel) is to be forwarded to a
specific egress interface (e.g., the newly created IP
to IP tunnel). Further, the one or nore entries of the
packet classifier may indicate that matchi ng data
received over the IPto IP tunnel fromthe CSN gat eway
1208 is to be forwarded and tunnel ed over the newy
created GRE tunnel to send the matching data to the M5
1202 via the BS. [00131] In step 1216, network data is
provided fromthe M5 1202 to the routing device 1206.
In sone enbodi nents, the network data is sent fromthe
M5 1202 to a target device on the Internet. The
network data 1216 may be received wrelessly by the BS
whi ch tunnels the network data via the GRE tunnel to
the routing device 1206. [00132] Those skilled in the
art will appreciate that the BS may conprise the
routing device 1206. Alternately, the routing device
1206 may not be within the BSj I n sone enbodi nents,
the routing device 1206 may performrouti ng based on
routing instructions fromthe ASN server 1204, a CSN
server (not depicted), or both. [00133] In step 1218,
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CSN gateway 1208. In one exanple, the M5 data is from

a digital device on the Internet that received the
wWo2ano4ddsziat a provi ded by the M5 1202 in step BCRES20091@45526

CSN gateway 1208 may provide the M5 data to the

routing device 1206 in step 1226. In one exanple, the

routing device 1206 recei v€mithbe M5 data via the IP to

I P tunnel. [00136] In step 1228, the routing device

routes the M5 data based on routing instructions. In

sAWBICBWEGAMPERYE: the routing device 1206 matches the

M?ecg:?\h E&le HE@ at B ci frdl Fs’er’i/l:'xnf?&h ABARL delicé;nf or mat i on

contal e packet classifier. In one exanple

n@enctratmgg nbatlag (rsirgetiondat thercentedhseryey regatding wptng figtworlpdata

i1s tunnel ed using the specific GRE
mma%%h%gpm#gﬂgﬁ@ BS and, ultimately, to the target device
( @réviding ke Matidg Rructl Q137 fouting Sk gige; 1230, the M5 data

1230 i s received gé the M5 1202. I n one exanple, the
MSodAguringsthe immiaRelgvige hased endiREropting Bistrbgliaie BS whi ch

fo war.d In various
Bodi i %tu%rl%/ﬁatg @éﬁ} {c})lrgvsvgz)al&} eshgﬁéeez’l%éd data to the M
12@&1@ the heswirly dath Gh3MhE sélirch dergbe toautargegdévicdishigyiths ednfigured
in FIG 12 as possibly using a packet classifier,
routing@eyiceskilled in the art will appreciate that t he
packet classifier is optional. In one exanple, the
routing device 1206 is configured to route all data
2. r édeimahod bclainel i wigpreis shd evingof serecrtipa MYy Kesryer.
interface w thout matching. The routing device 1206
may be configured to route network data and/or MS data
3. USFgndthed bOULINNY, WRSER WSS ERRS] sdiva@ny amLTBeErvef. Ways.
[00139] FIG 13 is a flow diagram of an exenplary
nmet hod for data path processing. In step 1305, a
4. Coﬂ{ :xg‘lfth?cgg{ c‘ﬁalg‘[t thher%;m%}qe. (’;Aé%([t}gg gxfgsce?scs%%?ﬁetwork (ASN)

serve$ @ﬂx}d WherdRMre eidiigahe asutiag S&trua'ﬂikﬁls%ﬁiph@és progidingahée ansing
i ndicate thatnetwork data is to _be recejved from

instrycHBnsSEPTbE ASDLEVSF Vera Fof Infsfage toaihg sQUIHIGACHIE: t hat

are operably coupled to a CSN gatemay via a network.

In one exanple, the control instructions are received
5. byTle meth&ddf cflammm,r\dhmglnrthnjla)luﬁng ilrﬁﬁthixms cEﬂn@iselih);tructions to

wi.thin the ASN ser Those ski in the arﬁ) "
forwagd mag A4ing BOPREIE FHHC B ER %@?ﬁ‘\? e IH%S?S%’G HpEFS %?R?Cl 1c cgress
1nwﬂ5&pd of server, including a CSN server, LTE server,

W MAX server, and/or any wireless server. [00140] In
step 1310, t he packet forwarding nodule 1100 generates

ong_or e, r.out instructions. r QUL
6. nefirpe RS P5e BT i Btedy BrETRE EP bR Abk g eeneric
routiNBéricBpMhtIFAGIRE ) k] ARYthaksesianefadé Cordpiesed an M EEIP tunnel.
routing instructions which may configure and/ or

control t he routlng device to match network data

‘jﬁﬁe erflejtﬂ%ca] V\P%l d?t \%hergl%eth 1%‘31‘[1}{% ﬁlsﬂug‘tpo%% CM&L?)I‘I%SUUCUOHS to drop

Mt or'myvari-ous ac nclu

matclifg Q@oﬂilﬁgjtrﬁ\ﬂ‘ficfartﬁﬂug b g spesfi¢ iil(gt‘ds@ nﬂe@eer at ed by one
or nore other nodul es of the packet forwardi ng nodul e
1100. [00141] In on exanple, the forward nodule 1104
o TR EL eI | PR ne B sl I ebins! BFtERhS1o

duplicaimpunigaid vaffieitd bwd bem8&sS. egidse 1rftenfms d nodul e 1104,
based on the control instructions, may al so generate
one or nore routing instructions to create a tunnel to
a CSN router, CSN gateway, or other digital device(s).
The broadcast nodul e 108, based on the contro
instructions, may generate one or nore routing
instructions to broadcast netywork data received via
the GRE tunnel to two or nore digital devices such as
target devices (e.g., by tunneling the network data
through t wo or nore dlfferent tunnels such ‘as VLAN
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data to the routing device 212 via the GRE tunnel that
was generated by the router nodule 306. [00144] In
WG ®p/14638D, t he configured routing device 212 POUUS09/045526

network data fromthe source device to a target
device. In one exanple, the router nodul e 306 matches

9. Nerhah&he@bBclhiae 8] Wikdei@ ey rolutifg (Fuétivhs @bmptitding@lidtions to buffer
in the packet classifier to route and broadcast the _ .

packgis gl garaerasaiyeniaeagerrding o hicraghied quakiy f serviss (QoS) policies.
Further, the router nodule 306 may be configured to
schedul e the network data at the two or nore egress

10. i riflerhebed of dainh 1 dgrtbescomprisimzac@chiny betwockh datalusidg packet
gjftere tI¥ de ending on ghe.routing instruction

classiticaiagn, RUFsiio gRCIRIBC 4EWHE MBSO di ng modul e 1110.
[ 00145] The above-descri bed functions and conponents
can conprise instructions that are stored on a storage

11. nedlsystensumpising: conput er readabl e medi um  Sone

exanples of instructions.include . software [ ogr.am
cottemuGhactyer ARAPHE RigBehCEotiel 13 folh Sontl d Rlbangrace
routi@ g seXoHs RYaflin@ropting 88SFk data BRRY onals cort 48] aniRovide the
_present_invention is described above with reference to
routipgiagipRcions Enbiwitipgdewceiapdwi | | be apparent to those
s . r var
e S e Lt O Ry b B dvork data
from depsautdenigvice amdtrbete biicosdworksdatpfromfthe kueirgr desdaetto a target device
| nvention. .Therefore, these and other variations upon
m“aiﬂbgﬁi@ﬁﬁﬁdPV“@ﬂﬁﬁﬁinents are intended to be covered
by the present invention.Cains 1. A nethod
conprising: receiving control data at a control server
12, f rOm raugng devécedd \claie; 1 Igehercat tha gontoeltservgr isrrsWnMAK samger.
at the control server regarding routing network data
based on the control data; providing the routing
13. | nB{dd6tin ideQfaldi@utli, MAeRaVihe @onteAREVEHIsSIaAd TH & rver.
routi ng device based on the routing instructions;
recei ving network data fromthe source device; and
r i NGQ.: net t [
14, His B e R o £, Rle M 0By RAE Ry SR G sk Serfer network
(ASNDherveriutibitic edutitigaiemicd comhriniiates twith the AISNdéerserover ari R7 &nterface.
W MAX server. 3. The nethod of claim1, wherein the
control server is an LTE server. 4. The nethod of
claim11l, wherein the control server is an access
server network (ASN) server and wherein providing the
15. r othei magtinghddviaeatfictans Idombeicsethe pouwinigdnsigictibes comayirisagnstructions
instructions fromt ASN server over._an R7 interface .
to fo%“@rci H’étcﬁlH@t‘Pﬁ@m&SﬂaEfg‘? argVIngHE WFH§8 ingress ifepfpqe to a specific
cgres¥htRé@iR. the routing instructions conprise instructions
to forward matching incomng traffic arriving on a
specific ingress interface to a specific egress

16 | ngférf sy e6v’ Bgelanealgogv Orf 1 ol 0 2 infehr a3 nmt rr}ee a specific
i ngFdQIRE deyised Sty PRESILATLIBRIS | Easﬁs?ie F8aPRY
gene@foap gl bRtabQNat SARIEOR B UM additheteifes@ @S e icbin@rife3ca IP to IP
conprises an IP to IP tunnel. 7. The method of claim
tunne}.  wherein the routing instructions conprise
instructions to drop matching incomng traffic
arriving on a specific ingress interface. 8. The
17. netheadutirg ddvideraftlaimiidr eheretnhthe F@uini igstiuo8otsu®inip@i3s instructions
conprjse . instructjons to duplica}ing outgoing traffic
to drqpymetgping inGopHRe Baiflc<Eriying 8P R ABeLI9 INEIGE INEHMGd of
claim1l, wherein the routing instructions conprise
instructions to buffer packets at an egress interface
according to hierarchical quality of service (QYS)
policies. 10. The nethod of claim1, further
conprising matchi ng network gata using packet
classification rules to determ ne a routing function.
11. A system conprising: a control server configured
to receive control data froma source device, generate
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13. The routing device of claim1l, wherein the
control server is an LTE server. 14. The routing
wa@le0vae38F claim 11, wherein the control servePCT/ESHNI/045526
access server network (ASN) server and the routing
devi ce conmuni cates with the ASN server over an R7
18. i MiRrbawy debive ofltimaut ivhgrettetie equtily indtaictivdslcompdige &istructions
the routing instructions conprise instructions to
to duplifafiag quigaINgrTabc IfREMRTHRPTE CaICFS BLARFFYi ng on a
specific ingress interface to a specific egress
interface. 16. The routing device of claim15, wherein
19. arThenrgutégsddvidearfichd@ 1dowperegethe aogipgandtiuctiges@niprise instructions

out i encapsul at i GRE),. tunnel and the .egress.
to bufifgackeds 8 ok dulHosr aop ik b Mgl gl faEvice (QoS)
policfe@ut i ng device of claim1l, wherein the routing
i nstructions conprise instructions to drop matchi ng
incomng traffic arriving on a specific ingress
interface. 18. T . OUtL.I N evi cl.ai m. (=Y
2. e & s SR MR B SR B Rl Pl B i Rbed o
matclel Hgthiogladath gsiag backiengladsifadatibe riles fovtete@mine ®utgg Asstion.
interfaces. 19. The routing device of claim11,
wherein the routing instructions conprise instructions
¢ _ > .
21 MG reRRCKERSaiE A EE BT hEEh) FEpAERELH Gclible by
procetie to patfornga dethodethefmathal eonigkisingher ei n t he routing
device is further configured to match network data

uSPSfEVIpRERREOl dRaad A PRI ST °F PR 10T e8Ik ne a

r QiehiAnd HMEhb Hbtruéilons@ RWoRHroF RARRRBIRArdIRE td#litng network data

conprising instructions, the instructions executable
basedogn the gpuic@sitr instougiens;or m a met hod, t he net hod

corrEYr.i Si 38 r§cei.vi ngt. contral tdat(fevact_ a control server

f lgm§ ¢ CE ey S&ré', lodléﬁ%iaéw Hl& Ot ng instructions

atcohNLureithe @butBRraeeice bagardhi tAgraudip iimrusesnspr k dat a

based on the control data instructions; providing the

r daedivigs npwark et dipsn the sauice deyisgj advi ce; confi guri ng

t : : : . . . : . :

- SSurl E AG UER (AR BF, ek AEWEOH] A gt BBHE G BlKS configured
routifigddehviigeg t he network data fromthe source device to a

target device using the configured routing device.
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