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10 This invention generally relates to the field of wireless communications. More

particularly, the present invention relates to a novel method for determining when to

maintain a compression state and efficiently applying compression techniques on a

wireless communication device.

15 2 Description of Related Art
Recent innovations in wireless communication and computer-related
technologies, as well as the unprecedented growth of Internet subscribers, have paved
the way for mobile computing. Iq_ fact, the popularity:of mobile c_:omputing has placed
greater demands on the current Internet infrastrﬁétﬁre to provide mobile users with
20 more support. A crucial part of meeting these demands and providing users with the
necessary support is the use of Code Division Multiple Access (CDMA) technology in
wireless communication systems.
CDMA is a digital radio-frequency (RF) channelization technique defined in the
Telecommunications Industry Association/Electronics Industries Association Interim
25  Standard-95 (TIA/BIA 1S-95), entitled “MOBILE STATION-BASE STATION
COMPATIBILITY STANDARD FOR DUAL-MODE WIDEBAND SPREAD

SPECTRUM CELLULAR SYSTEM”, published in July 1993 and herein incorporated by
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SPECTRUM CELLULAR SYSTEM', published in July 1993 and herein incorporated
by DCS full specs WD 02/067542 PCT/ US02/ 03727 2 reference. O her

st andards descri bing CDVA operations include TIA TR45.5, The CDMA2000

| TUR RTT }09%5 Submi ssion, approved May 15, 1998 andpdhiéfdesizzneration
Part nershi p Project - Technical Specification Goup - Radi 0 Access

Net wor k/ Radi o I nterface Protocol Architecture, Release 99, both of which
are 5 incorporated by reference. Wreless communi cati on systens enpl oyi ng
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t he basic elenents of such a wreless data comunication system 100.
Practi t3 oneerperated rhyadefergnessp Witsless ecampaynication sysie@pepmBlOYRRdCOMAr 15
I nterfaces, may be nodified, augnented, or subjected to various standards
known in ttechnmlagy wésigrowa uniquet cods tthetommurigation r signatsc tandn spreyds tthese 100
allows a nobile termnal equipnment, TE2 device 102 (e.g., the term nal
equi prent  canarhusdesation signpls Gicroesi b reommon (wideband) spread spectrum bandwidth. As
long as the receiving apparatus in a CDMA system has the correct code, it can
successfully detect and select its communication signal from the other signals concurrently
10 transmitted over the same bandwidth. The use of CDMA produces an increase in system
traffic capacity, improves overall call quality and noise reduction, and provides a reliable
transport mechanism for data service traffic.
FIG. 1 illustrates the basic elements of such a wireless data communication
system 100. Practitioners will readily appreciate that these elements, and their
15  interfaces, may be m_pdified, augmented, or subjected to various standards known in the
art, without linﬁﬁng their scope or ."fur'llction. Sys£em 100 alloWs a mobile teriminal
equipment, TE2 device 102 (e.g., the terminal equipment such as laptop or palmtop
computer) to communicate with a gateway entity, such as an Interworking Function
(IWF) 108 or a Packet Data Serving Node (PSDN). The IWF 108 serves as a gateway
20 between the wireless network and other networks, such. as the Public Switched
Telephone Network (PSTN) or wireline packet, data networks providing Internet- or
Intranet-based access. System 100 includes a wireless communication device, MT2

device 104 (e.g., wireless telephone), and a Base Station /Mobile Switching Center

(BS/MSC) 106 or Radio Access Network (RAN). Often the IWF 108 will be co-



conputer) to communicate with a gateway entity, such as an | nterworking
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10 Other support is made possible by applying various well-known protocols to
control, manage, or otherwise facilitate different aspects of wireless communications.
For example, the life-blood of the Internet infrastructure, the Internet Protocol (IP), has
been incorporated in many wireless communication services to accommodate packet-
oriented services. The IP protocol specifies the addressing and routing of packets
15 (datagrams) Petween host computers and is defined in Request For Comment 791 (RFC
791) eﬁ:titied, “INTERNET PROTOCOL DARPA INTERNET PROGRAM
PROTOCOL SPECIFICATION,” published September 1981, and herein incorporated

by reference.
The IP protocol is a network layer protocol that encapsulates data into IP
20  packets for transmission. Addréssing and routing information is affixed in the header
of the packet. IP headers contain 32-bit addresses that identify the"sending and
receiving hosts. These addresses are used by intermediate routers to select a path

through the network for the packet towards its ultimate destination at the intended



791) entitled, "INTERNET PROTOCOL DARPA | NTERNET PROGRAM PROTOCOL
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originating at any Internet node in the, rld,to be routed to any other

| nt er net nBef Prbetrﬂ‘éteﬁsl\k?r*}“d."ﬂﬁﬁg‘itﬁ@?t'\Rgﬂ“-tﬁggﬁﬁdprot ocol incorporated in

Wi rel ess comuni cations systens is the Point-to-Point Protocol (PPP) -
protocol , whi cHisilsyivedlsknowint prptogoliipcorpasted e wirglesspmmunicatips spgtems, ot ocol
is described in detail in Request for Comments 1661 (RFC 1661), entitled
"THE PQ Niis e Rabitig-PoitOPosnmel (BRPPprotocels whichrurgvides, {ntaragia, Wtemneh aqcessn

i ncorporated by reference. Essentially, the PPP protocol specifies a nethod
f or transpItet PPR) pratdcol ispdestribedlin détaildgrReqeesb ¥ar Cominents t166pERFE 166Dks and
contains three main conponents: a nethod of 10 encapsul ating - .
mul ti - pr oteptitdd HEHR FOANE-TGPOINR PROTOCOL (RAP)’H pablishedCR)ly 1994 ansithatein shi ng,
configuring, and testing a data |ink connection; and a fam |y of Network

Contr ol Prig‘g&lg&j,tgd(,y@?&anc&or establishing and configuring different
net wor k-1 ayer™ protocols. In an effort to provide a host of services on

wirel ess comuieakhly) Ry BPE Fhotocol specifies a method for transporting multi-protocol

datagrams over point-to-point links and contains three main components: a method of

10 encapsulating - multi-protocol datagrams; a Link Control Protocol (LCP) for

establishing, configuring, and testing a data link connection; and a family of Network

Control Protocols (NCPs) for establishing and configuring different network-layer

protocols.

In an effort to provide a host of services on wireless communication systems,

15 .various standards have been developed Fo accommodate the wireless data transmission

. between the TE2 device 102 and the IWF 108. For example, the TIA/EIA IS-707.5

standard, entitled “DATA SERVICE OPTIONS FOR WIDEBAND SPREAD

SPECTRUM SYSTEMS: PACKET DATA SERVICES,” published February 1998,

and herein incorporated by reference, defines requirements for support of packet data

20 transmission capability on TIA/EIA IS-95 systems and specifies a suite of packet data
bearer 'services. Similarly, the TIA/EIA 1S-707-A.5 s:tandard, entitled “DATA

SERVICE OPTIONS FOR SPREAD SPECTRUM SYSTEMS: PACKET DATA

SERVICES,” and the TIA/EIA 1S-707-A.9 standard, entitled “DATA SERVICE

OPTIONS FOR SPREAD SPECTRUM SYSTEMS: HIGH-SPEED PACKET DATA



15 various standards have been devel oped to accommpdate the wirel ess data
transm ssion between the TE2 device 102 and the I W 108. For exanple, the
TIAEIA IS 707.5 standard, entitled "DATA SERVI CE OPTI ONS FOR W DEBAND
SPREAD SP YSTEMS: PACKET DATA SERVI CES, " publ i shegcf)%gg 134y 1998,
and herein i ncorporated by reference, defines requirenments tor support of
packet data 20 transm ssion capability on T AlEIA 1S 95 systens and
specifies a suite of packet data bearéer 'services. Simlarly, the TIAEIA
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new st andards such as TILA EILA IS-707-A-1 and A:- entitled "DATA ERVI CE
OPTI ONS  FORESSHEROBEHONREORSYEREMD SW&QM)SM{% ' SEEMARBIEEETDATA

SERVI CES, " (Ball ot Resolution Version 1999) and incorporated by reference,
al so deBi nd i PAGKET s DAGFA pSER¥ICERT a(Batleh Reselytioh Version ok299b rendDivVA
systens. In particular, the 1S-707.5 standard provi des certain packet data
servi ce node®rpdrated byayeférences edsot defingnmaquiremends [for \pecket tdata E@EBmdssionce 102
and | W 108 via 1o BS/MSC 106. In doing so, |1S-707.5 introduces the

Net wor k Modepporvdn CDMiesatens. t he packet data protocol requirements for the
R and Uninterfaces. The network nodel represents the situation where a
first PPP link s patitulbh tHecISWROMS stawdafd-grodies certaiDpackerddata service modes

that may be used to communicate between the TE2 device 102 and IWF 108 via
10 BS/MSC 106. In doing so, IS-707.5 introduces the Network Model, which details the
packet data protocol requirements for the Ry and Uy, interfaces. The network model
represents the situation where a first PPP link is set up between the TE2 device 102 and
the MT?2 device 104, and a second PPP link, independent of the first, is set up between
the MT2 device 104 and the IWF 108. This model makes the MT2 device 104
15 responsible for unframing any received PPP packets and re-framiné them before
forwarding them to theix; final destination as well as providing mobility management

and network address management.
FIG. 2 illustrates the protocol stacks in each entity of the IS-707.5 Network
Model. At the far left of FIG. 2 is a protocol stack, shown in conventional vertical
20  format, depicting the protocol layers running on the TE2 device 102 (e.g., the mobile
' terminal, laptop or palmtop computer). The TE2 protocol stack is illustrated as being
logically connected to the MT2 device 104 protocol stack over the Ry, interface. The

MT2 device 104, is illustrated as being logically connected to the BS/MSC 106



the Mr2 device 104, and a second PPP |ink, independent of the first, is set
up between the MI2 device 104 and the IW 108. This nodel makes the M2
devi ce 104 15 responsi ble for unfram ng any received PPP packets and

re-fram ngwéhoﬁ%%ﬁ ore forwarding themto their final de;é,li/ﬁlgewo% as wel |
|
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illustrated as being logically connected to the BS/ M5C 106 WO 02/ 067542
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protocol stack is, in.turn, shown as being logically connected to the I W
108 pr ot ocBPP dayzc lonahe TERH2| deviveaastarinted With WeeyR e finterfaoepli-e., PPRe 2f8bt ocol s
depicted in FIG 2, operate as follows: the PPP |layer on the TE2 102

devi ce sissemjodéscphckéts Froimthe Rppdr iayer paotarolsi204, and RPEIRGEK) layer 3P protombd s
packets fromthe upper |ayer protocols 204, and the network |ayer IP

protocol 2966. The PPPPRyte208 thed Erahdisits the packets tasrobsthe Racindrfacaatingan t he R
interface using an applicable protocol, such as, for exanple, the TIA/EI A

232-F prot atld Prot8ctll ubR asPRF leRarfipla! the "TIALIXETB20H ptdiétol 210, and the
Tl Al EI A- 23Z2-'F- conpati bl e port on the M2 device 104.  The TI A/ El A-232-F

sandar | e kil DTSSR AIESRRe M T My T A
| NTERCHANG, PUDEISDS5F Balik8PR" defined in “INTERFACE BETWEEN DATA
10 TERMINAL EQUIPMENT AND DATA CIRCUIT-TERMINATING EQUIPMENT
EMPLOYING SERIAL BINARY DATA INTERCHANGE”, published in October
1997 and herein incorporated by reference. It is to be understood that other standards
or protocols known to artisans of ordinary skill in the art may be used to déﬁne the
transmission across the Ry, interface. For example, other applicable Ry interface
15 standards may include, the “UNIVERSAL SERIAL BUS (USB) SPECIFICATION,
Revision 1.17, published in September 1998, and the “BLUETOOTH
SPECIFICATION VERSION 1.0A CORE, published in July 1999, both incorporated
by reference.
The TIA/EIA 232-F protocol 212 on the MT2 device 104 receives the packets
20 from the TE2 device 102 and passes them to the PPPy layer 213 of the MT2 device
104. The PPPy layer 213 unframes the packets encapsulatcd in the PPP frames and
typically, when a data connection is up, layer 213 transfers the packets to the PPP layer
associated with the Uy, interface (i.e., PPPy layer 217). PPPy layer 217 formats the

packets in PPP frames for transmission to a PPPy peer located in the IWF 108. The



1997 and herein incorporated by reference. It is to be understood that
ot her standards or protocols known to artisans of ordinary skill in the
art may be used to define the transm ssion across the R interface. For

exanpl e, other applicable R interface 15 standards may i t he
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known in the art, are used to transmt the packet-encapsul ated PPP franes
t o t he 5BS/NSTEMS: RARIO UINKURROROEOLAc publishesl R Pelprmayot8 ands hergindef i ned
in the 1S-707.2 standard, entitled "DATA SERVI CE OPTI ONS FOR W DEBAND
SPREAD SPEAbijhdvhted DySEfdvEnceRARI el INBS PRESCGICH defined bihi théyd8-ISnstEelarduary 1998
and herein incorporated by reference, and the I1S-95 protocol is defined in
the | S 95 jaéntifiddabovel denti fi ed above. A corresponding RLP protocol 220 and
| S-95 protocol 222 in the BS/MSC 106 transfer the packets to the relay
layer protocol 224rdspéndif@RENipictbcd 226 &fdSIS-95Rotbcol 222 in the BS/MSC 106
transfer the packets to the relay layer protocol 224 for transmission across the L
10  interface to the relay layer protocol 224 on the IWF 108. The PPPy layer 232 then
unframes the received packets and transfers them to the network layer protocol IP 230,
which in turn either passes them to the upper layer protocols 228 or forwards them to
their final destination.
Under the IS-707.5 Network Model, the configuring, enabling, and disabling of
15 the IP modules 206, 230 on both ends of the PPP link is provided by the Internet
Protocol” Control Protocol (IPCP). IPCP is a part of a family of network control
protocols included in the PPP protocol and described in Request for Comment (RFC)
1332, “THE PPP INTERNET PROTOCOL CONTROL PROTOCOL (IPCP)”,
published in May 1992 and herein incorporated by reference.
20 IPCP utilizes configuration request messages to negotiate various configuration
options. One such option is the IP Compressioh Protocol Option. When enabled, this
option generally employs the Van Jacobson compression methodology for compressing

the TCP/IP headers in a PPP packet. The Van Jacobson compression methodology

improves the efficiency of a protocol by reducing the overhead in the packet headers



lo interface to the relay |ayer protocol 224 on the |IW 108. The PPPu | ayer
232 then unfranmes the received packets and transfers themto the network

| ayer protocol IP 230, which in turn either passes themto the upper |ayer
protocols 228 or forwards themto their final destinatio e
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Jacobson conpressi on net hodol ogy for conpressin the TCP/I P headers in a
PPP packet thaTraievan kiewledgsof tb@fi/gdse@sth@ A CRAP hewisruigydeterminehpwsthey, are
efficiency of a protocol by reducing the overhead in the packet headers WO
02/ 067582 E&alyUSOetange FdnB paoket ks pdeketr i Bednégotiitied ofl e R tGankpreksion
"COVWRESSI NG TCP/ | P HEADERS FOR LOW SPEED SERI AL LI NKS', published in
February 198floc®ptiet @iso réquirey the spdcifitatibry of mbxinmarenmprtssiovastot JRdidid,on
conpressi on net hodology is a conpression algorithm that relies on
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likely to change from packet to packet. The negotiation of the IP

Conpr essi Ogmileﬁﬁf PEPiniOHd wHetRk &1 coRitetibED bdhbeRRprdsidddiut.on of maxi mum
conpression slot ID field, which determ nes the nmaxi num nunber of

conpressi on and-§le§eEP Etfdutdion | dptiSn 'nfotBtions occur separately for both the Ry

10 interface and the Uy, interface. That is, the negbtiation over the Ry, interface is separate
from the negotiation the Uy, interface. The MT2 device 104 must, therefore, separately
negotiate configuration options for the PPPg link over the Ry, interface and the PPPy
link over the Uy, interface (see FIG. 2).

Due to the fact that the MT2 device 104 is mobile, it is possible that it may

15 move to an area that is served by a different IWF 108. When this happens, a handoff
will occur, handing the MT2 device 104 over to the new IWF 108 for service. When a
handoff occurs, the PPPy link must be renegotiated over the Uy, interface, as discussed
above. Because PPP negotiation for the Ry and Uy, interfaces are independent, the
renegotiation need only occur on the Uy, interface.

20 Of key import, however, is the renegotiation of the maximum number of Uy
‘interface compression slots in ihe reverse link direction (i.e., transmissions from the
MT2 device 104 to the IWF 108, refer to FIG. 2). For example, when a call is initially
brought up, the network model may attempt to optimize the negotiation process by

trying to establish the same IPCP configuration options for the U, and Ry, interfaces in



particular PPP |link and whether the connection ID can be conpressed out.
The |1 PCP configuration option negotiations occur separately for both the R
lo interface and the Uminterface. That is, the negotiation over the Rm
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having a s I'c connection ID (i.e., conpression slot |ID) can be
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10  renegotiated, there are no assurances that the maximum number of decomptession slots ‘
that can be supported by the new IWF 108 will match the number of compression slots
that were initially negotiated between on the TE2 device 102 and the MT?2 device 104.
It is, therefore, quite possible that after renegotiation, the maximum number of
compression slots on the Un interface is less than the maximum number of compression
15 slots on the Ry, interface. As such, the TE2 device 102 could transmit a compressed
packet with a connection ID (i.e., compression slot ID) that is greater than what could
be accommodated by the decompression slot with the highest ID on the IWF 108. In
such cases, the compression slot will not be recognized by the IWF 108 and the packet
will be discarded.
20 The mismatch between the maximum number of R;,, compression slots and Uy
decompression _slats will,[ at best, decrease the transmission efficiency of the wireless

communication system by forcing the uncompressed retransmission of all packets

having compression slot IDs greater than the highest-numbered decompression slot ID.



Mr2 device 104 not to unconpress and reconpress, that is, the conpressed
packet is passed through the M2 w thout having any Van Jacobson
conpression algorithnms applied to it. However, if, due to the novenent of

the M2 d%ﬁ@{é’%’ the PPPu link is 10 renegoti at ed, ”féﬁ%@ﬁsﬂ‘?

assurance e maxi mum nunber of deconpression sl ot can be
supported by the new | W 108 will nat 38 t he nunber of conpression slots
that were initially negotiated between on the TE2 device 102 and the MI2

devi ce 104 [t i,s. _theref ok I, Sj r liag i on, the
raxi mam ol pREL IS resEitah BeDRS ool pdctB sRLE coRREIGL UL 1T
maxi mum n er of conpression 15 slots on the | nterface. As such, the
TE2 devi cgﬂgﬁfa@&haﬁE‘F"r*ﬁ%‘?"%@#&“@@@@ﬁsm ﬂ% with a connection ID
(i.e., conpression_ slot ID) that is greater tilh"im at coul d Pe, :
accommodat ed bythergforeeWhaykse 8esdsd i8| oyl metppd anfsystem tst ssleetivel we 108.
In such cases, the conpression slot wll not be recognizéd by the | W 108
and the paistesminesvhen tpamainteing erapressiprstate ARdIARIN FOTRRIESHANTCEIHEIARSN num
nunber of Rm conpression slots and U. deconpression slots will, at besf,
decr ease tahwirtlessreommamication flévics imnerderdd optimizgi the kregymissiomedlicieneyt ofoh syst em
by forcing the unconpressed retransm ssion of all packets having

conpr essi ovirélése torhManigatiom systemhan t he hi ghest - nunber ed deconpr essi on sl ot

| D. WD 02/ 067542 PCT/US02/ 03727 10 At worst, this msmatch will result in
the |l oss of all packets having conpression slot |IDs greater than the

hi ghest - nunbered deconpression slot ID. Therefore, what is needed is a
novel method and systemthat selectively, determnes when to maintain a
conpression state and apply conpression techni ques on

SUMMARY OF THE INVENTION
10 The present invention addresses the need identified above by providing a
method that determines when to maintain a compression state and apply compression
techniques on a wireless communication device.
Methods consistent with the principles of the present invention as embodied and
broadly described herein include a communication device for receiving packetized data
15 transmitted from a terminal device which is coupled to the comgxuﬂcation device viia
an Rp interface. The communication device determines whether the recéivéd
packetized data comprises compressed or uncompressed headers and then determines
whether connection information identifying a compression slot is included in the
compressed data in response to determining that the received packetized data comprises
20 compressed data. The communication device further determines whether the
connection information exceeds a highest-numbered decompression slot from a i
plurality of decompression slots on said Ur, interface. The communication device sets
up a local decompression slot, in the communication device, which corresponds to the

connection information in order to maintain said compression state, wherein the local



5 a wirel ess communi cation device in order to optimze the transm ssion
efficiency of a wreless communicati on system SUVMARY OF THE | NVENTI ON 10
The present invention addresses - the need identified above by providing a
met hod that determ nes when to maintain a conpression state and ap |y

conpr essi o¥O RA¥HH ques on a wirel ess communi cation devi C%C.TWW{‘)&E
consistent with the principles of the present invention as enbodi ed and
broadly described herein include a conffuni cation device for receiving
packetized data 15 transmitted froma termpal device which is coupled to
the communfiecRMPESIORHIPLIS s¢ up infesponsep determining that thefaRneAioRMeMAe) ce
determ nes whether the received packetized data conprises conpressed or
unconpr essexfeedsather bighest-numbgrede degompaession wiet heFhe samarmicstion rdeyicaat i on
identifying a conpression slot is included in the conpressed data in
response t decompeesses thengpropressed packetizadi datadwhendk receireticanagiressedbpgsketized 20
conpressed data. The communi cation device further determ nes whether the
connect i ondataéentahibg eaid exoretion mfdrmgti@st - nunber ed deconpression slot froma
plurality of deconpression slots on said Uminterface. The comuni cati on
device gets up a local deconpression slot, in the communication device,

whi ch corresponds to the connection information in order to.maintain said
conpression state, wherein the |local WO 02/ 067542 PCT/ US02/ 03727 11.
deconpression slot is set up in response to determ ning that the connection

informati on exceeds the Mﬁm@ﬁgﬁ@ﬁ @@g%gk%éggg??,l ot. The

communi cati on device deconpresses the conpr zed data when it

recei ves. conpr oped BACkShly winda!hib b Mok B bR UBRASLS Abart of
this Specification, illustrate an embodiment of the invention and, together with the
10  description, explain the objects, advantages, and principles of the invention. In the

drawings:

FIG. 1 is a high level block diagram depicting various elements of a wireless
communication system.
15 FIG. 2 schematically describes the protocol stacks of a wireless communication
system. i
FIGs. 3A, 3B are flow-chart diagrams describing a first embodiment of the
invention.
FIGs. 4A, 4B are flow-chart diagrams describing a second embodiment of the

20 invention.



5 BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng draw ngs, which are

I ncorporated in and constitute a part of this Specification, illustrate an
enbodi mrent of the invention and, together with the 10 description, explain
t he obj ects dvant ages, and principles of the invention. h raw ngs:
FIG 1is %oﬂ%ﬁﬂg %evel bl ock di agram depi cting vari ous e|PéJ,¥2‘}é0§/8HF?a

W reless conmunication system 15 FI 2 schematically describes the
protocol stacks of a wreless conmuni c&tion system FIGs. 3A, 3B are
“flowchart diagrans describing a first enbodi nent of the invention. FIGs.
4A, 4B are flowchart diagrans describing a second enbodi nent of the 20

AL e UEER SESCHTERI G g DERERAERIO B =
Chat 111 ust rat eelevngsiisd Aesepian Hanepabodimnls of e GPaatr RMIPT cat | ons.
may be made to the enbodi nents w thout departing from the spirit and scope

of “the i nvefers ¢ therpeepmpapying drawingy thahillgirate ithesee OWes smbpdimsntsiate ot

neant to limt the invention. Rather the scope of the invention is defined
by the 5 apgessiblecand| medifications may be made to the embodiments without departing from

the spirit and scope of the invention. Therefore, the following detailed description is
not meant to limit the invention. Rather the scope of the invention is defined by the

appended claims.
It will be apparent to one of ordinary skill in the art that an embodiment of the
10 present invention, as described below, may be realized in a variety of implementations,
including the software, firmware, and hardware of the entities illustrated in the figures
(i.e., TE2 device 102, MT2 device 104, BS/MSC 106 and IWF 108). The actual
software code or control hardware used to implement the present invention is not
limiting of the present invention. Thus, the operation and behavior of the present
15  invention will be described without specific reference; to the actual software code or
hardware components. Such non-épeciﬁc referencéé are acceptable because it i§ clearly
understood that a person of ordinary skill in the art would be able to design software
and control hardware to implement the embodiment of the present invention based on

* the description herein.

20



It will be apparent to one of ordinary skill in the art that an enbodi nent
of the 10 present invention, as described below, nmay be realized in a
variety of inplenmentations, including the software, firmwvare, and hardware
of the entities illustrated in the figures (i.e., TE2 device 102, M2

devi ce 104, WRMEH2106 and 1WP 108). The actual sof t war e EEGHSYEB Nt r of
hardware used to i nplenent the present invention is not |imting of the
present invention. Thus, the operation 1dnd behavi or of the present 15

i nvention will be described w thout specific reference to the actual
software code or hardware conponents. Such non-specific references are
accept abl e because it is clearly wunderstood that a person of ordinary
skill in thle artFipg#nabaddmems) e t o0 design software and control hardware to
I npl ement the enbodi nent of the present invention based on the description.
herein. 20 WO OXIO6 35422 AGWdbSD i Adepigtidg aHinss embodimenteithefir&enB i s a
flowchart diagramdepicting a first enbodi nent of the present invention.
As such, FliftvenfioneAaishch, FIG 3ojeenila theosperstioh bEthyIMT Zideviced 04 @dr decetmitdriger mi ni ng
5 when to apply conpression techni ques. Wien a packet arrives fromthe TE2

devi ce 302, whdnao Wiply demipessiddéchniquest ep 5305, first determ nes whether the
packet is a TCP packet. This is because the |IP Conpression Protocol

Option, specifi oghén/a phckel/aiivePHFORSIAL TEQ VRS 102 thd REIP AR 10401 stepPper at es
on TCP- based packet headers. Therefore, if the incom ng packet is not a 10

Do e, el kbl Bk S T ey MR SR R B o 10
Is a TCP paé&ﬁ]&resss&ehotocol Option, specifically the Van Jacobson compression technique,
only operates on TCP-based packet headers. Therefore, if the incoming packet is not a
10  TCP packet, it is routed to the PPPy framer on the MT2 device 104 prior to being
transmitted to the Uy, interface, as indicated in step S§310. If it is a TCP packet, the
MT?2 device 104, progresses to step S315,
In step S315, the MT2 device 104 determines whether the incoming packet is an
uncompressed TCP packet. Generally, the arrival of an uncompressed TCP packet
15  occurs during the initial stages of a connection to establish the compression state or to
reset the compression state aftér | packet retransmission. If the packet is an
uncompressed TCP packet, the MT2 device 104 saves the connection ID and marks it
as seen, as indicated in step S320. The MT2 device 104 then determines, in step S325,
whether the connection ID is greater than N, where N _is the maximum number of
20 decompression slots on the Uy, interface (i.e., at the IWF 108). As part of the IPCP
renegotiation process, the MT2 device 104'is aware of the maximum number of
decompression slots that the IWF 108 can support. Therefore, if the packet contains a

connection ID that is not greater than N, the IWF 108 has sufficient decompression

slots to accommodate the connection ID, and the MT2 device 104 sends the packet to



Mr2 device 104, progresses to step S315. In step 5315, the MI2 device 104
det erm nes whet her the incom ng packet is an unconpressed TCP packet.
Generally, the arrival of an unconpressed TCP packet 15 occurs during the

initial stages of ? connection to establish the conpressi ?n s%ate or to
reset the B@Hﬁ/%&" on state after packet retransm ssion. ¢ Tg Q’“ﬁ%&?ket S
an unconpressed TCP packet, the MI2 device 104 saves the connection |ID and
marks it -as seen, as indicated in ste]d‘ S320. The MI2 device 104 then

determ nes,, i t 5325, whether the c ction JD is greater than N,
where N i st}}etgbﬁd"aﬁgrﬂffnﬁ)ﬁmséws%‘?“'fﬁl%l@t&?)%i@sy’ &R thg gther %W%t h’g I{ﬁ.cﬂ?a%nt erface
(i.e., at the IW 108). As part_o | ,PCP negotiation process, the M2
devi ce 104°0MnEctign, l%ﬁre’ﬁﬁé%Wﬁﬁ'n‘&ﬁmgﬁwcﬁﬂﬁfdégﬁpﬁ@s?ﬁﬁugIaolf’ga]t hat the
1WF 108 can support. Therefore, if the packet contains a connection ID :
that is nofleqpmpsessiontsietnwithin thee MTZrdevive Hids s (hatinerkaty with dbatnagtiowiasn sl ot s
to accommodate the connection ID, and the MI2 device 104 sends the packet

t o WO 02/ oeqbuetidadD) u80b¢ d&paipressed hyhthe INPPL deyviea 94 pider toteensmission,dn, as in
step S310. If, on the other hand, the packet connection IDis greater than

N, the HM2onieyiocke sktioutias usdoaypréssdihackats. SThepdeaompresdion datGetup vdthiri the sl ot
within the M2 device 104, so that packets with that particular connection

| D can be NeErDdgvicesHidds faasiblechedude theVICRepddRét i uhéompresséd, and oamsbd gsed i n 5
order to be sent out as unconpressed packets. The deconpression slot setup

wi thi n t hetd\BstabliSl tifeedetBpictsidbre e B 169335 tHe T2 devied 1064 thdnges the
unconpressed, and can be used to establish the deconpression states. In

oo e BolRBACT e Prh QB aETY itocdl gl ket hperdE” packe
By changi ng,5,0fe Y §$10) Hy Rhihift¥le botitalTilia'aRd bt HOUESmfidssed
10 packet, the MT2 device 104 ensures that the Uy, will not attempt to uncompress the
packet and will simply forward the packet.
Returning to step S315, if the incoming packet is a compressed TCP packet
(i.e., Van Jacobson compressed packet), the MT2 device 104 determines, in step S340,
whether the packet contains connection ID. If the packet does not contain a connection
15 ID, the MT2 device 104, in step S345, cheqks to see whetper MT2 device 104 has
saved a last conr;:cacfion ID. If it did not, the MT2 device 104 will discard the packet
because it will not be recognized by the IWF 108, as indicated in step S365. If the
MT2 device 104 did save a last connection ID, it determines, in step S350, whether the
last connection ID is greater than N (i.e, the maximum number of decompression slots).
20  If the last connection ID is not greater than N, the MT2 device 104 sends the packet to
the PPPy framer for transmission, as in step S310. If the last connection ID is grisater
than N, the MT2 device 104 must then determine whether there exists compression

state for the saved connection ID, as indicated in step S355. If there is no compression

state, the MT2 device 104 discards the packet, as in step S365; if there is compression



10 packet, the Mr2 device 104 ensures that the Unw Il not attenpt to
unconpress the packet and will sinply forward the packet. Returning to
step 5315, if the incom ng packet is a conpressed TCP packet (i.e., Van
Jacobson conpressed packet), the MI2 device 104 determines, in step 5340,
whet her t h&P%4682cont ai ns connection ID. If the packet &SEEUSAHP#ontain a
connection 15 ID, the MI2 device. 104, .in step 5345, checks to see whet her
M2 device 104 has saved a |ast connedtion ID. If it did not, the M2

device 104 will. di ra t packe cause it wll not. be recognized by
the 1w o8t theNEE Bavich 164,28 S8 Sac 3ERToss ok ponciEts BE pAGECHRURC SV e o

| ast connection@ D it . dete mpﬁf’s in step S350, whether the last -
connect i on 2 sends shepacket tothe iframer fortransmisgion, ay rPagket @8 #fPessi on
slots). 20 |f the last connection IDis not greater than N, the MI2 device -
104 sends t9880packet to the PPPu franer for transmission, as in step S310.
If the last connection IDis greater than N, the MI2 device 104 must then
det er mi ne whet h&eturning do éi@ipss&‘bdfrﬂlee&’al dacobsanacamyfressed ipacksh¢ontainpanect i on
ID, as indicated in step S355. If there is no conpression state, the MI2
devi ce 304 cdnrectionD,the MEX dentice B0 determineg ib3@D;SI70, whether the camegtionssi on WO
02/ 067542 PCT/ US02/ 03727 15 state, the MI2 device 104, in step 5360,

deconpr essdb if preattethaeN. df it i) ehefMTR dévideotddithen detemthirres,ifl StepI$37Pahdthér t 0 t he
PPPU framer for transm ssion as an | P packet, as in step S310. Returning

to step S34kbre ekists ROmMpAAsidR QS R RO BRMBRRANDY ARH 8f s¢; AN MTB déviceI104
connection ID, the M2 device 104 determ nes, in step 5370, whether the

connect i on ghidrhstesdétinb ?écl&eh ag‘%é}‘-stelpfS%b ah® sentid theJhcked QY tHePEE) Franttp ?%rr t he

determ nes, I n'step S375 whether “there exists conpression state
connection ttlaﬁ)smigﬁa'l,i ds ﬁﬂica{eiaeinwgt%p dedipce el it step 8375, the MT2 device 104 .
10  determines that the connection ID is not greater than N, the MT2 device 104 then
checks, in step 8380, whether it has seen this connection ID before. If the MT2 device
104 did not previously see that connection ID, it will discard the packet as indicated in
step S365, because the packet will not be recognized by the IWF 108. If the MT2
device 104 has seen this connection ID before, it saves as last connection ID seen, as in
15 step 8385, and subsequently sends the packet{to the PPPy framer for transmission, as
inéh'cated in step S310.

Thus, this embodiment incorporates decompression slots on the MT2 device 104
to decompress, by proxy, TCP packets with compression slot IDs that exceed the range
of renegotiated decompression slots on the Uy, interface. As such, this embodiment

20 provides a system and method that efficiently applies PPP header compression
techniques, which minimizes the retransmission of packets having éompression slot IDs
greater than the highest-numbered decompression slot or the loss of such packets, In
addition, this embodiment allows the MT2 device to avoid maintaining such a state

while the number of slots is the same on both sides.



deconpresses the packet as per step S360 and sends the packet to the PPPU
framer for transm ssion, as indicated in step S310. If in step S375, the
MIr2 device 104 1o determnes that the connection IDis not greater than N,
the M2 device 104 then checks, in step S380, whether it _has seen this
connecti onWO3I€Pdte. 1f the M2 device 104 did not prevPoHUsYOLEZ that
connection ID, it will discard the packet as indicated in step 5365,
because the packet will not be recognilfed by the | W 108. If the M2 ,
device 104 has seen this connection ID before, it saves as |ast connection
| D seen, as in 15 step $385, and subsequently sends the packet to the PPPU
framer for transmssion, as indicated in step S310. Thus, this enbodi nent
i ncor por atds detesand Emhodimentot s on the M2 device 104 to deconpress, by
proxy, TCP packets with conpression slot IDs that exceed the range of
renegoti at ed delléhpdrie ssflanchdrodiagram depéctipg a setendf emhodinent of ¢ie, present

enbodi nent 20 provides a system and nethod that efficiently applies PPP
header comavexiibnOms 4 packet aies fronh el TEE dévidezt02, the MT2 tevices1045 i step of
packets having conpression slot IN greater than the highest-nunbered

deconprses sg4us, fikse detefmihéowhedise tif paskétls RaTPedomplibiit padkttl WsQiited! dbode _
enbodi ment al [ ows the M2 device to avoi d mai nt ai ni ng such a state while

the nu"berwgﬁ edtStolthe hﬁ% A, tzm&hs BbciBse mM&ZJaQ&%.é&%oBﬁEéWZ/ 03727

16 2. Secon od| ment is a flowchart di agram depicting a second
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to being transmitted to the Uy, interface, as indicated in step $410. If the packet is a
10  TCP packet, the MT2 device 104, progresses to step S415.

In step S415, the MT2 device 104 determines whether the incoming packet is an
uncompressed TCP packet. As previously noted, the arrival of an uncompressed TCP
packet occurs during the initialization stage or the reset packet stage. If the packet is an
uncompressed TCP packet then the MT2 device 104 saves the connection ID as

15  indicated in step S420. '

In step S422, the MT2 device 104 determines whether all the Uy, interface
decompression slots are occupied, and thus, unable to decompress any more
connections. Unlike the first embodiment, which incorporates decompression slots on
the MT2 device 104 to accommodate compression slot IDs that exceed the U, interface

20 range of decompression slots, this embodiment first determines whether there exists
* any unoccupied Uy, interface decompression slots (i:.e., slots on the IWF'108).' If tﬁere

exists unoccupied Uy, decompression slots, the MT2 device 104 maps the connection

ID to one of the unoccupied Uy interface decompression slots. This embodiment,



techni que only operates on TCP/| P-based packet headers. Therefore, if the
arriving packet is not a TCP packet, it is routed to the PPPU franmer on
the MI2 device 104 prior to being transmtted to the Uninterface, as

I ndi cat edyj $410. If the packet is a 10 TCP packe devi ce
104, progr‘t‘ggzzssﬁt&cz) step $415. In step $S415, the MI2 devi EST%@/% erm nes
whet her the incom ng packet is an ungonpressed TCP packet. As previously
noted, the arrival of an unconpressed®TCP packet ,occurs during the.

initializgtl S Kk t . h ety J Seqan o
uncormr ce LA erb R Busbfurts et AR EhgRBRSE 1ol Fs Miz e REFEBR AEVR G 1D
15 i ndi cat ?d indst%) 5420. .1 n st%g1 5322, the MI2 device 104 determ nes
whet her affterfass deLOmRTPSSIan §lts arf 0¢CUMSAessi on sl ots are occupi ed, and thus,
unabl e to decoppress. .an conpections. Unlike the first_ enbodi ment,
whi ch i ncor por &8, tféﬁéeéﬁggégi 8'5}"6? cg has Rei &g ofdoisthe M2 qeyice
accommodat e conpressjon slot IN that exceed the U interface 20 range of
deconpr es 304 then |dgtesmines, whethenibeipapketi s ¢anneqtiondDés greatestham d prindicatede exi st s
any unoccupied U. interface deconpression slots (i.e., slots on the |IW
108) . bf irhstepeS424i Kititsisythe dETRdavite 104 dinstepi426sinaps the packet’s dopnedlibndevi ce
104 maps the connection |IDto one of the unoccupied U interface

deconpr esHD om a $testld, intérface dadomipiression,s1oN 0Ried G/ doé@mincddteBRJUbRqacht 17
therefore, only institutes |ocal deconpression slots on the M2 device 104

i f all théeddmpréssiosrof aliepatRebynthe SWEOI08S | THeSMAL @eics 1R !eh clddgecthei f i N
step 8422, the U interface has not run out of slots, the M2 device 104

then det epagkBes comeERSRN ID fvathd arbRid Oy, € skidf slobID Sndlfe@itcdy thh N, as
indicated” 5 in step S424. If it is, the 2 device 104, 'in step 26, maps
the packegopIrs 8'6&fig bettpied, in steps S428 and $432, respectively. The MT2 device 104
10  subsequently routes the packet to the PPPy framer before transmitting the packet across
the Uy, interface, as indicated in step S410. |
If, in step S424, the packet’s connection ID is not greater than N, the MT2
device 104 progresses to step S430, where it checks to see if that U, compression slot
is available. If that slot is available, the MT2 device 104 registers the Up, slot ID as
15 bging occupied a1(1d subsequently routes the packet to the PPPy framer, as indicated by
steps S432 and S410, respectively. If that slot is not available, the MT2 device 104
progresses to step S426.
Returning to step $422, if the Uy, interface has run out of slots to accommodate
the decompression of the packet with the compression slot ID, the MT2 device 104
26 advances to steps S434 and S436, where it respéctively maps the compression slot ID
from the Ry interface to a local Elecompression slot ID and séts up the local
decompression slot on the on the MT2 device 104. As stated above with respect to the

first embodiment, the setup for the local decompression slot is feasible because the

header information is exposed in the uncompressed TCP packet. In step S438, the MT2



IDto a free Uninterface deconpression slot in order to acconmodate the

subsequent deconpression of the packet by the W 108. The MI2 device 104
t hen changes the packet's connection ID to the mapped Um deconpressi on

slot ID an ' rs that U slot ID as being occupied, in steps 5428 and
$432, resp&éﬁ%&ﬁ%ﬁ The Mr2 device 104 10 subsequently roHFE@%W 7Hacket to
the PPPu framer before transmtting thg packet across the U interface, as
indicated in step 8410. If, in step 84 §1 .the packet's connection ID is not

greater thap,. r ' ; et
checks to glg‘él%l % 6{%’aayg%nmg%&r¥p8®é§§fdoﬁ t@«?gﬁﬁf%et;@é;ﬁ% %P@f&%( ha!leag lot is
avai |l abl e, the 2 devi 4 reqgi,sters.the Unslot AD as .15 bej.ng,occupi ed
and subseq&é?ﬂgﬁ/ (ﬂi?tgg&ﬁqégbrhﬁfgﬁ\%‘{ef ﬁ°e{}1’5|5%’°f’¢‘%ﬂrgi’ anggalf’ﬁﬂf%glﬁgﬁ by
steps $S432 and 8410, res tively. If that sl | s_not agvai l e, the M2
evt oo 104 hopenGheue) st Gien, sondotbe Deckenio: e PREy etiae gen S By U
interface has run out of slots to accommodate the deconpression of the
packet wi t shangingchamretoselofield|and trapsmitting thy ungempressed JR pagketatheaMdds t o
steps S434 and S436, where it respectively maps the conpression slot 1D
from t hé Rdevine 404 susuresothat theclh will owotnpitesspsito ungoropressDthe mackastand willt he

| ocal deconpression slot on the on the MI2 device 104. As stated above

Wi t h respesimglpfdriverd the packes irbardondence withitke BPqirotpcdlor t he | ocal
deconpression slot is feasible because the header information is exposed

i n the unconpr els el effoft tpaake imenlofy oh ¢ie BA38evico 10N # Ny B /deirdblé 2o
PCT/ US02/ 03727 18 device 104 changes the protocol field of the PPP packet

{0 the ]P Réstic @ minitser W 1bcab decopdprersien sloke AN QicACcAl oﬁdxﬁhsﬁdnneémﬁ%uw header
o the connection ID and cal cul ates the IP header checksun) and then sends
the packet 3 velampidyed té FRYBE 111084 Bitorbiddsior¥lot on the MT2 device 104. One
10 such optimization technique is the “least recently used” algorithm whereby local
decompression slots that are reserved for particular Ry, compression slot IDs, but are
seldom used, are reclaimed and mapped to service other compression slot IDs. It is
important to note that such a technique may impact the throughput of the reclaimed
connection.
15 Returning to step S415, if the packet is a' compressed TCP packet, the MI‘2l
device 104 then.‘ progresses to step S440, where it determines whether the packet
contains a connection ID, If so, the MT2 device 104 advances to step S442, where it
checks to see whether the connection ID corresponds to a local decompression slot on
the MT2 device 104. If the memory optimization techniques used in step S434 are
20 employed (e.g., least recently used algorithm), the determination of step $442 may
require checking existiné mappings to investigate Whethér the ID corresponds to a local
decompression slot.

If the decompression slot is local, the MT2 device 104, in step S450,

decompresses the packet and routes the packet to the PPPy framer of step S410. If the



changing the protocol field and transmtting the unconpressed |IP packet,
the MI2 5 device 104 ensures that the Unw il not attenpt to unconpress the
packet and will sinply forward-the packet, in accordance with the IP

pr ot ocol . ffort to save menory on the M'2 device 104, it y be
desirabl e ‘k]g&&)lﬂggfii ct the nunmber of |ocal deconpression T(.[)"tlsa‘?.mﬂysuch, an
optim zation technique may be enpl oyi%d to recycle the |local deconpression
slot on the MI2 device 104. One lo su optim zation technique is the

"l east recgently used’ al gorith reby. |.0c decom,essi.on sjots that are
reserved PEfOmREion, flak ‘%@%‘8??&@23@2 deyige qh‘bsm %ER%?‘Z’ c@g\‘sd Wsed, are
recl ai med_ang nmapped to .service, aother c r i pn, sl IDs. It |s

port ant WBHELEBaE feen fup erpnectin inelore” Babe FIRLAEPIE B hes Bitgrenbor ¢ ne
recl ai med connection. 15 Returning to step S4éa$ if the iEac_ket is a

conpr essedonneption: IR heforenit digcands the \pagket, 1instem 849G, Regruse b will pog thep  s440,
where it determ nes whet her the packet contains a connection ID. If so,
the MI2 dé&sgogrizexbay the FWATES. (16 optheptieerhand, ithes eeenthe eanpedqtiondD befoge,whet her
the connection ID corresponds to a |ocal deconpression slot on the M2
devi ce5104he M2 whvicertdd ity stop 5446, 2aves the comebtionoiDeand thertipionessls epchedi@4 are 20
enpl oyed (e.g., least recently used algorithn), the determ nation of step
S442 may inf sepi5448, oinethit the commedtion D Raz[bpérn@apped to B diffdrérg Aeconvfiedsioar the | D
corresponds to a local deconpression slot. If the deconpression slot is

local , thelobR tiste V], Gfterlt, (skd) for XamPHtDSteps SH2GQNAISARS Y S ib Rad) Aelatr2and
routes the packet to the PPPu franmer of step S410. If the WO 02/ 067542

PCT/ US02/ Q3vige! 104 cH&fpe e 8inestioh! 1) td fhe MRAppb® R slof 18 MM ZuBRYhdiRy104, 1N
step 5444, checks to see

routes the packet to the PPPy framer, as indicated by steps S458 and S410,

10 respectively. If the connection ID has been not been mapped, the MT2 device 104
simply routes the packet to the PPPy framer of step S410.

Returning to step S440, if there does not exist a connection ID in the packet, the

MT?2 device 104 progresses to step S452, where it checks to see whether the it saved a

value for the last connection ID. If the MT2 device 104 does not have such a value, it

15 discards the packet, in step S456. If MT2 device 104 does have a valué for the last

connection ID, it determines, in step S454, whether this value corresponds to a local

decompression slot on the MT2 device 104. If it does, the MT2 device 104, in step

S450, decompresses the packet accordingly, and routes the packet to the PPPy framer

of step S410. If the last connection ID does not correspond to a local decompression

20  slot on the MT2 device 104, the MT2 device proceeds to step S448, where it checks.to

see whethei' the connection ID has been rﬁapped to a different decompréssion slot on

the U, interface (see, for example, steps S426 and S428). If it has, the MT2 device 104

changes the connection ID to the mapped Uy slot ID and subsequently routes the

packet to the PPPy framer, as indicated by steps S458 and S410, respectively. If the



whet her it has seen this connection ID before. If the M2 device 104 has
not seen this connection ID before, it discards the packet, in step S456,
because it will not be recognized by the IW 108. If, on the other hand,
it has seegqt nection ID before, 5 the M2 device 1 5446,
saves thees?gn‘)?\gg??gn | D and then proceeds to check, in glt;%%h%ﬁ%ﬁpv\het her
the connection I D has been mapped to audi fferent decorrpreSS| on slot on the
Uninterface (see, for exanple, steps S426 and S428). If it has, the M2
devi ce 104cannadipndDiiae beaniut beérapped,ithe MTE davioe 204 $imph)} litek meépﬁéket
subsequently routes the packet to the PPPu franmer, as indicated by steps
S458 and Sghkfle PRR,; frfdlestistep®4g0. | f the connection I D has been not been
mapped, the MI2 device 104" sinply routes the packet to the PPPU franer of

step S410. Ret Uﬂﬂie, %gm’g&&&eﬁfﬁga a{tém 085 Godd fodd tTég Z@ﬁk Wherrl?‘:t ton 1D

in the packet, evi ce resses e Tt checks
to see whef he negtion ID. | f the M2
devi ce 104E :(n;{é'gstsfb% sll(#a@g\{g%c c%le\éva Hgér?a‘c% Eigl]c%n# %18ﬁ§g>t§ ﬁ’g IB?@H& ucl? n step
S456. |f MI2 device.104 does have ue for t I nnectiqn ID, it
ot e i hesSommATESion 1t o &Y acshiibe Fin @otiSreiaosictodf ol din domerestan
deconpreSS|on sl ot on evice 104. t does, the MI2 device 104,

in step 89 af"dBicﬂﬁ’ﬁﬁegg%gmg?@mﬁ%ﬁ%ﬁmt&%@Sﬂéeﬁgfpwes%ﬁ’ms PRncthe ME2 packet
to the PPPu franmer of step $S410. If the | ast connection |ID does not

cor r esponddaviceaandogven T&@%?ﬁpﬁhé%"sﬂe‘ﬁ if meeged toodecomprenss by pxaxyethe (BCP t he MI2
device proceeds to step S448, where it checks to see whether the

connect i onpacketh aithithe exaeagipg dompressieti fl6tdDenAs ducho this embodiment, provishs t he U.
interface (see, for exanple, steps S426 and 5428). If it has, the MI2

devi ce 104a systeam grebmethed dleat effadiently an®irtelligdndy mppljes PPB. heatdextcompreasion
subsequently routes the packet to the PPPu franer, as indicated by steps
S458 angl Swdithiquess (Bactoing sy, thif einbedilientOAiniinizes}the REtFarsfisdiddSot2packets

having compression slot‘IDs greater than the highest-numbered decompression slot or
the loss of such packets. In addition, this embodiment allows the MT2 device to avoid
maintaining such a state while the number of slots is the same on both sides.
The processes associated with the presented embodiments may be stored in any
15  storage device, such as, for example, non-volatile memory, an optical disk, magnetic
tape, or magnetic disk. Furthermore, the processes may be progfammed when tile ‘
system is manufactured or via a computer-readable medium at a later date. Such a
medium may include any of the forms listed above with respect to storage devices and
may further include, for example, a carrier wave modulated, or otherwise manipulated,
20 to convey instructions that can be read, demodulated/decoded and executed by the
system. S
The foregoing description of preferred embodiments of the present invention

provides illustration and description, but is not intended to be exhaustive or to limit the

invention to the precise form disclosed. Modifications and variations are possible



20 connection | D has been not been mapped, the M2 device 104 sinply
routes the packet to the PPPU franer of step 8410. Thus, this enbodi nent
first attenpts to accomobdate TCP packets with Rm conpression slot |IDs

t hat exce i rface deconpression slots, by mapping

conpr essi gﬁoédﬁlc')ﬂtﬁggiteo an unoccupi ed U. deconpression sl ot .E‘Fﬁ?ﬁ%ﬁz@”@?ﬂ
deconpression slots are occupi ed, thig,enbodi nent institutes | ocal
deconpression slots on the M2 devicé and even recycles these slots if

necued, * QoHRRATR G sbhelbitg, b TSE AR Bl Nk BRI,
TR0 kb O o BB B SRR ST 55 o7 10

packets having conpression slot IDs greater than the highest-nunbered
deconpression slot or the |oss of such packets. In-addition, this

enbodi nent allows the MI2 device to avoid nmintaining such a state while
t he nunber of slots is the same on both sides. The processes associ ated
with the presented enbodi nents may be stored in any 15 storage devi ce,
such as, for exanple, non-volatile nenory, an optical disk, magnetic tape,
or magnetic disk. Furthernore, the processes may be programmed when the
systemis manufactured or via a conputer-readable nmediumat a |ater date.
Such a nediummay include any of the forns |isted above with respect to
storage devices and may further include, for exanple, a carrier wave
nodul at ed, or ot herw se nmani pul ated, 20 to convey instructions that can be
read, denodul at ed/ decoded and executed by the system The foregoing
description of preferred enbodi nents of the present invention provides
illustration and description, but is not intended to be exhaustive or to
limt the ‘



invention to the precise formdisclosed. Mdifications and variations are
possi bl e WO 02/ 067542 PCT/ US02/ 03727 21 consistent with the above
teachings or may be acquired frompractice of the invention. Accordingly,

the scope gyobdss7rsavention is defined by the clains and tggi‘@s%ﬁ‘fal ents.
WO 02/ 067542 PCTI US02/ 03727 22 WHAT IS CLAIMED: 1. A netho or rmal ntai ni ng
a conpression state and applying a 2 ggnpression technique after a PPP
renegotiation on a U interface of a wireless comrunication network, said

met hod coNWHRATIS CALAINMEDVI ng, in a conmuni cati on device, packetized data
transmtted from a termnal device, said termnal device coupled to said
communi cation device via an 6 Rminterface; ascertaining whether said
recei ved packetized data conprises 8 conpressed or unconpressed dat a;

determ ning, insrespqn TR IA :d. regei ve cketized io0 -
dat a corrprigses clbrrplrogsﬁ%@a@?%&%ﬁg%%@g?ﬁ%ﬁn isﬁﬁ%rﬁﬁfiaﬁﬁly}n&eﬁt i fying
a conpression sl.ot is included Lp.said ¢ ress dat g _and_whef her said
connect fon “Y2PIeAT 8T rﬁf'?’f"(gﬂe Eé’dgp% rﬁ?eﬁﬂté&rggn%e 'edgtﬂ&?:‘i‘}r’rﬁﬁ 8sHIBESSs| ot
froma plurality, of deconpressiogn, slots . on said U interface; and 14
deconpr ess{CAGMUNEa %Wﬁ?ﬁ%&@gﬁﬁpﬂﬁnﬁzhat sai d connection information

Is included in said conpressed data and that it exceeds said highest-
4 receiving, in a communication device, packetized data transmitted from

a terminal device, said terminal device coupled to said communication device via an
6 Rpinterface;
ascertaining whether said received packetized data comprises
8  compressed or uncompressed data;
determining, in response to ascertaining that said received packetized
10 data comprises compressed data, whether connection information identifying a
compression slot is included in said compressed data and whether said connection
12 information exceeds a highest-numbered decompression slot from a plurality of
decompression slots 'o_n said Uy, interface; and |
14 decompressing, in response to determining that said connection
information is included in said compressed data and that it exceeds said highest-
16 numbered decompression slot, said compressed packetized data in a local
decompression slot configured  in said communication device, when said
18  communication device receives compfessed packetized data containing 'sajd connection

information.

2. The method of Claim 1, wherein said compressed and uncompressed

2 packetized data is formatted in accordance with TCP and Van Jacobson protocols.



16 nunbered deconpression slot, said conpressed packetized data in a |ocal
deconpression slot configured in said conmuni cati on device, when said 18
comuni cati on device receives conpressed packetized data containing said
connecti o ' tion. 2. The nethod of Caim1l, wherei | ressed
and unconpnwgsdéfé)gi packetized data is formatted in accor%balzgéé)g/\?\ng.}tgﬂpTCP and
Van Jacobson protocols. WO 02/067542 Pf{T/US02/ 03727 23 3. The nethod of
Claim2, wherein, in response to ascertaining that .said 2 received _
packetized dat a3Conprhe Bithdd &P OMiRSSNWheiédhain BGbf %fg{&(}t’ agﬂ{, | ice
stores information identifying a conpression s@gtsei ncl ude |%a{&hg§¥mressed
packetiyed ; gl ' t 4o N oo ' .

% Ureeid2d Bakeribdd bk QBRBHLd AhcbRbiRER ol ookl ioh Habice

connection 1 nfor tiron as yiI ng ready seen,

est abl i she l FBSS] | i aibd, .6 communi cajiop deyice in -
response t%c’%gtl %ﬁﬁiaﬁgﬁg&) ' é‘tﬁ é%g?%nﬁrg%ionc%%i’éc&qeg A" FRTOE WP?%WCEWEéedS said
hi ghest - nugher ed,deconpressi.on slot. 4. The, nethod of Caim3, wherein, in
responst ta}%ﬁeqseﬂfﬁfrﬂoﬁ% g, intormation, ks, sald; {ast jcaprsctign | 1Bfermatioth@Si ncl uded
in said conpressed data, sai d_communication device determ nes whether said
| ast conneldentfyinginformationlready seen, and @staplishercs loaalidgcqmapression stosimsaid i on

i nformation exceeds sai d highest-nunbered deconpression slot, wherein said
comuni & at ¢AMHRigation devise iy rpspanse to detarpiniegthat sanl lpstcenndction informtiohen i t
determ nes that said | ast connection information does not exist, and 8
wher ei n, i exceedssaiddughest-nimberadidecompression skti d | ast connection i nformation
exceeds sai d hi ghest-nunbered deconpression slot, said comunication device

4. The method of Claim 3, wherein, in response to determining that said
2  connection information is not included in said compressed data, said communication
device determines whether said last connection information exists and whether said last
4  connection information exceeds said highest-numbered decompression slot,
wherein said communication device discards said compressed
6 packetized data when it determines that said last connection information does not exist,
and | -
8 .- wherein, in response to determining that said last connection information °
exceeds said highest-numbered decompression slot, said communication device
10  decompresses said compressed packetized data using said local decompression slot if
there exists a compression state for said last connection information and said
12 communication device discards said compressed packetized data if no compression

state exists for said last connection information.

5. The method of Claim 4, wherein, in response to determining that said

2 connection information is included in said compressed data, said communication device



10 deconpresses sai d conpressed packetized data using said | ocal
deconpression slot if there exists a conpression state for said | ast
connection information and said 12 comruni cati on devi ce di scards said

conpr essede %&tsjﬂ[zed data if no conpression state exi S:ﬁ"{"%"?’@@ﬁg | ast

connection Information. 5. The nethod of Cl aim4, wherei nse to
determ ning that said 2 connection i nfza)rmati on is included in said
conpressed data, said conmunication dévice WO 02/067542 PCT/ US02/ 03727 24

det . . . . ) - .
i ghest - nockarieh ) wighE: sl Behietin MiRbA Mol SBIE HAN-pRbEIE, i i ng
t hat s%i d @gﬁrﬂgﬁ(&%ﬂl&@%ﬁ ormation 6 exceeds said hi ghest-nunbered

deconpriess d comruni cati on device deconpresses said conpressed

packeti zed data using said | ocal dec ression slot if 8 there exists a
conpressi on state fd%‘%%’?’d“c’ﬁ??ﬁ@iet §°o&er{$rﬁ’("8f‘%ﬁlﬂqt<§ﬁ‘da?ﬂﬁn§%°& Infrmation cat i on
devi ce di scards said conpressed packetized data if no conpression 10 state

exi st s 6f orexeegds 8aith nighgshpumbered, daeqnaptession slphe paid ncommunieationn devies
determ ning that said connection information 12 does not exceed said
hi ghest - n prgssge 6 sompehssd packstizedsdatel usingraaidileral denompaession slafiifcar ds
sai d conpressed packetized data if it has not previously seen said
connect8i ortherd iexistsr rantdompreasich sstatd famsaidi canieotion einfarmatiaw eands asait
connection information as |ast seen connection information if a
conpr essi womsiwafication i devise fdiscardsisald compesstedopackétized rdatw ifaio oompeessigh et hod
for maintaining a conpression state and 'applying a 2 conpression
t echnigue stitd exista fdrRBAdcomegidn inforaation) aadU. interface of a wirel ess
wherein, in response to determining that said connection information
12 does not exceed said highest-numbered decompression slot, said communication device
discards said compressed packetized data if it has not previously seen said connection
14  information and said communication device saves said connection information as last
seen connection information if a compression state exists for said connection

16 information.

6. A method for maintaining a compression state and ‘applying a

2 compression technique after a PPP renegotiation on a Um interface of a wireless
communication network, said method comprising:

4 : receiving, in a communication device, packetized data transmitted from

a terminal device, said terminal device coupled to said communication device via an

6 Rn interface; "

ascertaining whether said received packetized data comprises

8§ compressed or uncompressed data;



communi cation network, said nmethod conprising: 4 receiving, in a

communi cati on device, packetized data transmtted from a term nal device,
said term nal device coupled to said comruni cation device via an 6 R

i nterface; rtal ning whether said received packeti zed C rises 8
conpressed“gf&ﬁﬁ%% ressed data; WO 02/ 067542 PCT/U802/03g§%€§§ﬁﬁ9"
determning, in response to ascertaingﬁg that said received packetized 10
data conprises conpressed data, wheth connection information identifying

a conpression slot ig.Jncl LASaid ¢ A r ,said
connection 12 informati on*b‘gglgrréesgg%s%dtg #g@'ﬁﬁg‘% g%@%ﬁ%&ﬂ?ﬁ%#&g"gt
configured,in said. comunicati,on devj,ce; and .14 deconpress| .1 n _response
Lo det & m Hth FoERises SORPESTHe dethlo mieiher oomiorg imEomhion, jgettyings
conpressed data and .t hat, said connection information 16 cqQrresponds to

sai d | ocal SURRIEFMCYQS 1§inglpdad ingsgi CE’BB’;'?P\‘@B pad pbether gaid oaneation 5 d

| ocal deconpression slot, when said conmunication device receives

conpr ed% edinfarmaion k earrespendgata &ofacal rdasgmpressior: oslole ceanfigutedf dn magidon. 7.
The nethod of Cl aim6, wherein said conpressed and unconpressed 2

packet i zedcaterunicationdevieg;stand i n accordance with TCP and Van Jacobson
protocols. 8 The nmethod of Claim7, wherein, in response to ascertaining
that sasdd 2 recei veltcoamkssingz citl despanseongr det@mining othipt esaixk ccotia¢ationsai d
conmruni cation device stores information identifying a conpression slot

i ncl uded i informadopiscinsladedrincil ¢conplessed dath andithat 8sidl comieoten informatibar mat i on,
mar ks said | ast connection information as

16 corresponds to said local decompression slot, said compressed packetized data in said

local decompression slot, when said communication device receives compressed

18  packetized data containing said connection information.

7. The method of Claim 6, wherein said compressed and uncompressed

2 packetized data is formatted in accordance with TCP and Van Jacobson protocols.

8. The method of Claim 7, wherein, .in response to ascertaining that said

2  received packetized data comprises uncompressed data, said communication device
stores information identifying a compression slot included in uncompressed packetized

4 data as last connection information, marks said last connection information as
identifying information previ_ously seen and determines whether all of a plurality of

6 decompression slots on said Up, interface are occupied.

9. The method of Claim 8, wherein in response to determining that all of

2  said plurality of decompression slots are occupied, said communication device maps



I dentifying information previously seen and determ nes whether all of a
plurality of 6 deconpression slots on said U interface are occupied. 9.
The nethod of Claim8, wherein in response to determning that all of 2
said plurality of deconpression slots are occupied, said comunication

devi ce map® MEP#b67542 PCT/ US02/ 03727 26 connection i nPEFRSI¥BRT 0 sai d
deconpression slot and establishes a | ocal 4 deconpression slot in said
.conmuni cation device. 10. The nethod & C aim9, wherein, in response to
determining that at |east 2 one_of said plurality of deconpression slots
on said U.CONRRCEPR 5 dnfosmationo de upaid o decompgessionmsiat c and oestahlishese addpealni nes
whet her said connection information exceeds a 4 highest-nunbered

deconprées Hdegpmpiestionslotdin seid commynisptioncdevicgher ein, in response to

determ ning that said connection information 6 exceeds a hi ghest-nunbered .
deconpression slot, said conmuni cati on device maps said connection

i nformation to said at | east one of unoccupi ed deconpression slot on said 8
U. interface, di@ang&hecnsthuelodfiClaim 9\fwiiepeih, it tesponsead detsiiining tind af Bagt one of
unoccupi ed deconpression slot, and registers said mapped at | east one of
unoccupi echnetd sARICSITRIIBASH RombREsiGH sIdRCAPERE U, lihterfhbEisRiobamied sfthai m 10,
wherein, in response to determning that said 2 connection information
does not afsthiGtib} -&ﬂg@ﬁ{ : j : ' Eﬁﬁaﬂp'cation
devi ce de?érnlnggm&gg?ﬁg% sal éﬁ?ﬁﬂ%@ﬁQ@?@ﬁﬁéﬁgP&%ﬁﬁggﬁﬂh%_ |n?erface
corresgonqii%gsﬁ%&&ggﬂsﬁggimw o i meljfa%eunoccupi ed, wherein, said
conmruni cat1on de ers

( vice regrste sal ecom‘.')resm on sl ot 6 on said U
nterface as occupi gfhefdn SR Hsdfs P hESHARe A e cSeltidh iHhEAGACC

6 exceeds a highest-numbered decompression slot, said communication device maps said

connection information to said at least one of unoccupied decompression slot on said
8 Upn interface, changes connection information to said mapped at least one of
unoccupied decompression slot, and registers said mapped at least one of unoccupied

10  decompression slot as occupied.

11.  The method of Claim 10, wherein, in response to dete;rmining that said
2 connection information does not exceed a highest-numbered decompression slot, saﬂl
communication device determines whether said decompression slot on said Up,
4  interface corresponding to said connection information is unoccupied,

wherein, said corﬁmunication device registers said decompression'slot
6 on said U, interface as occupied if said decompression slot on said Up interface
cbrrespohdfng to said connection information is unoccupied and said communication ‘

8 device maps said connection information to said at least one of unoccupied

decompression slot on said Uy interface, changes connection information to said

10 mapped at least one of unoccupied decompression slot, and registers said mapped at



corresponding to said connection information is unoccupi ed and said

comuni cation 8 device maps said connection infornmation to said at | east
one of unoccupied deconpression slot on said U interface, changes

connect i oanj rbf}a%_ggii on to said io mapped at | east one of unoccupied
deconpr essVYON2&F’5#2 and registers said mapped at WD 02/ 06PEEFS02/03727

PCT/ US02/ 03727 27 | east one of unoccupjed deconpression slot as occupied if
. said deconpression-slot on 12 said U. 7_i nterface corresponding to said

connection,jnf ion i.s;eccupied.  12. The nethod.of claim.,21l, wherein, in
response trl SASE8&%gfnwmcgﬁpl€%§?cgﬁlﬁfe§5’1°§ s%;& AR CPIsH ‘fﬁ@ﬂ?@ﬂpﬁs‘f’g slgbon; nel uded
in sai% co rlgzsed data, sai corm)algﬁiqcati,on,devi ce determ nes whether there
exi st st asgr?'q%c Herfacs qorrssp osmd.cemnestan ermagion is agcppied: connect i on
informati on corresponds to said | ocal deconpression slot, wherein said
comuni cati on devi ce di scards said conpressed 6 packetized data when no

| ast connection information exists, wherein, in response to determ ning
that said | ast i2onnddeirasathodefotlaim 1 brwhegeinoinrrespoosei determiriing that sdid
deconpression slot, said conmuni cati on devi ce deconpresses said conpressed
packet 2z e¢onection snfogmatimnds mot tucluded impaid compressidadata, aaid chthnwinidadibm, i N
response to determning that said |ast connection information does not

cor r espondlevioe slaterinines alhether therer @dsts dast SbtecticintoriRtion) ahd ahit@er sgyi ce 12
changes conpression information of said packetized data to said mapped

deconpues $asp Borfilebtiondifformation boriefionas frfid locd AbsbriREsIdAIskRL | On devi ce
determ nes that 14 said napped deconpression slot on said U interface

exist. 13 A machingeRRdablie EsifioaAGPIai  Bad! Wail | Lo fbesl OCESSOT -
execut abl e i nstruction sequences for naintalning a conpression state and
appl Yi 89 Packetized data when no last connection information exists,
wherein, in response to determining that said last connection information
8  cormesponds to said local decompression slot, said communication device decompresses
said compressed packetized data using said local decompression slot, and
10 wherein, in response to determining that said last connection information
does not correspond to said local decompression slot, said communication device
12 changes compression information of said packetized data to saigl mapped

decompression slot on said Uy, interface if said communication device determines that

14  said mapped decompression slot on said Uy, interface exist.

13. A machine-readable medium encoded with a plurality of processor-
2 executable instruction sequences for maintaining a compression state and applying a
'~ compression technique after a PPP renegotiation on a Uy, interface of a wireless

4  communication network, said instruction sequences comprising:



conpression technique after a PPP renegotiation on a Uninterface of a
wireless 4 comunication network, said instruction sequences conpri sing:
WO 02/ 067542 PCT/ US02/ 03727 28 receiving, in a comrunication device,
packetized data transmtted from 6 a term nal device, said term nal device
coupl ed t oORQ6BEmuni cation device via an R i nterfacePCHUSBOBRY ai ni ng
whet her said received packetized data conprises conpressed or unconpressed
data; 10 determining, in response to &cert ai ni ng that said received
packetized data conpri.ses .conpressed .dat.a,. whether ‘connecti on .information
identifying a 12 conpredg 'Bﬁr@m“q’%aupﬂgﬁiffe@aﬁ’]ﬁ“% ta ansmieddiomat a and
whet her_ sai d connect.i on j.nfor.mgtj on exceeds a, hi ghest-nunbered
deconprless? '?Hn’é’iagge‘fl?%rﬁ‘“g tﬁ‘l‘ﬂ@l‘*"’i"fe GP“P(iﬁ‘ht%%Pﬁmgﬁ?%lﬁ“#W% Wharai d U.

i nterface;_and deconpressing, in response to determning that said :
connect i orfm i¢erfagor mation is included in said conpressed data and that it
exceeds said hi ghest- nunbered deconpression slot, said conpressed

packet i8zed data in astestaining 8 wiiethempsaid s resrived otpacketifedgudated comysrises!

comuni cati on device, when said comunication device receives conpressed
packet i zecotpressedbort mcomprpsediddtaconnect i on 20 i nformation. 14. The

machi ne-readabl e nmedi um of C aim 13, wherein said conpressed 2 and

unconproessed packet ideegmitGig) ih Sespofisebiot AtertainiAe Gt A GeceiVekpadidtizedd Van
Jacobson protocols. 15. The nmachi ne-readabl e medi um of C aim 14, wherein,

i n responsgtd @omprises compressed data, whether connection information identifying a

12 compression slot is included in said compressed data and whether said connection
information exceeds a highest-numbered decompression slot from a plurality of

14  decompression slots on said Uy, interface; and
decompressing, in response to determining that said connection
16 information is included in said compressed data and that it exceeds said highest-
numbered decompression slot, said compressed packetized data in a local
18 decompression slot configured in said communication device, when said
communication device receives compressed packetized qata containing said connection

20 information.

14. The machine-readable medium of Claim 13, wherein said compressed
2 and uncompressed packétized data is formatted in accordance with TCP and Van
Jacobson protocols. o
i
15.  The machine-readable medium of Claim 14, wherein, in response to
2  ascertaining that said received packetized data comprises uncompressed data, said

communication device stores information identifying a compression slot included in



2 ascertaining that said received packetized data conprises unconpressed
data, said communi cation device stores information identifying a
conpression slot included in WO 02/ 067542 PCT/ US02/ 03727 29 4 unconpressed
packet i zedﬁgtgéﬁ?%% | ast connection information, marks said | ast connection
i nformatio tifying information already seen, and ESTASIYGR¥s a

| ocal 6 deconpression slot in said coggruni cation device in response to
determ ning that said . |ast connection™ nformati on exceeds said

G 0im 1b, RRPERES PRLARR ud ' puf Sonlctiof MRRTGEIAR R0
Gai m 15, wherern, ™1 i response {0 2deCerim il _ ctlo
dovi co. det BPIEHRS: f T s nitiod iBTRER Hifads el abd respiaialosl ' o

whet her sai,d | ast conpectiqn informati on exceeds said highest-nunbered
deconpr @ssfliﬁﬁwr%?ﬁl,oné?m S FOBIUBICELIMARYICe 48 FesRONSE 0 uleRInDg MRk 1 o
conpressed.  packetjzed data when it determ nes that said |ast connection

i nf or mat i olfskraBREGion ipformation excegdsisaighbighastrmumbereddesompression et er ni ni ng t hat
said | ast connection informati on 10 exceeds said highest; -nunbered _
deconpression slot, said conmuni cati on devi ce deconpresses said conpressed
packeti zed data using said | ocal deconpression slot if 12 there exists a
conpr essi on st al® f ofhe aiaghineseadahie meediun of iGldior dft whereianih sampehse to
comuni cati on device discards said conpressed packetized data if no

conpr essi odeterinining ahat seidi conaedtion ifeimghtiond$ netdneledsd inraidrtbmprassedatata, L7. The
machi ne-readabl e nmedi um of Claim 16, wherein, in response to 2 determning

that sai d cideafiinhfitatidt @svicetde@mings WhethetdRmll last cEmmLtiGPMRsRRE6fedata, sai d

4 and whether said last connection information exceeds said highest-numbered
decompression slot,
6 wherein said communication device discards said compressed
packetized data when it determines that said last connection information does not exist,
.8 and
wherein, in response to determining that said last connection information
10 exceeds said highesti:'—numbered decomp‘gession slot, said communication device
decompresses said compressed packetiizeci data using said local decompression slot if
12 there exists a compression state for said last connection information and said

communication device discards said compressed packetized data if no compression

14 = state exists for said last connection information.

17. The machine-readable medium of Claim 16, wherein, in response to
2 determining that said connection information is included in said compressed data, said
communication device determines whether said connection information exceeds said

4 highest-numbered decompression slot,



communi cati on device determ nes whether said connection information exceeds
said 4 highest-nunbered deconpression slot, WO 02/067542 PCT/ US02/ 03727
30 wherein, in response to determ ning that said connection information 6
exceeds sai‘got&/g%g&t -nunbered deconpression slot, said comuni cati on device
deconpresses sal d conpressed packetized data using said IJ&JW%%’%%ressi on
slot if 8 there exists a conpression s gte for said connection information
-and said communication device discardS said conpressed packetized data if
no conpression to s 0 I SAl ) i L nf ormat.i pn, and
wherein, in res ponse%&éﬁﬁgﬁnﬁﬁﬁﬁgmt ﬁ%ﬁ%ﬁﬁg%ﬁ%r’?%@c?anﬁcuioﬁfig 03?;‘?‘% 12
does not, e Sl | t - red deconpressiqn slot, ,said .
comuni cat ?&gﬁe% sév‘(’lgézdej lﬁé‘%@%ﬁ‘*‘%}%&!gi%amm%s@gs éﬁapé%ﬂe‘fq%ﬂf“ﬁ@f’a fevies has
not previ oglsl(é%éseen sai, d conneﬁtiol?r%ﬂ,m I, nf or,mati,gn and sai d communi cation
devi ce sav&ECUBRESSES il CPmprysser Papketpsdriata using said lacal decomprrssion slot if
information if a conpression state exists for said connection 16
i nf or mati ofere geXis(s ndc CPMBIeSHRM J¥itte fRrdiseith caunsglien winfarmatien vandl jsaid of
processor- 2 executable instruction sequences for maintaining a conpression
state and &ppmpnicgtion doyipe dissards said comprpssedapacketizad BR if anvegmhpredsiomn on a
U interface of a wireless 4 communication network, said instruction
sequencl@s stemxisty foy said comieotiongpformationg andruni cat i on devi ce, packetized data
transmtted from 6 a termnal device, said termnal device coupled to said
communi cati on devi cewheimrin rédponsettordetiMinifty #Re S4il ajofhettionigfolifationai d
recei ved packeti zed data conpri ses

12 does not exceed said highest-numbered decompression slot, said communication device

discards said compressed packetized data if it has not previously seen said connection
14  information and said communication device saves said connection information as last
seen connection information if a compression state exists for said connection

16 information.

18. A machine-readable medium encoded with a plurality of processor-
2 exe?utable instruction sequences fpr maintaining a compression state and épplying a
compression technihué after a PPP renegotiation on a Uy, interface of ﬁ‘ wireless
4 communication network, said instruction sequences comprising:
receiving, in a communication device, packetized data transmitted from
6 a terminal device, said terminal device coupled to said communication device via an
Ry interface;
8 . ascertaining ~ whether said. received packetized data comprisies
compressed or uncompressed data;
10 determining, in response to ascertaining that said received packetized

data comprises compressed data, whether connection information identifying a



conpressed or unconpressed data; 10 determning, in response to
ascertaining that said received packetized data conprises conpressed data,
whet her connection information i-dentifying a WO 02/ 067542 PCT/ US02/ 03727 31
12 conpresg is included in said conpressed data and_whet her said
connect i onw(g&cl)o;‘%lgr%%i on corresponds to a | ocal deconpressi BﬁT@ISMO"‘Ean I gur ed
in said 14 communi cation device; and deconpressing, in response to
determining that -said connection 16 iHformation is included in said
conpressed data and that.said,connection i rmation .corrgsponds, to said

| ocal ﬁgcoﬁ%ff’%@%#%S’QPb% 3"°§’§F%I m § rcgg?ﬁseyag%tapgé@“g’ﬂ émﬁn&?ﬁwow | ocal
deconpressiqgn sl.ot, when said co nj cation device receives conpressed
packet i zed! tigg , CYTTERPA sséPdaMcf"’r"BH’PFWIBF mélof oponfiggredTrip  said

machi ne-readabl e nmedi um of C aim6, wherein said conpressed and 2
unconpritéssedmpyriratigndsyicgaeed i s formatted in accordance with TCP and Van
Jacobson protocols. 20. The nachi ne-readabl e nmedi um of C aim 19, wherein,
in response to 2 asdespmpressingy irhaesponsed to e detemmininga thabt saik deonia¢ctiononpri ses
unconpressed data, said conmmunication device stores information identifying
a conpniéssinfornstion is includekih said compressed dyte and eitht gaidlcehnettioh ifbmnation | ast
connection information, marks said |last connection information as

i dent i fyi nepriespondsns ssid 1guabudécompleysioe siot, amd daipesssidpcketiBediah hesaal | of a
plurality of deconpression slots on said Uninterface are occupied. 21. The

machi nes r eRdablieofipiéssioh OflotCl viliel 2 coRBkRidAbR de9itB OfRs&vdsO cordprd&k@! M Ni ng
that all of said plurality of deconpression slots are occupied, said

packetized data containing said connection information.

19.  The machine-readable medium of Claim 6, wherein said compressed and
2 uncompressed packetized data is formatted in accordance with TCP and Van Jacobson

protocols.

20.  The machine-readable medium of Claim 19, wherein, in response to

2 ascertaining that said received packetized data comprises uncompressed data, said
comx-i:mr:licati'on device stores information identifying a compression slot included in

4 ‘“uncompressed packetized data as last connection information, marks said last
connection information as identifying information previously seen and determines

6  whether all of a plurality of décbmpression slots on said Uy, interface are occupied.

21. ' The machine-readable medium of Claim 20, _whereih in response to
2 determining that all of said plurality of decompression slots are occupied, said
communication device maps connection information to said decompression slot and

4  establishes a local decompression slot in said communication device.



conmuni cati on device maps connection information to said deconpression sl ot
and 4 establishes a |ocal deconpression slot in said conmunication device.
WO 02/ 067542 PCT/ US02/ 03727 32 22. The machi ne-readabl e nedi um of C ai m
21, wherei | ponse to 2 determning that at |east sai d
plurality yogg%%%%ressi on slots on said U interface is?’gﬁﬂyg MBdd, said
communi cati on devi ce determ nes whet heg, said 4 connection information
exceeds a hi ghest-nunbered deconpressi®dh slot on said U interface, 6
uherein, in T espenserho niehit Mathuid e 3 CAafif DICGhERN, i hQHERE! N

ot, evi ce

exceeds a hi ghest-nunbere econpression s said communi catro

maps saihd 48.connectl i.nf.o ' t |.d | east .one, of unoccupi ed
deconpr gssf‘%‘ﬁ"‘é] 5'1% %’ﬁpgt a e@%ﬁfﬁ% gﬁ? 6?2‘8:?]%5{ hcgﬁée(ggm%eﬁﬂg%-ts}og% op tionto
sai d mapped _ at | east _one of, 10, unoccupi ed deconpressi on slot, and .
regi sters SUSTERCHR B dMOSGuPieds staid, fomppu %ug‘?"é‘?f deleings cWhsthsr stidt as
occupi ed. 23. The pmachi ne-readabl e nmedi um of d aim 22, wherein, in response
to 2 déteFPANEetinn infiormatign exeesrh a dighest-numbsredndecomprrseian slot onssidetna
hi ghest - nunber ed deconpression slot, said comunication device determ nes
whet her salnterfagedeconpressi on sl ot on said Uninterface corresponding to
said connection information is unoccupied, 6 wherein, said conmunication
devi ce fegi st ers saiwheteipoiimprespariseto sletermining that daillrconmiction anfernamionccupi ed
i f said deconpression slot on said U interface 8 corresponding to said
connect i onexceédsrafsighestnumbered decompressiomsiors aaid commumivatiai devive dedps €dd Maps
said connection information to said at |east one of unoccupied

8 connection information to said at least one of unoccupied decompression slot on said

Un interface, changes connection information to said mapped at least one of
10 unoccupied decompression slot, and registers said mapped at least one of unoccupied

decompression slot as occupied.

23. ' The machine-readable medium of Claim 22, wherein, in response to
2 determining that said connection information does not exceed a highest-numbered
decompression  slot, said communication device determines whether Sajd
4  decompression slot on said Uy, interface corrcspdnding to said connection information
is unoccupied,
6 wherein, said communication device registers said decompression slot
on said Uy interface as occupied if said decompression slot on said Uy, interface
8 corresponding. to said connection information is unoccupied and said communication
device maps said connection information to said at least one of unoccupied : '

10 decompression slot on said U, interface, changes connection information to said

mapped at least one of unoccupied decompression slot, and registers said mapped at



10 deconpression slot on said U interface, changes connection information
to said napped at | east one of unoccupi ed deconpression slot, and registers
sai d mapped at WO 02/ 067542 PCTIUS02/ 03727 33 12 |east one of unoccupied
deconpressj on sl ot as occupied if said deconpression slot_on said U
interface Y8 PO$P8hdi ng to said connection information i SPOVEMROER? 24. The
machi ne-readabl e nedi um of claim 23, wherein, in response to 2 determning
that said connection information is nd® i ncluded in sai d conpressed data,

said c ni cati op _devi ce, det er m nes ether there. exists |ast connecti‘on - -
0t or A 1 olfpet e, AR uiREb s deSerpraeaR sioh etbpisd R P AP e honds 1o
said | ocal decompression slqt, 6 wherein sai.d comuni cati on device

di scards s# egﬁﬁ?@s@aﬁpﬁa@%ﬁ opaactopEormagion SoccPifithect i on
information exists, 8 wherein, in response to determning that said |ast
connection information corresponds to said |ocal deconpression slot, said
conmuni cati on devi ce deconpresses 10 said conpressed packetized data using
sai d | ocal dec@dpr esBicomaehing-readable wiadinm of claim r23s ydhwemin,tip rdspossartani ng t hat
said |l ast connection information 12 does not correspond to said | ocal
deconprzs sdetarmirling that said connmection inédrinatiordiswiot énclucled iy esid compressed idata,

informati on of said packetized data to said mapped 14 deconpression slot on
sai d U. i ndaRydoageurifationiddvice deteriiines whetheflthéieteisticlagticoaneetion iifvrmatiei d mapped

deconpression slot on said U interface exist. |
4 and whether said last connection information corresponds to said local decompression
slot,

6 wherein said communication device discards said compressed

packetized data when no last connection information exists,
8 wherein, in response to determining that said last connection information
corresponds to said local decompression slot, said communication device decompresses

10  said compressed packetized data using said local decompression slot, and

wherein, in response to determining that said last connection information
12 does _not correspond to said local decompression slot, said communication device
changes compression information of said packetized data to said mapped

14  decompression slot on said Uy, interface if said communication device determines that

said mapped decompression slot on said Uy, interface exist.



