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5 10 PACKET PI PE ARCH TECTURE FOR
ACCESS NETWORKS I ErTErre e bttt ettt ~~l CRC@-REFERENCES TO
zb ion for Paten iaN 2083
benefit of priority from and h MMMLates by reference the entire
di sclosure o qending U S. Provigdephna plication for i al
No. 60/109, 8 E?&)?mfagd Novenber 25, 1998. BACKGROUND OF THE Fﬁf%"% .
Technical Field of the Invention The present invention relates in general
to the tel ecommunications field and, in_particular, to a packet pipe
architecture for access networks. Description of Related Art Present day

W rel ess tel econmunication systens are vertically integrated. This 15 20
structure inplies that the radi L.rjnt ecifications which define
t he physical |ayer (as well ﬂﬁﬂﬁ'}m’ﬁﬁéﬁ@é REhd the nediunis access
control functions are often prmgmﬁsganﬁr[wmw to fit particular
applications such as voice or best effort data conmunicatio ver, a
significant problemwith the existing radio air i nterface sg@w qu@mmmm is
t hat they have F&q_- Pﬂ?}% cy. Cons I
attenpts to con§l3§g nt er net Egrﬁ?ocolALrFi Qg or ronous Tr ansfiésiédvbde
(ATM data over the.,ex ( uit-s Qg) al nterf have

9 rHie }\Eﬁllc ﬁﬁ' @gter(xlt clalms tthe enefit &n(?ﬂ %ﬁi’g

resulted Tn cunber sone proprle ary ol utions
whi ch are inefficient nca bl e of handli t he co e pl.ethgra of
O o e et hsh el 300-HASEPAN €61 dﬁ@@fw w?nﬁ%ra? ?Ué‘ Provifosos wo
00/ 31946 -2 PCf/ SE99/ 02179 For exang) s. a bl ock di agram of an
exi sting protoé prlication pr Fatent Seriah Noge Qﬁk@dggﬁyﬁ]édﬁ@ﬁ'éﬂ?%zéc@%s concent r at or
(e.g., an Asymmetric Digital Subscriber Line (ADSL) access network or radio
access network) to access an |P network such as the Internet, and convey
packet data traffic therebetween. The basic idea behind the protocol stack
archi tect ure sBAGKGROUNIDORHHE INVENEION | ogi cal point-to-point |link can be
constructed between the Ternminal Equi pnent (TE) and the access router
(i.e., Eﬁ@]e Rout er Tephrti¢al Bietdasfehe Ideantiors usi ng conventional |ayer 2
"tunneling" protocols (e.g., based on a conventional |P nodel). Network
term nations at therHepyesent hvamd)hﬁélaﬂeﬁitﬁg’en&alte‘ﬂiﬂtsleﬁfmﬁllh}ﬁca%fbﬁ@ﬁel@aﬁ@ e the
rel aying of I P packets locally between devices, in 10 accordance with the

best effort prin%ﬁﬂ@hl&std@ﬁ&ketlﬁ@w&ltect@@féﬁh’ﬂ&dsQﬁ&Qo&@r|'er a problemwith
such an approach is that it islimted to best effort type applications,

and therefore, is ’T%scﬁﬁ%ﬁ‘gfgel%dmndl ing all of the nunerous services
avai lable with an | ayered architecture. Consequently, a
significant need e r a ne
i gni fi 58k bl s M deBlnfidich Gl SGIHN £Rb aBD Budh ol w

net wor k access architect t can I nprove’ o I ency” of

exi sting,gadio i nte . f f

appr oachlésed HRg&H snt%%ﬁ IWQ’et alﬁe{g&{poévém ahglnesrvg}ge ée 'inﬁhgrP?‘mﬁa
successfully sol ves t crl robl.ens and sat] sf . this need.
SUMVARY OF TH %@qu%ﬁ%ﬁ %VSF @‘e S BrETSPrE ‘JE‘PPZ‘BB? #ent of

t he present |nvent| on, a%gc et ge arc |te ture is provided for an access
network (e.g. O Rfnaepaietary; é"é@m@ aFtP“ ‘8?“%“? sHchas viseadestisiier 4
network to convey packet data traffic therebetween), whereby the network

interfaces wit¥td FEUBEHLASONT; Hewecr asHigmRantproblyms itk Hﬁewgﬁ%ké’tr pi pe

that satisfies the interface requirenents can be utilized in the sane
access interface specifications is that they have evolved with a circuit-switched legacy.

RELATED APPLI CATI ONS *~ss~ss* T

20 Consequently, attempts to convey Internet Protocol (IP) or Asynchronous Transfer
Mode (ATM) data over the existing (circuit-switch-based) air interfaces have resulted
in cumbersome, complex, and proprietary patchwork design solutions which are
inefficient and incapable of handling the complete plethora of services that can be

provided by these network models.



19 ,1~~ 2003 WD 001319a6 PGTI SE99102179 -3 network. Al so, the packet pipe

uses a packet-based protocol stack with QoS provisions for sggwgg @al very
i nstead of the conventional best effort service delivery fun it! d.
Consequently, the packet pipe and access network are capabl e of providing
all of the nwomoewaéservi ces available with an I P, ATM or sPCR/$SESPAOPATKet 5
based network | ayered architecture. An inportant technical advantage of. the
present invention is that a packet pipe architecture is provided for an
access network that can be optimzed for IR ATMor simlar packet-based
networ k packet data traffic. Another inportant technical advantage of the
present invention i sFah&kmplePRIGURE 113 aMl@Rd&rgfdﬂiémkﬂis&ndgﬁo%&\éiééE%aiOr an
access network that can increase the efficiency of a radio airinterface

used. Still anotchepe iseWey 4 geikbrid %Esﬁh&ﬁhnt?ﬂ&ga%@ﬂ%@fmﬁ&ﬁc B{g?ﬁﬁslibséﬂq(é?““ on

is that a packet pipe architecture is provided for "an access network that

can mininize thii&amis%kécxssq{et& ﬁoﬁaagg%séas yétggrek) @E@g%ﬁﬁ&&%ﬂf@ oF

THE DRAW NGS A nore co ete understanding o and apparatus of

t he present inventi y. he had by refer to the follow etall ed
descri ption whed® {hﬁgﬂg‘?{nﬁ%hang 8%?"3%8%%8%‘11% %'? aﬁﬁﬁﬁeéebg%egﬂp’gmaﬁﬁu{'?gg%x?@be
wherein: 2Q FIGURE 1.is.a block diagr. . existing protocal stack that
can be used by 2TYRGPLTRE a‘é“g‘&%‘g‘é’e Wpﬁﬁ‘a&@%@ PRI PRInt lipkgaR ess an
| P network and génve Ef;l(g)ket d%% traffj c,ther(g_%et ween; WO 00l 31946 -4 19
J U N 2003 PGT/ Se6onsaystpepyeenied eoninalFquipment (E) adiheageess muter icadide®s of a
packet pipe architecture for an access network, which can be inplenmented in
accor dance wi t h Reutsr & tisrcase) datiensiusima comventional jsyerck Hunnelinghprotaqels 4, FI GURE
3 is a protocol stack that can be used for the packet pipe shown in S

FI GURES 2A and 2Bsedonprcowneniondbi® ravdel)e Netwdrk termmmagonspbiht layar haskésdayey an | P
networ k and conveyi ng packet data traffic therebetween, in accordance with

the preferred erthlediisefthe stack érmblertbe eetetyirignafdRtpacirets 1DEATIAN HetviReRESGERES T ON OF
THE DRAW NGS 10 The preferred enbodi nent of the present invention and its

advant agesioar e hesdrddndél @ith tieostsbyfforepiciplesused) AbGbIRESsInéhtiohed &gligd #aW ngs,
| i ke nunerals being used for Iike and corresponding parts of the various
draw ngs. problem with such an approach is that it is limited to best effort type applications, and
therefore, is not capable of handling all of the numerous services available with an IP
or ATM layered architecture. Consequently, a significant need exists in the wireless
telecommunications field for a new network access architecture that can improve on
15 the efficiency of existing radio air interfaces while minimizing the complexity of the

approach used. Asdescribed in detail below, the present invention successfully solves

the above-described problems and satisfies this need.

SUMMARY OF THE INVENTION

20 In accordance with a preferred embodiment of the present invention, a packet
pipe architecture is provided for an access network (e.g., provides access to an IP,
ATM or similar packet-based network to convey packet data traffic therebetween),
whereby the network interfaces with the packet pipe are standardized so that any

packet pipe that satisfies the interface requirements can be utilized in the same access



Essentially, in accordance wth a preferred enbodi rent of the present
lnvention, a packet pipe architecture is provided for an acg S network
(e.g., can 15 provide access to an IP, ATMor simlar packet- a/ilﬁdz t wor k
to convey packet data traffic therebetween), whereby the network int€rfaces
with the pachéaoogiipseé are standardi zed so that any packet pi pET/BEAR102172
satisfies the interface requirenents can be utilized in the sane access
network. Al so, the packet pipe uses a packet-based protocol stack with QS
provi sions for service delivery instead of3the conventional 20 best effort
service delivery functions used. Consequently, the packet pipe and access
network are capabtveraf Als@vihelipackegpipeofiset hepatkeragadspoticyl ask i Qad! e
with an IP, ATMor simlar packet-based network | ayered architecture.

Speci fically, Flf¥¥isnsZérsavite ABivREEinkt@ddaif e cBhwationdl Bt Gt @fvid RAvIFt Pi pe
architecture for an access network 100, which can be inplemented in

accor dance Wit functiof Al 2902aWR100R3 HA48: BET WREAGLAZEASLre SO EpBELET o

enbodi ment of the present inventioh. In the context of the pres

vention, &, PHESRinP PGt e Aind6.AeRE AR AITP SRR i fa:

used primarily to convey packets of

i ncl udes a _Ter m,nal ui nt, (T, nit 102. For this enbodinent, it can be
assumed tha?t oné’a%eldn%‘foélpg?'?%?%cﬁlﬁc ocated at end user prem ses can use
an | P as a service bearer nmechanismoperati over.an appropriate physi cal

i nterface. However, émB‘?r&’ggtﬁ‘?mi‘% -?ff%ﬁ?(’f@gmﬁfeqt}w'?t@ ‘i'ggttaﬂ’édi?é@%f such
a protocol and can,use other, npdes to transfer data, such as, for exanple,
an ATM or ot her 3FAERere preddsd fer anisqess neRyerk hatpan be gptimizethor I AT 6B ver
Station (HTS) to Base Station Controller (BSC) interconnection). 10 The
access networ k Bowilaspackei-pasedppsxory packet datvsaficng Functions unit at the User
Side (IW US) 104, which functions to map any application flows existing
bet ween a W 3 i nt er f Anetharithpart®t techini¢abadvantageaf thefpeesehd snventionds that agpecket |

bel ow). For exanple, a B. | to W3 interface mapping functions to identify
t he type of0 f | owipesdhitectsre isqira@deddat @, acedss awbrkghateat iacresse ¢he efficiargoent | vy,
the QS requirenents for such a 15 flow type are known and thus can be
identified for usedibeir&iterfacdbsed. mappi ng al so functions to identify and
categorize the flow for pertinent bearer services, so that the packet pipe

can schedul e the fl ogwifiQhotR@MBOBNE RchASE ddvaRitabd6f the prRYM InveRioniS thdl 4 ement s
for that type of flow. As such, one W US unit 104 can function to serve

mul tiple users, 4 %ﬁ'ﬁ%réhﬁémxr@% Erovﬁﬁ@/f&r arhtlckds RlefvoRe B1%k géign%ﬁiﬂliiehh§

regard, the 20 fo g InterWrking functions are provi et ween t he
radi o access net ; b r (between the interface reference
points W3 and ﬁ%ﬁxﬁ%% e%\%ég%%t he packet pipe and a Large Area

Net wor k (L or Ethernet; an |IW between the packet pipe and one or nore
Plain O d Tel ephone System (POTS) or Integrated Services Digital Network

(1 SDN) tel ephones, et pipe and 19 JII'N 2003 WO
00/ 31946 PCT/ SEMMWCE%EWD%M line. As such, the
above-described list of |Ws |s not intend to be all-inclusive. For this
enbodi ment, the int erf BEELOTRISMdgt;ta nsag&ﬁwt@@éapm%a%étﬁgeﬁmﬁ t he
W3 interface reference point are preferably open (not proprietary)
interfaces 5 basBenipn mayhehadbyseferspeeto the oawmgdetaed daserintion #dwn takeyener i ¢
interface can be provided at the B.1 interface reference point. For

exanpl e, a W 3 iincenjfumtion with thsaceparpanyipg deawings wiereimt that it i s capabl e of
handl i ng whi chever packet-based or circuitbased interface a TE provides as
an input t20an | W- USIGHBEdase blbcksiidgiam Gl existing protoeoitstack that qanbe used bar
types of flows. Consequently, the IW_US unit 104 can 10 be used in

conj uncti on w t ha genpridiacadss tonceardtrattirfot escessinefyanck &t acpésp exs |P mtelorkantt esrsey y, one
packet pipe can be used to service different IWs. At the B .1 interface, a
pr edet er m ned sqiacmdﬁairmﬁbimee@e@&en;be used with the Wbata Li nk Contr ol
(WDLC) protocol layer, in order for the | Ws to be capabl e of requesting
vari ous services fromthe packet pipe and/or reserve resources. These 15
primtives can be, for exanple: QS information; fairness information;
mnimmtraffic throughput information; resource allocation information,
etc. A nore detailed description of these exenplary primtives is provided
bel ow. As such, for each of the various services to be supported by the
packet pipe, a particular protocol stack can be defined. For exanple, for
Et hernet or LAN types of 20 services, layer 2 tunneling protocols (L2TP)
may be used, or it may be nore appropriate to term nate the protocols being
used. In this context, the word "term nate"” can neans that a particul ar
protocol segnent is not passed further along the chain. For exanple, an IP

o, g, S ' M. & e e T < o 11 I Y e T




network can be identical. In accordance with the present invention, the
packet pipe (106) provides layer 51 and layer 2 functions to convey packet
data traffic across a radio air interface. For this exenplq{%8f&ﬁ%ﬁh£ent,
t he packet pipe 106 includes a Radio Term nation (RT) unit user
side of the paoksivpi pe, a Radio Relay (RR) unit 110 coupl eRCWSEWDHIRT
unit, and a Radi o Nodes (RN) unit 110 coupled to the RR unit on the network
side. Preferably, the packet pipe 106 has a point-to-multipoint capability,
and 10 consequently, can support a pluralLyty of different sessions froma
plurality of different user termnals. The packet pipe 106 al so includes a
plurality of B.x (e.BIGUREsRAN 2B. a2 reiafed®ldck @Rgrantsaif a picketife @Ghitecture

i ndependently as possible fromthe radi o technol ogy bei ng used.

Furthernore, therRaGkedss RitWErk]l WRichafl 88 iixaﬂeﬁheﬁtled }iH Qeebﬂﬁ?‘% With'h rdfbfedOf

radi o 15 bearer services to the hi gher protoco ayers ayers3 an

above), which s e : L 7e y different QoS paraneters that
define a set of %@ﬁ@g@?@e%ﬁé@@ﬁ%@,%@% S can be associated with the
applications involv .as. for ex e, .Voi ce.oyer |.P (VO best
effort data, data syhc n{;]lzseal TioFH] S{\%S?([:%{, ca,be .us%{zﬂ’%ﬁ‘c?i?fwlfeﬁélpﬁfﬁ%"m’[n 108
and RN unit | 1 tion tq ferm nat h rotocols fromthe access router
20 116 and’ter mé }é‘ﬁgﬁﬁé&mﬁg&@&%’v@? 320%1‘%ggﬁﬁflﬂ¥9?tsuﬂﬁ%t uapeeping 4 el ess
transmtter and/or recejver, .or a repeater. The network 100 al so, jncl udes
an | nt er wor ki ng"BWAS: Mheonyeins B‘l"k?th‘g‘tQ\E’t‘%ﬁﬁkﬂS‘?%“(’i trageaydanoe withthec s
coupled to the RN unit 112 of the packet pipe. The W NS unit 114
functions to naprefased spbedigetofthemresar! igvention.ng bet ween the B.2 19 JUN
2003 WO 00/ 31946 PC T/ SE99/02179 g interface and W2.1 interface
(described in detail below). For this enbodi nent, one IWF NS unit 114 can
serve a plurality of conmmuni cation sessions through a single packet pipe (
106) . Pref er abl DETAREED WESKRIPTION OB A3IEBDRASIYGSg appl i cati ons, such as,
for exanple, voice, data, etc., froma plurality of term nals. For exanple,
the 5 Medilgm Access Thyyréfeired diNojlinibt of tif présametfiventidriaidats hiviktapenaed Desc an
participate in scheduling packets fromterm nals operating in a shared

resource (e.g., udrdibdd tyreesiay RFAGEREE 113Rethe arkeaigsPiR@hmerti®eRRakaltsr can be
mapped onto rel evant bearers that carry the packets in accordance with

predet ernmi ned Chid &id RrrespofidingFartslo? theSMANR| dawifigd0S requi rement for
| atency, etc. 10 For this enbodi nent, an access router 116 provides

connectivity to a pl %%%tiaﬂ, & a%gofhtectﬁér Gﬁth'\??‘g?érl‘e% éml)nents&ic{ﬁea}greseﬁpr

exanpl e, 1P network suc e access router operates In
conventional manner.to _direct. th f. i t y(\ﬁ,klz
Specifically, t ﬁ’g’eﬁtll%’rﬁrp)?(:kﬁﬁplﬁgsag‘:hﬂ %&ﬂﬁéél ﬁl&gk'{a%%t@{:%]e%gk érsgl% er %‘g'aﬁa“' edge
device" is to be able to provi wi th..a si.ngle access device njform
Socess forlda 15 PRIeapr e o A P AiuE Ao BTk Py patkfl P b
bandw dt h all ocation capabil it for each type of packet, cell and/or voice
appl i cati on handiegt. ﬂ‘%f’)%tw&??,s’ %/’hgebé’cﬂ’@s%et‘y t‘B‘erffi"fB ‘Y‘@h@fﬁi BIELRIPG &r vi ce
access node and can Eir ovide differentiated access .functions in accordance
with the parti cgfaadardiged socdhat gny packetipipe thefpatisics the intgitace,rgqyitements can be
conventional access router can be used to provide an authentication 20
capabi | i ty whi chitiizedtindhe same aggessorehwask. (Hee, the pagkst PiRe uses daackelhasedr der

to provide .
protocol stack with QoS provisions for service delivery instead of the conventional

20 best effort service delivery functions used. Consequently, the packet pipe and access
network are capable of providing all of the numerous services available with an IP,

ATM or similar packet-based network layered architecture.
Specifically, FIGUREs 2A and 2B are related block diagrams of a packet pipe

architecture for an access network 100, which can be implemented in accordance with



proper access service), and also avoids interference froma nmalicious user.
A gat ekeeper unit 120 operates to handle call signalling an ervice
functions (e.g., address resolution, bandw dth control, cha?lggndUNezwg) for
the end-points (e.g., termnal-to-termnal, gateway-to-term'nal, or

gat eway-t o- gaveumidssi n, for exanple, an 19 JUN 2003 WO 00FBTSE®/02179

PCT/ SE991 02175L _g_ H. 323-based (audi o, video, data) network. As such, .
gat ekeeper functions can be provided within a gateway device or by a

separ at e gat ekeeper node (e.g., handling up_.to several gateway devices at a
time). By way of exanple, a gatekeeper unit can take part in the call

handl i ng processt@s preféted caibgdilent s0the PeaRME ribvention! InTE RbMExtOdf the pResent
addresses to associ ated phone nunbers or userport |D nunbers, bandw dth

al | ocation, fee jalaHigh g palke pih" Rablbk @ @e%&h@%&&d&&hﬁ&ﬂgné}@im%ﬁée§m

(PSTN/ | SDN) gateway 122 operates to provide connectivity between certain

| P-based services. ; T I-m i

services. The Pmﬁ%@%@% Q%eg)gga%?l%\?reh e%%grﬁ%ae@? gtlw:goﬁ(vmwr(l)é m%??éﬁéﬁ@l a
W?2.2 interface to.the es l: @0 2.3 i.nterfa Q_a PSTN | SDN
et ok st ng. SURTTERENEEDRRE PSR i Ao dipbl dul i Siubid Bnforme
Standard G 703 or Sgglclgrongusﬁn? gi tal Hi erarcha\{1 gSDH) and V5. The PSTN | SDN
gat eway carr provif § 1953 ACSA YR PLamisss san pyg andp A8 8 SeyisR beatgrdpechanism o
exanpl e, converting froman |P-based protocol stack to a pertinent 15

t el ecommuni cat i YSRGS OHE 3N aRAreRniate Rhygical ipterfage; SioNyeysrothg Prasend dnyeptipy is
CSl / MTP based protocol stack). An ATM gateway |24 provides service
connectivity betnglmitedlofenseloksueha pretoceldad genpseetheryeodsgtofiapefer dapmguchTV
gateway can al so provi de gat ekeeper functions. The ATM gateway can be used
if ATM native sessyfaesaplegan AVM erotirepackefivasedUmplemssiation (4.2, Orer B&EM
etc.) are supported by an ATM servi ce network. An El enent Managenent System
(EMS) 126 provi dBsnsreivert SiationdBEStodaes Striion@éntodiet (BSIC) fntercérinectonj.or t he

el enments conprising the fixed radi o access network 100. As nentioned above
and shown i@ Fl GURE Zfhe atdess @twekd 00 alsviricknadtOfh Inteewonttsy Funplictisahittay thef
interfaces at different reference points in the network. For 1 s JuN Q03

WO 001 31946 PC f{;QEXO0ZWEIUS)L P04, ShitiPugatioh§ & MbS ahp bsfiicaed fidwd SGatngd
between the TE unit 102 and I'W_US unit 104. Preferably, the W3 interface

i's an open interfacen(Ewdh intetBeMla BN iEbRI MRt beesdrBRd in 4ot delbW), Sdrace is
| ocated between the W _US unit 104 and the packet pipe 106. The B.1

ot ertace, | BreLapghl Ygn B5PRGHEL hupfhEpeses ikl Al 9R AR
eLancar e | BB G AP BB €L ALl AP
51 1200) o ORRLER. S0 e MG STl et OnRE gt o .
can also be loc a}’u%gtiotl)'g ttOV\Eignrglf}t’ Qn% cﬁgggz!etthelt}gw ?Orr]%erﬁwenl“tl %Iegr erls:!érzv'ice-sr,hsg t}.'\lg{' ghe

packet pipe can schedule the flow for conveyance based on the relevant QoS
requirements for that type of flow. As such, one IWF_US unit 104 can function to
serve multiple users, multiple terminals, and/or multiple sessions. In this regard, the
20 following InterWorking functions are provided between the radio access network 100
and the user (between the interface reference points W.3 and B.1): an IWF between
the packet pipe and a Large Area Network (LAN) or Ethernet; an IWF between the
packet pipe and one or more Plain Old Telephone System (POTS) or Integrated

Services Digital Network (ISDN) telephones; and an IWF between the packet pipe and



10 interface can be proprietary or non-proprietary. A B.2 interface is
| ocat ed between the packet pipe 106 and the IWF NS unit 114. The B.2
interface is preferably a proprietary interface, but it can $8sdid2006dn
proprietary for other uses. Simlar to a B.1 interface, for exanple, a B.2
i nterface camwda/assandardi zed in accordance with an agr eeneRCTSEINREA
di fferent access technol ogy 15 suppliers and/or operators. A W2.1
interface is | ocated between the IWF NS unit 114 and the edge or access
router 116. The W2.1 interface is preferaply non-proprietary. A W2.2
interface is | ocated between the edge or access router 116 and the IP
Net work 118, GataakHepan (b2R2d) IRST MsIsKEN\tHeabevadesdriszd liss IWEMiGRit emended 24.
The W2.2 20 interface is preferably a non-proprietary interface, such as,
for exanple, |P igyehllcar®er el ay, ATM or SONET/SDH. A W2.3 interface is
| ocat ed between the PSTN | SDN Gateway 122 and PSTN | SDN Network 128, and
the ATM Gatevey 124 sty EMbDBRY he biGtuck\piaBy AT RR904%0 B BLPT 201 ¥
le, V5.2 or

a non-proprietary interface such as, for exa orum User

5.3 nt e fae | o PEoiPeereiertt Sl i o brimbladdecl L o

P, L s L R i T
T B.4 i
e upper, | YCT DS TSGR oL NG oy €61 455,80 L 0 2,

and | ayer 2 packet pipe (106) provides a_plurality of radi o bearer services
to the higher prespeiicdp thegytentthat fip ewaglépﬁﬁ@égn&‘awcwewmm&amoz elcuty
different Quality of Service (QS) paraneters. For thi s enbodi nent, the
access networ k IBeednatesfgessa BEravides ashan inplt wwmBVEJP? end ves clabsifie@QoSit ed 10
Services (IntServ) or ReSerVation Protocol (RSVP) support; Differentiated
Servi ces (Diff Seegirements fortpartionlabtypessif figws. Comsequentinwie TWiF diSet 10deahinol ogy
whi ch can transfer QS paraneters down fromthe higher to the | ower

prot ocol st@cks wfusédia cprgedotivn pithe phiodity bfdiferentrpaekee piped, tid ¢dneerpelgfone r ed
enbodi nent of the present invention, a protocol stack for the packet pipe
106 whi ch can pri¢kelgipeasm b dstefoasiviceidifaert DVFEser v) support 15 is shown in
FIGURE 3. As illustrated by the protocol stack shown in FIGURE 3, the IP

gl obal flows are ter m¢piEedinkfabd) 8 pRAGEiAA s pRARKARS caibl AsclWthitRe WL OVi de
packet classification. The RSVP services are termnated to access resource

reservation par a;g@& ik (F}dﬁtr?f@@-bﬂ@ gggeea%y%@mﬁeﬁfo} metxmsaaﬁgeaepame ”

Al so, a router- e technology Is l1ed”at the 20 edges of the packe

ipe. F | h ’ i t [ d
W eh the dif7er ot PR SHbR ot bk SR LRl S BRE el T8 oan
packet s cansbe RSl BLIESn 3! Al B YATRIGumal TSN Rley ORGSO 1 10

. 1
di fferent such ds vi deo-cont erenci ng,

traffic throughput information; resource allocation information, etc. A more detailed
description of these exemplary primitives is provided below.

As such, for each of the various services to be supported by the packet pipe,

a particular protocol stack can be defined. For example, for Ethernet or LAN types of

20 services, layer 2 tunneling protocols (L2TP) may be used, or it may be more

appropriate to terminate the protocols being used. In this context, the word

"terminate” can means that a particular protocol segment is not passed further along

the chain. For example, an IP destination can be terminated in a router (and possibly

replaced by an other IP destination). Furthermore, depending on the choice of
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DiffServ classification function. Notably, various network iransport
mechani sms may be used with each DiffServ class. As nention 8 dHNI?ggB a
primary function of the packet pipe 106 is to provide layer 1 and [ayer 2
functionalitwdmm®menveyi ng packetized traffic across a radPOT/SE99/02179.
interface (e.g., W1l interface in this exanple). The interface between the
packet pipe 106 and the upper layers in the overall protocol architecture
al so determi nes the type of packets (e.g..7-Packet Data Units or PDUs) that
are submtted for transfer. As such, the primary scenarios for the packet

pi pe 106 can be pE@asdal ld@@ﬁc@sanﬁ(ﬂrbt@m 'stadks usBORE the Watanidawioe! indérPRes, e
ATM opti m zed packet pipe; and a packet pipe that supports 10 both the IP

and ATM rodel s. addegs spaérk 84n RidefigiidSyrhmesicaly sbmaemémsﬁéedhmtﬂéﬁﬁﬁ
reserve, renove or maintain a radi o resource in agreenent with

negoti ated QoS. L AC&ALdaARGEM th the preferred enbodi ment of the present
invention, the packet pipe 106 can be designed to neet certain general

:)reg\lj: glegﬁng%s dr\f ; :a; an ac%%%nc asgéhs?p? S‘L’I{lﬁ&'eﬁtgﬁ gﬁa"fgﬁﬂi@;e@"sﬁf‘ﬁ ‘ieﬁiﬁyﬂr egard,
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Chen resporist bl 4 OB fogiRG @hﬁé@é&ﬂ?ﬁwg@@?@wRﬂﬁ@pﬁfrﬁnﬁﬁw?e Fons

cl asses. A second requirenent. is that mechani sps__exi st

efficiently utiPgexegpineembodiment, Repag ?88’6\/1,9@}1": fudes 2 Badio QFIP’B%%‘PE&RTbr
different information flows, and also to obtain efficient access to the
backbone net wor knit K0§ ¢ th%iu‘feééfdf’ pEthe pckptping, a Radig Relay (BRy prit 110gpupled tosour ce
capacity, the packet pipe's design should account for |ink budget

cal cul ati ons, i thedtTenit, aud adfadie Nodas ARNpunibk 10 spepdedye jhedRR unt ewthe Retverk BER)
is secured for t he Physical |ayer channels. A fourth requirenment for the
packet pipe 106sids. tRveferahbyc ittenpacke dipe po@hadedoim-tensiltimint hapatfilitlyy aek s
principles govern when allocating radio resources to different ~'~ 9 JUN
2003 WO 00103194 GomequehiR 94 Iprdn: a plirakigos diffeentiessithe fromballaalityvgditferehhie same
Q@S class. In this regard, the packet pipe can prioritize packet traffic
bel ongi ng to thesgammimals. @ di fferent QS class during periods of
congestion, which can | eave control over the utilization of these scarce

radi o resources up t QAP REEHiAE Q06 aftoAndiidel 3 Sigdiiy’ SMBRL efgorBtl%d@det
pipe 106 is that it be capable of segnmenting and reassenbling data

transm ssions. lﬂ g{éﬁ&‘ttqufaﬁeda i &Gidbiilyed pb Qi BY¥h 6 Shibi&hs &g%

access control 0 I'nc etra mSSI on of erroneous h| S

requires a seggg datﬁu%%&n%?&w S;umm LpeSld Sesl HEOI 6 BEGSRE Sk off’%&as> into

smal ler units prlor to transm Cross o arr ace,

or der tootlm e the radjo, 1 orrbl t he Forward Error
Correcti on%( FEC) e‘HFr Sre’éybqfﬁt?ath%@gﬁv csﬁ?ﬁoiublygr&ﬁﬁyef% m%g%) vé’r‘ﬁ 1D BEVICESNG ect i on
(BEC) or redundancy retr on sen units
over the radio é?‘?ra?tﬁ{zéﬁi?%\@ rcPh(S, %‘?aém‘irf‘ glﬁt %ﬁﬁﬁﬁ? g?&g?/sslﬁ%@%ﬁé@ses | er
which allows a finer tuning of the radi 0 access faqr djfferent S cl asses.
Finally, a packéfvels&agbwawatedaw%me applicationsdpyolyed Sugh as, fior exampley ¥9icg de.
15 Al'though a preferred embodi nent of the method and apparatus of the
present i nvent i OeHRSVOBInbast offpst date data syRchmpizedbwilhiseirss eivg ‘Broadh R Tand

described in the foregoing Detailed Description, it will be understood that
the invention i smitd08 adhRNauit 152 fumetianfp detiminate: theiprotdcolsdepm thaiacdess ronenbl e of
numer ous rearrangenents, nodifications and substitutions w thout departing
fromthe spirit 196 aﬁdltenhimlerml,mespecsivﬂ@. ¢ RRamitH 18 0ah bked wireldssityansihiter

foll owi ng clains. -14 WHAT IS CLAIMED 1S: 19 June 2003 1. A nethod for
network access Usi/dfredeitdd)Brategeatet.ons traffic conveyor, conprising the

steps of:
The network 100 also includes an Interworking Functions unit at the Network
Side (IWF_NS) 114, which is coupled to the RN unit 112 of the packet pipe. The

TWF_NS unit 114 functions to map the application flows existing between the B.2



s standardi zing a user interface for said comunications traffic conveyor;
st andar di zi ng a network interface for said comunications traffic conveyor;
arrangi ng said comruni cations traffic conveyor to conply w t{'l at | east one
standardi zati on parameter for said user interface; arranging gaJHN 2003
conmmuni cat i orwo bwaEH46i c conveyor to conply with at | east onerSE99/02179

st andardi zati on paraneter for said network interface; and conveying traffic
bet ween said user interface and said network interface in conpliance with
said at | east one standardi zation paranetgy. for said user interface, and
said at | east one standardization paraneter for said network interface,
wherein sai d corhieffaceahd W3.1 tistadfice (des@ibée YDdetAAr beldvi ), IFaLthid énitollintent, bse 2. The
nmet hod of C a| m 1, wherein said conmunications traffic conveyor conprises a

packet pipe. 3. [WeNSRIidhod4@hn fdrdd IPliraliWhTcBimhutRhSorPlesdi GR Hro@ffa sm%l

standar di zat i on 20 paraneter for said user interface conprises a

Qual ity of Ser V'ﬁé&&ﬁl&)@%?@ret%rablghﬁ? fRENQY o us%@énf‘a owgagﬁlﬁbporﬁaéugh at

| east one standardl zatl on par anet sal I nt conprises a

second Quality ?E)Yﬂgﬁp ﬁ%{cg‘”(ﬂt letc. 2ﬁsorr?a ﬁﬁ{tg%gg&%m%LCO o examplev\:’i]ler ein

said first stan a’r I za para er i's eq

standardi zgtio anet er ne es.a radio network. 6. A
system for asﬁlet V\d\a?é{’%é‘éc&s's fof &?@gpa%rlﬁyeég%ﬁiﬁgﬁyWsca? Pafifipgte in
conveyor, said com‘rum cations traffic conveyaor including a term nation unit
coupl ed to a usefhadning pagkets g"ﬁmate’ﬁ%‘é?ls SPJRIEHR F %W@d@%’@ﬁ}ﬁ? B¢ Withingheet wor k
interface on a network side; -15 19 June 2003 neans for said

conmmuni cati ons teexgTasecofdbsRaAEkes piveh Themarketsfap e meappedsto rslewant beavera thak zat | on
parameter for said user interface; means for said comunications traff c
conveyor to conpyy detnackets in @peordagerswish piedeteraninet driteriapsuch s tier exbwplesai d
network interface; 5 neans for said comunications traffic conveyor to
prioritize traf fQQS,re@uirtmmaﬁoslatemy,ctanveyi ng said traffic between said user
interface and said network interface in conpliance with said at | east one
standar di zed i on par aret this efnbodig@htilanigedss rautee 1 f Gygroyidevvdnseetiditydtb alphadity one

st andardi zati on paraneter for said network interface. to 7. The system of

Claim6, wherei nfswls AGCQNBWRAW ANS), Suchhs, FoF e£RMPIE TP hetGBRN1BS A5 sikhpas ket
pi pe. 8. The systemof Claim6, wherein said at | east one standardi zation

parameter for sajgsiifter bptrREiAG SorvRMRhISAsnar th bifrsd: tHdada oW toBRithE ©
parameter. 15 9. The systemof Caim®6, wherein said at |east” one

st andar di zat i on RaRg! @&ﬁéa‘ﬂ& t‘ﬁg'pﬂm %%J?ﬁ%ﬁ?%@kg’sﬁ tef a5 @

Quality of Service paraneter:’ systemo arm erein sard first

standardi zation pg “Sttg‘be e%oo r%g{dgéwﬁlg) %g% a%‘é‘{s?ﬁ%&)ﬁ%ﬁ:ﬂ&&@és B

paraneter, and sal (ﬁgnet Wwor 0 ne

Claim1l, rein id.ste sta dar di.zi n i nt efurther
conpri ses: §5 stﬁﬁﬁ% ¢ tlyz?iﬁéer%lﬁ oélgv\%lﬂé 1%‘ gg’gﬁlg ﬁ ﬁérﬁ}“mm
(r:gmj p;ﬁg;'t gni atrpragglllg}g,l fgﬁp egl\élg flpgéﬁ Sﬂtﬂﬂ%%&lcg aeptp 1catlonhand?ed A5§ such, the

access router 116 functions as a service access node and can provide differentiated

access functions in accordance with the particular service a user has requested. For

example, a conventional access router can be used to provide an authentication

20 capability which protects an authorized user’s information base (in order to provide
proper access service), and also avoids interference from a malicious user.

A gatekeeper unit 120 operates to handle call signalling and service functions

(e.g., address resolution, bandwidth control, charging, etc.) for the end-points (e.g.,

terminal-to-terminal, gateway-to-terminal, or gateway-to-gateway) in, for example, an



access. 12. The nethod of Claim1l, further conprising the step of: 30
providing nultiple transm ssion |ayers for said comrunications traffic
conveyor to convey traffic via an interface. 13. The net hod Q)fJU}!?'m)B 12,
furt.her conprising the step of: -16 19 June 2003 supporting diffterent
Qual ity of SwomoEs®946| asses to higher of said multiple transhCESENSM2ITAYerS.
14. The method of Caim1l, further conprising the step of: 5 providing .
poi nt-to-nultipoint function for said conmunications traffic conveyor, such
that said communi cations traffic conveyor-gcan support a plurality of
sessions froma plurality of user termnals. 15. The nmethod of Caiml,
further conpri siHgp3tbueeds(aedioofidec] Aatappgrivotk. applsichaightekeepdromBetns Sir He

bet ween said user interface and said network interfaces. 16. The nethod of

Caimil, furthepSERAWiGinaldayaée @b ade?%m itékerRr Mbdai(@b1 hahdRhe SET Vi Ces
by said comuni ?ati ons traffic gonveyor.y 1 17.§JThe p%rhet hoé of C aigm&;i&

further COMPIi Sifigvbiafeathah dVices Bt SHAHCHYWMRIcANTRL, 2 Bliclleb bl tEdiake
associated with said plfurality of servicés dispensed By sald communi cations
traffic conveyo ST t i : C [ .Sl N e step
of : defining a ?2\1{( %g (ﬁglwgﬁ%f&g%rs %F’cgllﬁl@sa?éné ?’ éé\)&%ﬁaﬂndgrglgl%% ggﬁ]ons
traffic conveyor .to art.. . The .system of aim6,, further conprising:
25 8 rel ayun ¢ A SERuedpbond LRy FRRerm b vapdidisor .

i nformation thr(%ugctg1 sai d communi cations traffic conveyor. 20. The system of
Cl ai m 18, wher eit$ C&BHE ¥fay unit is further coupled to said node coupl ed
to a network interface. 30 21. The systemof Claim6, wherein said

comuni cat i ons t r af f AcPublaPajiheds Telenhone Natwark[SDN (DS BY/ISRN) eetaway 1% a
plurality of user termnals. -17 19 June 2003 22. The system of Caim 6,
further conpri siongateqiip Arovisle copragtiaty beiwsenl eeriait Wobdsed isgwices, puclktenrfect i ng
to a plurality of networks. 5 23. The systemof Caim 21, wherein said
plurality of netwonmie VEIRnd BEEN/ISPNaativeservides. \ihe RSTNIZDN Batewsy sindwave f
Claim 21, wherein said access router directs data flow to and fromsaid
plurality 16f nethiedbRewving hit@facesThW .39 sitterfacefo th aicassGoutérpaddaeW . XDimperfasé Ng:  an
I nt erwor ki ng Functions unit coupled to said node, said |Interworking
Functions unit A@PPSTNYISIMOhéteaik BingshdidioNh itefded @t pivtdcotsiad dor ckample, The
system of Claim 19, further conprising:

ITU Standard G.703 or Synchronous Digital Hierarchy (SDH) and V5. The

PSTN/ISDN gateway can provide such functions as protocol conversion, such as, for
example, converting from an IP-based protocol stack to a pertinent
15 telecommunications protocol stack (e.g., PSTN/ISDN protocol stack or OSI/MTP-
based protocol stack).
An ATM gateway 124 provides service connectivity between IP-based services
and ATM native services. The ATM gateway can also provide gatekeeper functions.
The ATM gateway can be used if ATM native services (e.g., Voice Over ATM,
20 Classical IP Over ATM, etc.) are supported by an ATM service network. An Element
Management System (EMS) 126 provides monitoring and operational control
functions for the elements comprising the fixed radio access network 100.
As mentioned above and shown in FIGURE 2B, the access network 100

includes a plurality of interfaces at different reference points in the network. For



a gatekeeper unit, located on said network side, for handling call
signaling and service functions. 27. The system of C aim 6, @hiﬂﬁijﬁaﬁai d
traffic conprises: 20 data. 28. The nethod of C aim 26, vvhe1r i dat a
is segnented by said conmunications traffic conveyor before said data is
conveyed. 25w23031e net hod of C aim 27, wherein said data PEI/$E94HEND| ed
by said conmunications traffic conveyor after said data is conveyed. 30.
The system according to Caim6, wherein said communications traffic
conveyor accounts for |ink budget cal culaod-ons. 30 31. The system according
to Caim?29, wherein said |link budget cal culations are associated with Bit
Error Rate. . A bxatifikSthalW.3Aerfidve AloodfedAetwedirthaAFFANAR D2 antM WAy .USAitAY4A9 / C 8
LghKH} xr rrhc"Y] ca] ca] ca] ca] caU] ca] cal] ca] c0Oa] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca]
c”a] ca] ca] ca] capeefaity Whew]Xidlesfadetinhe Oenllimtarfdde (e.g., IP over an Ethernet or USB).
SERmge/ " r s{<?a4{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] g ¢ Mrfaeé/ils focitb 8 BetadnGRd 1ved mlﬁﬁdmahna*m@ﬁsgemm 106. The
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access router 116. The W.2.1 interface is preferably non-proprietary. A W.2.2
interface is located between the edge or access router 116 and the IP Network 118,
Gatekeeper 120, PSTN/ISDN Gateway 122, and ATM Gateway 124. The W.2.2
20 interface is preferably anon-proprietary interface, such as, for example, IP over Frame
relay, ATM, or SONET/SDH. A W.2.3 interface is located between the PSTN/ISDN
Gateway 122 and PSTN/ISDN Network 128, and the ATM Gateway 124 and ATM
Network 130. The W.2.3 interface is preferably a non-proprietary interface such as,

for example, V5.2 or ATM forum User Network Interface (UNI).
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A B.3 interface is located between the EMS unit 126 and various components
of the radio access network 100. The B.3 interface can be a proprietary or non-
proprietary interface. A B.4 interfaceis provided between the EMS unit and the upper
layer network management system. The B.4 interface can also be a proprietary or non-

5 proprietary interface.

As mentioned above, the layer 1 and layer 2 packet pipe (106) provides a
plurality of radio bearer services to the higher protocol layers, which services can be
characterized by different Quality of Service (QoS) parameters. For this embodiment,
the access network 100 manages QoS with the following approaches: Integrated

10 Services (IntServ) or ReSerVation Protocol (RSVP) support; Differentiated Services
(DiffServ) support; or by using a "drill down" protocol technology which can transfer
QoS parameters down from the higher to the lower protocol stacks of the packet pipe
106. Inaccordance with the preferred embodiment of the present invention, a protocol
stack for the packet pipe 106 which can provide QoS differentiation (DiffServ) support
15 is shown in FIGURE 3.

As illustrated by the protocol stack shown in FIGURE 3, the IP global flows
are terminated at the edges of the packet pipe 106 to provide packet classification. The
RSVP services are terminated to access resource reservation parameters in order to
manage sessions in the packet pipe. Also, a router-like technology is applied at the

20 edges of the packet pipe. For example, the Edge router 116 differentiates packets in
accordance with the different QoS requirements imposed. This differentiation

between packets can be performed using, for example, RSVP (developed for

supporting different QoS classes in IP applications, such as video-conferencing,
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transport mechanisms may be used with each DiffServ class.
As mentioned earlier, a primary function of the packet pipe 106 is to provide
layer 1 and layer 2 functionality for conveying packetized traffic across a radio air
5 interface (e.g., W.1 interface in this example). The interface between the packet pipe
106 and the upper layers in the overall protocol architecture also determines the type
of packets (e.g., Packet Data Units or PDUs) that are submitted for transfer. As such,
the primary scenarios for the packet pipe 106 can be described as follows: an IP-
optimized packet pipe; an ATM-optimized packet pipe; and a packet pipe that supports
10 both the IP and ATM models. The packet pipe provides an interface to the IWFs to
reserve, remove or maintain a radio resource in agreement with the negotiated QoS.
In accordance with the preferred embodiment of the present invention, the
packet pipe 106 can be designed to meet certain general requirements. A first
requirement is that the packet pipe supports provision of different QoS classes to the
15 higher layers. In that regard, a set of QoS classes in the packet pipe are defined. The
packet pipe is then responsible for delivering satisfactory services within those QoS
classes. A second requirement is that proper mechanisms exist to efficiently utilize
scarce radio resources when they are allocated for different information flows, and also
to obtain efficient access to the backbone network. A third requirement is that for
20 proper radio resource capacity, the packet pipe’s design should account for link budget
calculations, in order to ensure that a satisfactory Bit Error Rate (BER) is secured for
the Physical layer channels.

A fourth requirement for the packet pipe 106 is that mechanisms be provided

to ensure that faimess principles govern when allocating radio resources to different
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sessions or users belonging to the same QoS class. In this regard, the packet pipe can
prioritize packet traffic belonging to the same or a different QoS class during periods
of congestion, which can leave control over the utilization of these scarce radio
resources up to an operator.

A fifth requirement for the packet pipe 106 is that it be capable of segmenting
and reassembling data transmissions. The packet pipe is required to provide efficient
medium access control that also includes retransmission of erroneous data. This
requires a segmentation function that splits incoming packets (N-PDUs) into smaller
units prior to transmission across the radio air interface, in order to optimize the radio
transfer by combining the Forward Error Correction (FEC) or redundancy by coding,
and the Backward Error Correction (BEC) or redundancy by retransmission. Also, by
sending smaller data units over the radio air interface, the preemption granularity
becomes smaller which allows a finer tuning of the radio access for different QoS
classes. Finally, a packet reassembly capability is required on the receiver side.

Although a preferred embodiment of the method and apparatus of the present
invention has been illustrated in the accompanying Drawings and described in the
foregoing Detailed Description, it will be understood that the invention is not limited
to the embodiment disclosed, but is capable of numerous rearrangements,
modifications and substitutions without departing from the spirit of the invention as

set forth and defined by the following claims.
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comprising the steps of:

5 standardizing a user interface for said communications traffic conveyor;
standardizing a network interface for said communications traffic conveyor;
arranging said communications traffic conveyor to comply with at least one

standardization parameter for said user interface;
arranging said communications traffic conveyor to comply with at least one
10  standardization parameter for said network interface; and
conveying traffic between said user interface and said network interface in
compliance with said at least one standardization parameter for said user interface,
and said at least one standardization parameter for said network interface,
wherein said communications traffic conveyor prioritizes traffic.
15
2. The method of Claim 1, wherein said communications traffic conveyor

comprises a packet pipe.

3. The method of Claim 1, wherein said at least one standardization

20 parameter for said user interface comprises a first Quality of Service parameter.

4, The method of Claim 1, wherein said at least one standardization

parameter for said user interface comprises a second Quality of Service parameter.

25 5. The method of Claim 1, wherein said first standardization parameter is

equal to said second standardization parameter, and said network comprises a radio

network.
6. A system for network access, comprising:
30 a communications traffic conveyor, said communications traffic conveyor

including a termination unit coupled to a user interface on a user side, and a node

coupled to a network interface on a network side;
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standardization parameter for said network interface;
5 means for said communications traffic conveyor to prioritize traffic; and
means for conveying said traffic between said user interface and said network
interface in compliance with said at least one standardization parameter for said user

interface, and said at least one standardization parameter for said network interface.

10 7. The system of Claim 6, wherein said communications traffic conveyor

comprises a packet pipe.

8. The system of Claim 6, wherein said at least one standardization
parameter for said user interface comprises a first Quality of Service parameter.
15
9. The system of Claim 6, wherein said at least one standardization

parameter for said user interface comprises a second Quality of Service parameter.

10. The system of Claim 6, wherein said first standardization parameter is
20  equal to said second standardization parameter, and said network comprises a radio

network.

11.  The method of Claim 1, wherein said step of standardizing a network

interface further comprises:
25 standardizing said network interface such that any communications traffic
conveyor that satisfies network interface requirements can be utilized for said network

access.
12.  The method of Claim 1, further comprising the step of:
30 providing multiple transmission layers for said communications traffic

conveyor to convey traffic via an interface.

13.  The method of Claim 12, further comprising the step of:
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15.  The method of Claim 1, further comprising the step of:
10 mapping application flows existing between said user interface and said

network interfaces.

16.  The method of Claim 1, further comprising the step of:
dispensing a plurality of services by said communications traffic conveyor.
15
17.  The method of Claim 16, further comprising the step of:
predetermining a set of primitives associated with said plurality of services

dispensed by said communications traffic conveyor.

20 18.  The method of Claim 1, further comprising the step of:
defining a set of Quality of Service classes for said communications traffic

conveyor to support.

19.  The system of Claim 6, further comprising:
25 a relay unit, coupled to said termination unit, for transmitting information

through said communications traffic conveyor.

20.  The system of Claim 18, wherein said relay unit is further coupled to
said node coupled to a network interface.
30
21. The system of Claim 6, wherein said communications traffic conveyor

supports a plurality of sessions from a plurality of user terminals.
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25.  The system of Claim 6, further comprising:
an Interworking Functions unit coupled to said node, said Interworking

Functions unit mapping application flows on said network side.

15 26.  The system of Claim 19, further comprising:
a gatekeeper unit, located on said network side, for handling call signaling and

service functions.

27.  The system of Claim 6, wherein said traffic comprises:

20 data.

28.  The method of Claim 26, wherein said data is segmented by said

communications traffic conveyor before said data is conveyed.

25 29.  The method of Claim 27, wherein said data is reassembled by said

communications traffic conveyor after said data is conveyed.

30.  The system according to Claim 6, wherein said communications traffic
conveyor accounts for link budget calculations.
30
31. The system according to Claim 29, wherein said link budget

calculations are associated with Bit Error Rate.



