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i nvention relates to asynchronous transfer node (ATM and the
transportation of internet protocol (IP) data packets over a single ATM
connection. Modre particularly, the present invention enploys ATM adapti on

| ayer two (AAL2) and header conpression techniques to nore efficiently
transport nulti-protocol internet data ovel a single ATM connection in a
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Each ATM cel |l exhibits a singular format conprising a 48 octet payl oad
portion and a 5 octet header portion BAXORKGROUWMD| known in the art. 15
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over a single ATM connection in a network environment.

10 ATM is a standard protocol for transmitting asynchronous
telecommunication data. This protocol is based on the transmission of data in fixed
size data packets known as ATM cells. Each ATM cell exhibits a singular format
comprising a 48 octet payload portion and a 5 octet header portion. ATM is well
known in the art.

15 Unfortunately, ATM does not efficiently transport low bit rate data.
The reason being, the length of a typical low bit rate data packet is significantly less
than 48 octets (i.e., the length of an ATM cell payload). Any unused portion of an
ATM cell payload is filled with "padding bits". When padding bits are inserted rather
than data, bandwidth is wasted. It will be understood that inserting padding bits may

20  also result in unacceptable transmission delays, which may be detrimental, especially

- when the data being transported is highly sensitive to delays, such as voice-type data,
Recently, an ATM adaption layer known as AAL2 has been developed.
AAL2 was specifically for the purpose of improving the efficiency of ATM when
employed to transport low bit data. Referring to FIG. 2, AAL2 operates by storing

25  low bit rate data in small, variable length data packets called minicells (sometimes
referred to as microcells or short packets), for example, minicell 205. II;lpl‘OVed
bandwidth utilization is achieved by inserting several minicells into the payload of a
single ATM cell, such as ATM cell 210. To further improve bandwidth utilization, a
minicell, for example minicell 215, may be segmented so that it overlaps two ATM

30 cells as illustrated.



2 0 also result in unacceptable transm ssion delays, which may be
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i nproving the efficiency of ATM when enployed to transport [ow bit data.
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smal |, variable length data packets called mnicells (sometines referred to
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channels. The length code 3035 provides the information needed to determine the

location of the first and last octet of each minicell. The CRC 306 provides an integrity
check for the minicell header 301, and the UUT field 307 is used in conjunction with
10 the minicell segmentation process.

It is well known in the art that ATM is commonly employed as a bearer
for transporting data from point to point in a network environment. Typically, the data
packets being transported are initially formatted in accordance with any one ofa
number of different internet protocols (IPs). Examples of such IPs include the

15  transport control protocol (TCP), the user datagram protocol (UDP) and the real-time
transport protocol (RTP).

Conventionally, these IP data packets are further formatted in
accordance with a point-to-point protocol (PPP). The primary purpose for using the
PPP is that PPP provides a standard format for multi-protocol data packets over point-

20  to-point links, The PPP accomplishes this by encapsulating the different IP data packet
types as illustrated in FIG. 4.

The encapsulation model 400 illustrated in FIG. 4 includes several data
fields. The PPP protocol ID field 405 is generally 2 octets in length and it identifies
the type of IP data packet appearing in the information field 410. For example, the

25  PPP protocol ID field 405 may identify the IP data packet (not shown) as a RTP data
packet, a UDP data packet or a TCP data packet. In addition, the PPP protocol ID
field 405 establishes whether the header associated with the IP data packet is
compressed or uncompressed. The encapsulation model 400 may also includea _

number of padding bits 415.



associ ate each mnicell with a correspondi ng channel when mnul ti pl exi ng
several channels. The | ength code 305 provides the information needed to
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CRC 306 provides an integrity check for the mnicell header 301, and the
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process. It is well known in the art that ATMis comonly enpl oyed as a
bearer for transporting data frompoint to point in a network environnent.
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the 25  PPP prétRie) FiGporillgstrates ths daa,fieldg dmthe AB/PPR datapaekst headerci08tthatnot
shown) as a RTR.Hf Bonstant. Accordingly, a full header may be transmitted when the

session/connection is first established. By transmitting a full header first, the

10  decompressor can be configured to accommodate compressed headers during the
remainder of the session/connection. Thereafter, only those fields that change need be
transported. In fact, it is possible to further compress IP/PPP data packet headers even
further by taking advantage of those fields that change periodically or that change by a
constant value, as is well understood in the art. The specific data fields which remain

15  constant, change periodically, or change by a constant value, depend on the IP/PPP
data packet type.

Frequently, networks service more than one type of application, wherein
each application produces data that exhibits a unique data transfer format. In order to
employ ATM, each of the different data transfer formats must be reformatted (i.e.,

20  adapted) to conform to the ATM format. This is accomplished by one of several ATM
adaption layers (AALs), for example AAL 101 illustrated in FIG. 1, wherein the
application layer 102 represents data (e.g., internet protocol data) arriving from a
particular application. More specifically, the AAL 101 stores the application data in
the payload portion of one or more ATM cells. The ATM layer 103 then transmits the

25  one or more ATM cells to a receiving point in the network. )

There are several well known AALs. Two of the most widely used
AALs are AAL1 and AALS. AALI is used for transporting synchronous data (i.e.,
circuit emulation data). AALS, on the other hand, is used for transporting packet data,

for example, IP packet data.



packet, a UDP data packet or a TCP data packet. In addition, the PPP
protocol ID field 405 est abl i shes whet her the header associated with the IP
dat a packet i¥O&¥Hptessed or unconpressed. The encapsul ati SFTRESSS800 nmay
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typi cal | P/PPP data packet header 500, nore particularly, a TCP data packet
header. To inprove bandwi dth utilization, and transm ssion efficiency, it
is routine practice to conpress the | P/ PPP data packet header, as is well
known in the art. Header conpression is based on the fact that a 5
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transported. act 'S pos eto conpr ess dat a packet
headers even padding ATM cells or transmitting ATM cells that are not completely filled with data is

an extremely inefficient use of bandwidth, and it has the effect of counter-acting any

added efficiency achieved by compressing the IP/PPP data packet header.

Accordingly, there is a substantial need to provide a more efficient way to transport
10  IP/PPP data packets when using ATM as a bearer.

SUMMARY
It is an object of the present invention to provide a more bandwidth
15 efficient technique for transporting IP/PPP data packets using ATM.

It is yet another objective of the present invention to improve bandwidth
efficiency by employing AAL?2 for transporting IP/PPP data packets, where AAL?2 is
better suited for transporting short or variable length data packets.

It is still another objective of the present invention to employ header

20  compression techniques with AAL2 to decrease overhead and further improve
bandwidth efficiency.

In accordance with one aspect of the present invention, the foregoing and
other objects are achieved by a method for transporting internet protocol data packets
in a network environment. The method involves storing a portion of the internet

25  protocol data packet header at a location in a look-up table and then mapi)ing that
portion of the internet protocol data packet header by inserting an address into a
portion of an AAL2 minicel] header, wherein the address corresponds to the look-up
table location where the portion of the internet protocol data packet header is stored.
The remaining portion of the internet protocol data packet is then inserted into a

30  payload portion of the AAL2 minicell, which in turn, is transmitted to a receiving point



further by taking advantage of those fields that change periodically or
that change b‘z a constant value, as is well understood in the art. The
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Frequently, networks service nore than one type of application, wherein
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packet over an AAL2 connection. This method involves encapsulating the internet

protocol data packet using a point-to-point protocol, wherein the internet protocol data
packet includes a header portion. The method then determines whether data associated

10  with a data field in the internet protocol data packet header has been previously stored
in a look-up table. If the data was previously stored in the look-up table, omitting the
data field from the internet protocol data packet header and inserting the address in a
data field of an AAL2 minicell header, wherein the address corresponds to the location
of the data which was previously stored in the look-up table. The encapsulated internet

15  protocol data packet is then inserted into the payload portion of the AAL2 minicell,
which is, in turn, transmitted to a receiving point in the network. At the receiving
point, the data associated with the data field in the internet protocol data packet header
is retrieved from the look-up table in accordance with the address stored in the data
field of the AAL2 minicell header.

20 In accordance with yet another aspect of the present invention, the
foregoing and other objects are achieved by a method for transporting a point-to-point
protocol encapsulated, internet protocol data packet over an AAL2 minicell in a
network environment. The method first involves determining whether the internet
protocol data packet header is in 2 compressed format, and if the internet protocol data

25  packet header is compressed, then utilizing an address stored in a first pE)rtion of the
AAL2 minicell header to map data associated with a first data field in the internet
protocol data packet header which has been previously stored in a first look-up table.
Next, the method determines whether the AAL2 minicell is to be segmented, and if the
AAL2 minicell is to be segmented, utilizing an address stored in a second portion of

30  the AAL2 minicell header to map data associated with a second data field in the



-4- In networks that enploy ATM as a bearer for | P/ PPP data packets, AAL5
is the ATM adaption | ayer used. Since the packet |ength of each | P/PPP data
packet is notwoypilead |y equivalent to the | ength of an ATMpoalsE9sn0e9s nor e
specifically, to the length of an ATM cell payload, the unused portion of
the ATM cell payl oad nust 5 be padded after the | P/ PPP packet has been

i nserted therein. As expl ai ned above, padding ATMcells or transmtting ATM
cells that are not conpletely filled with data is an extrenely inefficient
use of bandw dth, and it has the effect of counter-acting any added
efficiency achieved by conpressing the IP/'SPP dat a packet header.
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further |nprove
the address stored in the second portion of the AAL2 minicell header.

In accordance with still another aspect of the present invention, the
foregoing and other objects are achieved by a method for transporting an internet
10  protocol data packet over an AAL2 connection in a network environment, wherein said
internet protocol data packet includes a header portion. Initially, the method
determines whether data assocjated with a session context/connection identifier data
field in a header portion of a first internet protocol data packet has been previously
stored in a look-up table. If it has not been previously stored in the look-up table, the
15 method inserts the full internet protocol data packet header into a payload portion of a
first AAL2 minicell. In addition, an unused look-up table address is inserted into a
data field associated with the header portion of the AAL2 minicell. The first AAL2
minicell is then transmitted from a sending point to a receiving point in the network.
At the receiving point, the data associated with the session context/connection identifier
20  data field is stored in the Jook-up table in accordance with the unused address in the
data field associated with the AAL2 minicell header. Next, the method determines
whether data associated with a session context/connection identifier data field in the
header of a second internet protocol data packet has been previously stored in the look-
up table. If the data associated with the session context/connection identifier data field
25  inthe header of the second internet protocol data packet has been prcvio;lsly stored,
then the look-up table address associated with this previously stored data is inserted
into a data field in the header portion of a second AAL2 minicell. The remaining
portion of the second internet protocol data packet header, excluding the session
context/connection identifier data field, is then inserted into a payload portion of the

30  second AAL? minicell, which is, in turn, transmitted to the receiving point. The data



I n accordance with one aspect of the present invention, the foregoing and
ot her obj ect&l are achieved by a nethod for transporting internet protocol
dat a packets Pﬁ”gﬁzﬁetwork envi ronnent. The nmet hod i nvol veFSE¥H¢¢a
portion of the internet 2 5 protocol data packet header at a location in
a | ook-up table and then mapping that portion of the internet protocol data
packet header by inserting an address into a portion of an AAL2 m ni cell
header, wherein the address corresponds to the | ook-up table | ocation where
the portion of the internet protocol data7’-packet header is stored. The
remai ning portion of the internet protocol data packet is then inserted
into a 3 0  aagdiasediwitly theisessiopfconthxs/commertion idergifier datafigldlin the headenof the

transmtted t ecel yi L.nt Ln.the network. he.recei vi ng poi nt,
the address | el EEFel blhRRR prseri b o R R o ooklF BT 0l "t ne
portion of théehddredsniredinahodad ficldbathpacdond Angadaihictinatades stored in the
| ook-up table can be retrieved based on the address in the AAL2 m nicell
header. 5 I n accordance with another aspect of the present

i nvention,z the foregoi ng FpEgEet @yﬂ /R HR y a nmethod for
transportibng an internet prot gco Ca a g’%ﬁ?gt ovglrmAg/X 2 connection. This
met hod i nvol ves encaps (Thabbjags binkadvaitages of thp inventionl witlde angaske@t byusi ng a

poi nt-to-pol n}earﬁxrqg (e):(i’gﬁdwix\g gét:;clieg d%s@?ip{igr} i%rch%% tirog tw?t%%e gr%;[w%lgs in which:

FIG. 1 illustrates the relationship between an ATM adaption layer and

both the application layer and the ATM layer, in accordance with the prior art;
10 FIG. 2 illustrates the AAL2 process in accordance with the prior art;
FIG. 3 shows the protocol for a typical AAL2 minicell in accordance
with the prior art;
FIG. 4 illustrates the IP/PPP data packet encapsulation model in
accordance with the prior art;
15 FIG. 5 is an exemplary IP data packet header in accordance with the
prior art;
FIG. 6 is an exemplary IP data packet header in accordance with the
prior art;
FIG. 7 illustrates an IP/PPP data packet containing a full data packet
20 header in accordance with the prior art;
FIG. 8 illustrates an IP/PPP data packet containing a compressed data
packet header in accordance with the prior art;
FIG. 9 illustrates the mapping feature of the present invention;
FIG. 10 illustrates the insertion of default CID codes in accordance with
25  the present invention; and
FIG. 11 illustrates the mapping feature of the present invention when the

AAL2 minicell is to be segmented.

30



packet includes a header portion. The nethod then determ nes whet her data
associ ated 10 wth a data field in the internet protocol _data packet
header has be¥A%¥188% ously stored in a | ook-up table. If tRETFEFN6Hs
previously stored in the |ook-up table, omtting the data field fromthe

I nternet protocol data packet header and inserting the address in a data
field of an AAL2 m nicell header, wherein the address corresponds to the

| ocation of the data which was previously stored in the | ook-up table. The
encapsul ated internet 15 protocol data gacket is then inserted into the
payl oad portion of the AAL2 mnicell, whichis, in turn, transmtted to a
receiving point in the network. BERAIEEDDESCRIRTION nt, the data associ ated
with the data field in ITHe i nt er net 0gr.ot col data gacket h

, d '
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10  accordance with AALS. AAL2 is specifically designed to enhance bandwidth
utilization for short packet, low bit rate data. Accordingly, maintaining IP/PPP data
packets that are as short as possible is a primary concern in the present invention.
Therefore, the present invention takes advantage of existing IP/PPP header
compression techniques to reduce undesirable overhead whenever possible. In
15 addition, the present invention maps certain data fields in the IP/PPP data packet
header using data fields in the AAL2 minicell header. By mapping information in the
IP/PPP data packet header, IP/PPP data packet overhead is further reduced, thereby
additionally enhancing bandwidth utilization and transmission efficiency.
FIG. 7 illustrates a typical IP/PPP data packet 700. The IP/PPP data
20  packet 700 includes a payload portion 705, containing the IP data, and it includes an
overhead portion 710 comprising an IP/PPP data packet header 715 and a PPP protocol
identifier (ID) 720. The IP/PPP data packet header 715 illustrated in FIG. 7 is a full,
uncompressed header. As such, it may contain 40 or more bytes of information
depending on the IP data packet type (e.g., TCP, RTP, UDP), as defined by the PPP
25  protocol ID 720. ‘
FIG. 8, in contrast, illustrates an IP/PPP data packet 800 that contains a
compressed header 805. The specific content of the compressed header 805 depends
upon the compression algorithm used to compress the otherwise full header, ar}ci. ﬂe 1P
data packet type defined by the PPP protocol ID 810. An exemplary compression
30  algorithm for TCP headers is fully described in Jacobson, Compressing TCP/IP
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AAL2 minicells are then transmitted from a sending point within the network to a
receiving point within the network.,

10 FIG. 8 also illustrates the data fields that typically comprise a
compressed IP/PPP data packet header, for example, IP/PPP data packet header 805.
The data fields include a session context or connection identifier (ID) 850, herein
referred to as a session context/connection ID. Whether this data field pertains to a
session or a connection depends upon whether the encapsulated IP data packet is a

15 UDP/RTP data packet or a TCP data packet. The session context/connection ID 850
contains source/destination or connection/flow information, as one skilled in the art
will readily understand, wherein the source/destination/connection/flow information for
each IP/PPP data packet associated with a given session/connection is the same.
Another data field is the compression header control 855. This data field generally

20 includes a data packet sequence count which changes from one IP/PPP data packet to
the next by a constant amount (i.e., 2 first order change) and a bit mask to identify the
contents of the compressed header data field 860.

In accordance with the preferred embodiment of the present invention,

certain data fields in the AAL2 minicell header, as illustrated in FIG. 3, may be used

25  for mapping the PPP protocol ID 810 and the session context/ connection~lD 850.
More particularly, the PPP protocol ID 810 may be mapped to the user-to-user
information (UUI) field, while the session context/connection ID may be mapped to the
channef identification (CID) field 304. Consequently, the L

source/destination/connection/flow information associated with the session

30 context/connection ID 850 need not be transmitted with each and every IP/PPP data



15 met hod inserts the full internet protocol data packet header into a

payl oad portion of a first AAL2 mnicell. In addition, an unused | ook-up
tabl e addressWOPg8erted into a data field associ ated w t RCTRESHEMEer
portion of the AAL2 minicell. The first AAL2 minicell is then transmtted

froma sending point to a receiving point in the network. At the receiving
point, the data associated with the session context/connection identifier 2
0 data field is stored in the |ook-up table in accordance with the unused
address in the data field associated w th.fphe AAL2 m nicell header. Next,

t he net hod determ nes whet her data associated with a session

cont ext / connecpadrex dssteitdds wigl thel dbrresporlirth sestidnvenienstads paft ofthe ¢R/PPH dhiat er net
protocol data packet has _been previously stored in the | ook- up table. If

the data assocPakedheplern Liikrvisee SiFSR reefaead K ALQ inframatiosnerdagtibe frapymitied o
field 25 | NwillRadiPRAFS Bha bife 3860AM With M LelsigicBhRERln, 48 By { has
been previously stored, then e | ook-up table address associ at th this
previ ously st ossssionl adrdesitsonnestamtIBB50rahd PRP gatterof IDe81d) infermitionhethd €IDporti on

f d_AAL2 nini i nj t] f. the s ' t
o ot ocol e a (0 R URE AT eReiRel, Pl Yo s&PhoStie B iy CERRUERE e
identifier datgadkb®dsGartiof alchipreises B/PRP dithbatka Headet QAerhBAN ik kighifiedntiy he 30

second AAL2 minicell, whichis, inturn, transmtted to the receiving
poi nt. The dat &duced. 7This is especially the case where tens if not hundreds of IP/PPP data packets

are to be transmitted over the life of the session/connection.
Further in accordance with the preferred embodiment of the present

10 invention, mapping the session context/connection ID 850 to the CID ficld 304 may be
implemented with a look-up table maintained in or associated with the header
decompressor at the receiving point. For example, each CID code combination may
define a particular entry/address in the look-up fable, If the
source/destination/connection/flow information associated with the session

15  context/connection ID 850 has been previously stored in the look-up table, the
compression algorithm, in the compressor located at the sending point, need only copy
the corresponding address, or a subportion thereof, into the CID field 304 of the AAL2
minicell header before the AAL2 minicell is transmitted from the sending point to the
receiving point. At the receiving point, the decompression algorithm analyzes the CID

20 field 304 and retrieves the source/destination/connection/flow information from the
look-up table by accessing the look-up table in accordance with the address stored in
the CID field 304.

If the source/destination/connection/flow information has not been

previously stored in the look-up table, e.g., the corresponding IP/PPP data packet is

25  the first of a series of IP/PPP data packets associated with a given session/ connection,
the compression algorithm identifies an unused entry in the look-up table. The
compression algorithm then inserts the address of the unused look-up table entry in the
CID data field 304 of the corresponding AAL2 minicell. A full header containing the
source/destination/connection/flow information associated with the session

30  context/connection ID 850 is inserted, in its entirety, into the payload of the AAL2



associated wth the session context/connection identifier data field in the
header of th I nternet protocol data packet is then from
t he | ook-up ta@?e qused on the address stored in the data ;Eg%%'s&fs?fh
second AAL2 minicell header. S BRI EF DESCRI PTI ON OF THE
DRAW NGS The objects and advantages of the invention will be understood by
reading the follow ng detail ed description in conjunction with the draw ngs

in which: FIG 1 illustrates the relationship between an ATM adapti on | ayer
and both the application Iayer and the ATt ayer, in accordance with the
prior art; 10 illustrates the AAL2 process in

accor dance wi t Winigel apd thep “'éf"tfemﬁ *eth%regﬂwg peife Hhedicermpiressign algomiim cal AAL2
o Pheket ooBEGARAE Bt hid TP B A Td nidalify a flow (outiSLBhERGL NS | B/ PPP

dat a packet enca ccor dance e prior art; 15
FIG 5 is an eAemwpdingly, Pdcwmrqsactkdgommmm storesathe presimngdy umstdréd t he prior

t; FIG 6 . |P da t. h th th
orior art: -l ceoubefdepBtotlfonatcyt BBy AR aioh H He e wORAE PR 081 Ul dat
packet 2 05 hgmes that'the e6mprdsidiealydrithin fdfedh kRICIBY fisld 504G SuBsdghédntt§t rat es an

| P/ PPP data packet containing a conpressed data
transmitted IP/PPP data packets associated with the same session/connection need only

carry the look-up table address in the CID field 304 of the corresponding AAL2
minicell header, rather than the source/destination/connection/flow information.

If the IP/PPP data packets associated with a given session/connection

10 contain uncompressed headers, there is no need to store
source/destination/connection/flow information in the look-up table. Accordingly, the
compression algorithm may store a defanlt code in the CID field 304, The default code
permits the decompression algorithm to recognize the IP/PPP data packet as a data
packet containing 2 full, uncompressed IP/PPP data packet header.

15 Conventionally, the CID field 304 is 8 bits in length. Therefore, the
CID field 304 can map 256 different entries in the look-up table. Hence, 256 different
sessions/connections can be multiplexed onto a single AAL2 link. It is possible,
however, to employ two or more parallel AAL2 links, each containing an 8 bit CID
field. Accordingly, two 8 bit CID fields can map 64K (i.e., 65,536) different entries in

20 -alook-up table. Therefore, 64K different sessions/connections could be multiplexed
over two parailel AAL2 links. It is also possible to employ two or more parallel AAL2
links, wherein the 8 bit CID codes reflect a lower, or least significant address byte,
while the virtual channel connection (VCC) code combined with the virtual path
indicator (VPI) code in the ATM cell header reflect an upper, or most significant

25  address byte. In this case, at least 64K different sessions/connections could be
multiplexed over 256 parallel AAL?2 links.

In accordance with the preferred embodiment of the present invention,
mapping the PPP protocol ID 810 to the UUI field 307 of the corresponding AAI:Z_
minicell header is implemented in a similar manner as the session context/ connt;cﬁon

30 1D 850 described above. Thus, if the PPP protocol ID 810 has been previously



packet header in accordance with the prior art; FIG 9 illustrates the

mappi ng feature of the present invention; FIG 10 illustrates the insertion
of default CIVOS¥YE¥ in accordance with 25 the present i RGEFRBBI and
FIG 11 illustrates the mapping feature of the present invention when the
AAL2 minicell is to be segnented. 30 - 8- DETAI LED DESCRI PTI ON The

present invention involves transporting point-to-point protocol (PPP)
encapsul ated internet protocol (IP) data packets, herein referred to as

| P/ PPP data packets. There are several difiperent internet protocols known
in the art including the 5 real tinme transm ssion protocol (RTP), the
user dat agram pamporced andsiordd mradjltlhaok-n;amblﬂinm&itﬂmdam ot anbcipedwnctle ( TCP) .
It is well known in the art to util] ATM and, re pr C|sely, AALS5 to

transport |P/ p@woa’afeasopsa&wef%ceﬁvw% PRDIEHOT 4ot mes onLYErthE | the
present invent g@pes Pgmk@yaadémfaﬂ@pm RIBk-up Yable ihis R mwpﬁéxaébibfm Aiagel |'s for

transporting | P/PPP data packets, rather than ATMcells in
minicell header before the AAL2 minicell is transmxtted from the sending point to the

S5  receiving point. At the receiving point, the decompression algorithm analyzes the UUI
field 307. The UUI look-up table address stored in the UUI field 307 is then used to
retrieve the PPP protocol ID 810 stored in the UUI look-up table.

If the PPP protocol ID 810 has not been previously stored in the UUI
look-up table, a new UUI code may be inserted into the UUI field 307 of the AAL2

10  minicell header, and the PPP protocol ID 810 is transported in its entirety to the
receiving point. The decompression algorithm may then store the previously unstored
PPP protocol ID 810 in the UUI look-up table in accordance with the address that the
compression algorithm stored in the UUI field 307. Therefore, subsequently
transmitted IP/PPP data packets sharing the same PPP protocol ID 810 need only

15  contain the appropriate UUI look-up table address.

As one skilled in the art will readily appreciate, the UUI field 307
generally contains information that is used when the length of the AAL2 minicell
exceeds the space that is available in a current ATM cell payload. See, for example,
segmented minicell 215 in FIG. 2. If it is necessary to segment the minicell, the UUI

20  field 307 is not available to map the PPP protocol ID 810 as described above. It is,
therefore, one aspect of the present invention that the PPP protocol ID 810 be
transmitted in its entirety as part of the IP/PPP data packet header, and not mapped to
the UUI field 307, if the corresponding minicell is to be segmented. Segmentation,
however, does not affect the mapping of the session context/connection ID 850 fo the

25  CID field 304. Accordingly, overhead can still be reduced even if the n;imccll is to be
segmented.

FIG. 9 illustrates that in accordance with the preferred embodiment of
the present invention, the session context/connection ID 850 in a compressed IP/PPP
data packet header 905 may be mapped to the CID field 304 in the AAL2 minicell-

30  header 910, as explained above. FIG. 9 also shows that under ordinary circumstances,



10 accordance with AAL5. AAL2 is specifically designed to enhance

bandwi dt h ut igd %akdgpn for short packet, low bit rate data. (’[‘i‘fﬁ: kRal y,
mai ntai ni ng | P/ PPP data packets that are as short as possi% e ?Jsl(qgﬁpri mary

concern in the present invention. Therefore, the present invention takes
advant age of existing | P/PPP header conpression techniques to reduce
undesi rabl e over head whenever possible. In 15 addition, the present

i nvention maps certain data fields in the | P/ PPP data packet header using
data fields in the AAL2 mi nicell header.'ﬁ@ mappi ng i nformation in the

| P/ PPP data pgc header. / PPP_dat a packe r d.is.fyrther reduced,

t her eby addi tﬂﬁﬁ’i’hgf°‘§ﬁ‘ﬁé}?c41§é“ﬂ¥£?dvapa?ﬂﬂt° ?W%@f‘gﬁ?%ﬁ}eﬁf\iﬁm@on

ef ficiency. Fh&der910, h¢'siplatedsbave. YRbwever, iPhPB7PPRE A PREMSeadtP Gor The | P/ PPP
data 2 0 packet 700 includes a payload portion 705, containing the IP

data, and it F¥EIDIRIE/PRR datadiepkes Beader 1005 nis rotcomprasseds asrifustuater i FiGk 10at a
ket head . '  fi | 0, P/ PPP dat a
packel header adil Afh Al BF s8R b ) by e Boe %ol 7 021 8

such, it nay odmicedleaddd 16t0.nore bytes of information depending on the IP

dat a packet type (e.g.,, TCP, RTP, UDP).  as defined by the PPP 25 pr ot ocol
ID 720. FIG 8, in cont’Pé%‘i",fdaP?qYﬁ‘%?%%%féﬂ%ﬁ@qﬂwﬂ&ét%ﬂﬁ%ﬂ@th%% t hat

contains a COMi@%&ﬁﬂdﬁ@ﬁﬁ&fe (BRE) 9T AP BE flcfubi& aﬁ%&%ﬁ%he?ﬁ/?i’?@a&gm&essed

header 805 depends upon the conpression al gorlt_ m used to conpress the
ot herwi se f ul headeravesn theyseasiemeontemt/germectivn dR SO0 isypapperbioi thee@lhfield Rod #PP

protocol 1D 83 flh HHREPHATYe GOIRELSTHE pompression header CRC 915 provides fault

10  protection for the compressed header data 920 from transmission errors. However, the
inclusion of the compression header CRC 915 does take up overhead. Accordingly, the
compression header CRC 915 is optional, and can be selected by executing an
appropriate configuration command.

FIG. 11 illustrates that when minicell segmentation is required, only the

15  session context/connection ID 850 may be mapped to the CID field 304 of the
segmented AAL2 minicell header 1105 as described above. The PPP protocol ID 810
is not mapped to the UUI field 307, and must be transmitted in its entirety as shown
because the UUI field 307 is needed to help define the segmentation of the AAL2
minicell 1110.

20 In accordance with another alternative embodiment of the present
invention, mapping can be extended to a portion of the compressed header control data
field 855 using the same approach as described above. As there are only a few PPP

_protocol ID types, the UUI data field 307 may be used to map the masking bits and
sequence count fields associated with the compressed header control data field 855.

25 The present invention has been described with reference to several
exemplary embodiments. However, it will be readily apparent to those skilled in the
art that it is possible to embody the invention in specific forms other than those of the
exemplary embodiments described above. This may be done without departing from
the spirit of the invention. These exemplary embodiments are merely illustrative. .arId

3G should not be considered restrictive in any way. The scope of the invention is given by



30 algorithmfor TCP headers is fully described in Jacobson, Conpressing
TCP/ I P -9- Headers for Low Speed Serial Links, Network Wrking Goup RFC
1144 (1990). WAhYffE8+ exenpl ary conpression al gorithm for BDOPSEQIRTP
headers is described in Casner et al., Conpressing |P/ UDP/ RTP Headers for
Low Speed Serial Links, Internet Engineering Task Force (1997). 5

In accordance with a preferred enbodi nent of the present invention, |P/ PPP
dat a packets associated with one or nore sessions, whether or not they
contain a conpressed header, are inserted4into the payload portion of AAL2
mnicells. The AAL2 mnicells are then transmtted froma sendi ng point

wi thin the nettyoipgedded @lairiy; eather Mign[id preceding ldeseriptive, MeT ADVaatichd and

FIG 8 also illustrates the data fields that typically conprise a

conpr essed | Pregvipalgnis whish falkbyithe hearnge o e claimyare intgndediorbe embrrcphc k et

header 805. Thg..gdgta fields include a session context or connection
identifier (1D) 850, herein referred to as a session context/connection |ID.
Whet her this data field pertains to a session or a connection depends upon
whet her the encapsul ated | P data packet is a 15 UDP/ RTP data packet or a
TCP data packet. The session context/connection | D 850



contai ns source/destination or connection/flow information, as one skilled
in the art wll readily understand, wherein the

sour ce/ dest i né‘fqgcgﬂ?zé‘bnnect ion/flow information for each | P/HSBSEPNS hacket
associated wth a given session/connection is the sane. Another data field
IS the conpression header control 855. This data field generally 2 0

I ncl udes a data packet sequence count which changes from one | P/ PPP data
packet to the next by a constant amount (i.e., a first order change) and a
bit mask to identify the contents of the edapressed header data field 860.
I n accordance with the preferred enbodi nent of the present invention,
certain data fiVSHAT IS"CLABMBRIS: i ni cel | header, as illustrated in FIG 3,
may be used 25 for mapping the PPP protocol ID 810 and the session
context/connection I D 850. More particularly, the PPP protocol |ID 810 may
be mapped to the AigRthol dertramkportidgoinhiet protoctildata pati@tsdn awbivlogk édvRofER&S] ON
context/connection ID, ma¥ be mapped to the channel .identification (ClD)
field 304. Cond@§irahiaid/in CF%P%‘{}%W‘?W&‘PWW ks aertionnsaid Bttt or mat i on
associ ated st hec: [ context/connection | D 850 need not be
transm ttedwwi [&ﬂ&%ﬁgﬁﬁ%ﬁg@%&ﬁf?y | P/ PPP dat a -10- packet associated with
t he correspondi ng sessi ottdrograpectionoof thesinteenet profocolidatalpéfePheadertata location

in a look-up table;

mapping the portion of the internet protocol data packet header stored in
the look-up table by inserting an address into a portion of an AAL2 minicell header,
10  wherein the address corresponds to the look-up table location where the portion of the
internet protocol data packet header is stored;
inserting a remaining portion of the internet protocol data packet header
into a payload portion of the AAL2 minicell;
transmitting the AAL2 minieell to a receiving point in the network;
15 analyzing the address inserted into the AAL2 minicell header;
retrieving the portion of the internet protocol data packet header stored
in the look-up table based on the address in the AAL?2 minicell header.

2. The method of claim 1, wherein the portion of the internet protocol data packet

20 - stored in the look-up table is a session context/connection identifier.

3. The method of claim 1, wherein the portion of the AAL2 miniceli header where the

look-up table address is stored is a channel identification data field.

25 4. A method for transporting an internet protocol data packet over an AAL2
connection comprising the steps of:
encapsulating the internet protocol data packet using a point-to-point
protocol, wherein the internet protocol data packet includes a header portion; L

determining whether data associated with a first data field in the internet

30  protocol data packet header has been previously stored in a first look-up table;
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packet header. Likew se, the PPP protocol ID 810 information.need not be
transmtted with each | P/ PPP data packet associated with the

sessi on/ conn&@ Y884 By nmppi ng t he session cont ext/ connecPCHREBBIBVE0 and
PPP protocol ID 810 information to the CID 5 304 and UU 307 fields
respectively, rather than retransmt themw th each | P/PPP data packet as
part of a conpressed | P/ PPP data packet header, overhead is significantly
reduced. This is especially the case where tens if not hundreds of | P/ PPP
data packets are to be transmtted over f1be |ife of the session/connection.
Further in accordance with the preferred enbodi nent of the present 10

i nvention, nappi ng the if ts dataassodatd with derfivgckiadield iD thSiftet et ploecell dataf | el d

304 may be inplenented with a | pok-up tabl e i.ntain in.or associated

W th e, headBReHIEEaNR A an Pieviobhl e R U 57 SOt Bk, SRR e ach G D
code conbi nat Y fERVréS theMRerdet}Rbtbidt u&@?a&eﬂﬁddeadﬁtr RSettihgarl A48rek Rk UP
table. If the source/destination/connection/flow informati on associ at ed

wi th the sessiiot dats fieldodan & 2quiniselt hsader, whergmohdaddraseenrespands tos| y st or ed

in the |ook-u l.e & Wﬁ‘[ elal | 14N, 2 r. | ocated
at the sendi n5°°%‘g’|kﬁr%§ :then%gtofgon ytg@?)g& e'feﬁlég%% %sgtss%%ér? |1%£8%§gs?gét§,%§@l’n a
subportion t heiedntkrnet prowcslidatapadRef healsd w9 4topdd; t he AAL2 minicel | header
before the AAL2 mnicell is transmtted. fromthe sendi n}%gpoi nt to the

receiving point. At thd"eEREiRf FGrPsgrtee intarart PERtecghgptaRaskes inta p gayipadn m

anal yzes the g&:@ogoptheémmlrﬂinﬁ@l‘ﬁ and retrieves the
sour ce/ destination/ connection/flow information fromthe | ook-up table by

accessing the | ook-up tzabsmitting thecAAL2| minjeclvp & eceivingpoint dstiie setwork and
10 retrieving the data associated with the first data field in the internet
protocol data packet header from the first look-up table in accordance with the address
stored in the first data field of the AAL2 minicell header.

5. The method of claim 4 further comprising the steps of:

15 determining whether the AAL2 minicell is to be segmented.

6. The method of claim 4 further comprising the steps of:
if the AAL2 minicell is not o be segmented, omitting a second data field
from the internet protocol data packet, and inserting an address in a second data .ﬁeld of
20  the AAL2 minicell header, wherein the address stored in the second data field of the
AAL?2 minicell header corresponds to a location in a second look-up table where data
associated with the second data field in the internet protocol data packet is stored; and
at the receiving point, retrieving the data associated with the second data
field in the internet protocol data packet from the second look-up table in accordance
25  with the address stored in the second data field of the AAL2 minicell header.

7. The method of claim 6, wherein the second data field in the internet protocol data

packet is a point-to-point protocol identifier data field.
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the CIDfield 304. If the source/destination/connection/flow information

has not been vi oysly stored in the | ook-up table, e.g.,

correspondi ndwé&/'ﬁ% data packet is 25 the first of a se (%12%‘9%?16?%/ PPP
dat a packets associated with a given session/connection, the conpression
algorithmidentifies an unused entry in the |ook-up table. The conpression
algorithmthen inserts the address of the unused | ook-up table entry in the
CID data field 304 of the corresponding AAL2 minicell. A full header

cont ai ning the source/ destination/connectl®dn/flow i nformation associ at ed

with the session 3 0 context/connection ID 850 is inserted, inits
entirety, .intd.tHe pethodeiriamn & wheram the secondidata fieldpithe AALAdniniselhheader

transferred tq g _receiyi ' e deconpression algorithmrecogni zes
that this I P/ ﬁ?’é’gﬁ%tt%ﬁ?oéé\éli(tg’t%ﬂlagﬁ?%%p%igti ng a new sessi on/ connecti on.
Accordi ngly, the deconpression algorithmthen stores the previously

unst ored source/ destination/ connection/flow information in the | ook-up

tabl e based orP-t e methodef flaim 4, m&&cmtth"eﬁ@b%?@'ﬂgi ° MG PINAOL ¥R ed in the
CID field §04-pa ﬁ@a‘&b&eﬁhlsé(ssfoh%g&ﬁéﬂtfcbﬁficdo%/ﬁﬁﬁg&%% magckets associated with

t he sane sessi‘on/ connection need only carry t | ook-up table address in
the CID field 304 of the correspondi ng AAL2
10. The method of claim 9, wherein the data associated with the session

context/connection identifier data field is data packet routing information.

10  11. A method for transporting a point-to-point protocol encapsulated, internet protocol
data packet over an AAL2 minicell in a network environment, wherein the internet
protocol data packet includes a header portion, said method comprising the steps of:

determining whether the internet protocol data packet header is in a
compressed format;

15 if the internet protocol data packet header is compressed, utilizing an
address stored in a first portion of the AAL?2 minicell header to map data associated
with a first data field in the internet protocol data packet header which has been
previously stored in a first look-up table;

determining whether the AAL2 minicell is to be segmented;

20 if the AAL?2 minicell is to be segmented, utilizing an address stored in a
second portion of the AAL2 minicell header to map data associated with a second data
field in the internet protocol data packet which has been previously stored in a second
look-up table;

transporting the AAL2 minicell to a receiving point in the network; and

25 retrieving the data associated with the first data field in the internet
protocol data packet header from the first look-up table based on the address stored in
the first portion of the AAL?2 minicell header, and the data associated with the second
data field in the internet protocol data packet from the second look-up table based on
the address stored in the second portion of the AAL2 minicell header.

30
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mnicell header, rather than the source/destination/connection/flow
information. |If the | P/PPP data packets associated with a given

sessi on/ connav 9906284 .0 cont ai n unconpressed headers, therpeTisgIsnsoneed to
store source/destination/connection/flow information in the |ook-up table.
Accordi ngly, the conpression algorithmmy store a default code in the CID
field 304. The default code permts the deconpression algorithmto

recogni ze the | P/ PPP data packet as a data packet containing a full,
unconpressed | P/ PPP data packet header. 1pg Conventional ly,
the CIDfield 304 is 8 bits in length. Therefore, the CID field 304 can map

256 different gntfieShethsl (g"t?auhqqkw eﬁx?ﬂi‘ fteriefho ﬁ)colaﬁg)&%éﬁe{ fent

sessi ons/ connecti ons can be nul tlp nto a single |nk It is
possi bl e, howetvanspission eenttobprotagol FiICPrdate ppketal | el AAL2 |inks, each
containing an 8 bit CID field. Accordingly, two 8 bit CID fields can map
64K (i.e., 65,536) different entries in 2 0 a | ook-up table. Therefore,

64K di fferent BeSHieai@hsdsTthahil0whereid !tk laRrmatiprotopblarsQdackesss atuser paral | el
AAL2 links. It is also possible to enploy two or nore parallel AAL2 |inks,

wherei n thé 8 dsfagrag procasallUadpa packst.| ower, or | east significant address
byte, while the virtual channel connection (VCC) code conbined with the
virtual path indicator (VPI) code in the ATM cell header reflect an upper,
or nost si gni fi4cdlite Rdhod afdthirds, WIyd:rein thenintetriespromseal damtpatkenista réaliineti f f er ent

sessi ons/ connections coul d ﬁ@ It| ed over 256 parallel AAL2 links. In
accor dance wi t'FABSTISSIBR BYOLGCP F\tt of the present invention,

10 15, The method of claim 11, wherein the data associated with a first field in the

internet protocol data packet header is data packet routing information.

16. The method of claim 15, wherein the first data field in the internet protocol data
packet is a session context/connection identifier data field.

15
17. The method of claim 11, wherein the data associated with the second data field in

the internet protocol data packet is internet protocol type data.

18. A method for transporting an internet protocol data packet over an AAL2

20  connection in a network environment, wherein said internet protocol data packet

includes a header portion, said method comprising the steps of:

determining whether data associated with a session context/connection
identifier data field in a header portion of a first internet protocol data packet has been
previously stored in a look-up table;

25 if the data associated with the session context/connection identifier data
field has not been previously stored in the look-up table, inserting the internet protocol
data packet header into a payload portion of a first AAL2 minicell, wherein the internet
protocol data packet header is a full header; -

inserting an unused look-up table address in a data field associated with

30 the header portion of the AAL2 minicell;
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mappi ng the .PPP protocol ID 810 to the UU field 307 of the corresponding
AAL2 mnicell header is inplenented in a simlar manner as the session
context/ conWoM¥iER43 0 | D 850 described above. Thus, i fPCI$EISEEHr ot ocol
| D 810 has been previously -12- transported and stored in a UU | ook-up
table maintained in or associated with the deconpressor at the receiving
poi nt the conpressor algorithmneed only copy the correspondi ng address of
the UU | ook-up table into the UU field 307 of the AAL2 m nicell header
before the AAL2 minicell is transmtted figomthe sending point to the 5
receiving point. At the receiving point, the deconpression algorithm

anal yzes the UU fi el d 3¥minfigahd Kikst AADR mipictlbfodme aacdiimgintes edeivingt he UUI
field 307 is then used to retrieve the PPP protocol 1D 810 stored in the
UUl | ook-up t &BPkin the "¢t Rerkppp prot ocol 1D 810 has not been previously

stored in the UU | ook-aipinb 3ty fita sititéd it G008 YonBaybdiREtioR Senfiid ¢ he
DU field 307 of the AATBEEER dta Ssqid uin ORI oy AR protégcg‘? I D 810

i s transport edatafieldtis therook-gt table dn adeerdamcearithi thounueddraddreihia thiedatnficléssi on
al gorithm pay then sto t reviqusly unstored PPP protocol ID 810 in the
UU | ook-up t éﬁf’@aﬁe%wé'@g}&r’%&ngguweﬁ c?%é’ address that the conpression
al gorithm stored in thegeldthinfrigaitiéttidPdata 3364iREOW N a 54816/ 810X LOhnection
identifier data field in the header of a second internet protocol data packet has been
previously stored in the look-up table;
if the data associated with the session context/connection identifier data
10 field in the header of the second internet protocol data packet has been previously
stored, storing an address in a data field associated with a header portion of a second
AAL? minicell, wherein the address corresponds to a location in the first look-up table
where the data associated with the session context/connection identifier field has been
previously stored;
15 inserting a remaining portion of the second internet protocol data packet
header, excluding the session context/connection identifier data field, into a payload
portion of the second AAL2 minicell;
transmitting the second AAL2 minicell to the receiving point; and
retrieving the data associated with the session context/connection
20 ‘identifier data field in the header of the second internet protocol data packet based on
the address stored in the data field of the second AAL?2 minicell header.

19. The method of claim 18, wherein the data field in the first and the second minicell
header is a connection identification (CID) data field.
25
20. The method of claim 18 further comprising the step of:
inserting a default code into the data field of the first AALZ2 minicell
header, if the data associated with the session context/connection identifier field in the
header portion of said first internet protocol data packet has not been previously stored

30 in the look-up table.

\\
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transmtted | P/PPP data packets sharing the sanme PPP protocol,ID 810 need
only is contain the appropriate UU | ook-up table address. As one skilled
inthe art wiwWo9®@ash |y appreciate, the UU field 307 geneP&KSEIBOMLE ai ns
information that is used when the length of the AAL2 minicell exceeds the
space that is available in a current ATMcell payload. See, for exanple,
segmented nminicell 215 in FIG 2. If itt/}% necessary to segnent the
mnicell, the UU 2 0 field 307 is not avai l able to map the PPP protocol

| D 810 as descri bed above. It is, thereg 2¢ one aspect of the present

invention that the PPP protocol ID 8 Rﬁmtted inits entirety as
part of the | P/ PPP data packet head pped to the UU field 307,

if the corresponding mnicell is to be segnented. Segnentation, however,

does not affect the mapping of the seSS| on cont ext/connection 1D 850 to the
25 CID field 304. AccorgtrgHy—overhead—can—stihl be reduced even if the
mnicell is to be segnentgd. FIG 9 illustrates thdt in accordance with the

preferred enbodi nent of the present invention, the|session

cont ext/connection ID 850 (in a conpressed | P/ PPP dgta. pggket header 905 may
be mapped to the CID field 304 in thdPA¥P nminicelll 3 0 header 910, as
expl ai ned above. FIG 9 al|so shows that under ordinary circunstances,

ATM ADAPTATION LAYER

(AAL) — 101

ATM LAYER — 103

PHYSICAL LAYER




-13- the PPP protocol 1D 810 may be mapped to the UU field 307 of the AAL2
m ni cel | header 910, as explained above. However, if theptbbibhicoat a packet
header, forwesstépide, | P/ PPP data packet header 1005, is not conpressed, as
illustrated in FIG 10, default codes nay be stored in both the CID and UU
fields of the corresponding 5 ninic§ | header 1010. In accordance with an
alternative enbodi nent, a conpressidH eader cyclic redundancy code (CRC)
915 may be included ag part of the | P/ PPP data packet header when the

session context/connection ID 850 is mapped|to the|CID field 304 as
es

illustrated in FIG 9. The addition of thel donprepsi on header CRC 915
provides fault 10 rogection conpr

9

es | f : (
transm ssi on errors.Janever, the inclusio
915 does take up ove

Header data 920 from
conpressi on header CRC
si on header CRC 915 is

aof

+
Ul

N g
head—#Acctor di ngly, thesjconpre

optional, and can be selrected—y execut+ng| ar

ap priate configuration
command. FIG 11 illystnates tha en mnjciell segnentation is required,
only the 15 sessi or] cdnt ext/cpnnecti on LP"B50 be mapped to the CID
field 304 of the segnentled—AAEZ' M nicC b a

ileld 307, and nust be

| field 307 is needed to
110.

transmtted in its enfirjety as 9
hel p define the segmept dtion

q
d
g
’%5 d i bed ab

105 as descri bed above.
The PPP protocol ID SFO I-s—not i
U
1
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20 I n accordance with another alternative enbodi nent of the
present invention, mapping can be extended to a portion of the conpressed
header cowowsiszmata fiel d 855 using the sane approach dETEEM8E€1%0ed above.
As there are only a few PPP protocol ID types, the UU data field 307 may
be used to map the masking bits and sequence count fields associated with
t he conpressed header control data 3¥i®ld 855. 25 The present
i nvention has been described with reference to several exenplary

enbodi ments. However, it reaglily apparent to those skilled in the
art that it is possible t th¢ invention in specific forns other
than those of the exenpl aty \enbodj nefts descri bed above. This nay be done
wi t hout departing fromthg $piriYrof |[the invention. These exenpl ary

enbodi ments are nerely illfugstratijve and 3 0O shoul d not be consi dered
restrictive in any way. The|sCbpé¢ of [the invention is given by -14- the
appended cl ai ns, rather than elpreg¢edi ng description, and all variations

and equi val ents which fal

| WwXIhip th¢ range of the clains are intended to
be enbraced therein. E§<
™

waggx

CRC
5 bits

N
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FIG.3
(PRIOR ART)
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6 bits
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-15- WHAT IS CLAIMED I'S: 1. A nethod for transporting internet protocol
data packets in a network environnment, wherein said internet protocol data
packet s incl vd@suésdader portion, said nmethod 5 conpri si BGT/SERS/0889€ps of :
storing a portion of the internet protocol data packet header at a |ocation
in a | ook-up table; mapping the portion of the internet protocol data
packet header stored in the |ook-up taB/& by inserting an address into a
portion of an AAL2 mnicell header, 10 wherein the address corresponds to
the | ook-up table I ocation where the portion of the internet protocol data
packet header is stored; inserting a remaining portion of the internet

prot ocol data packet header into a payload portion of the AAL2 m nicell;
transmtting the AAL2 minicell to a receiving point in the network; 15

anal yzing the address insertedmtotiie AAL2 m nicell header; retrieving
the portion of the internet pr¢tocol datg packet header stored in the

| ook-up table based on the addtiess ®n thg AAL2 m nicell header. 2. The

met hod of claim11, wherein th rt£qg of\t he internet protocol data packet
20 stored in the | ook-up table i%@se,si on cont ext/connecti on

‘ Cfier.
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3. The method of claim1l1l, wherein the portion of the AAL2 m nicell header
where the | ook-up table address is stored is a channel identification data
field. 25 A4vosnemihod for transporting an internet protopol/sEsmpacket
over an AAL2 connection conprising the steps of: encapsul ating the internet
protocol data packet using a point-to-point protocol, wherein the internet
prot ocol data packet includes a header portion; determ ning whether data
associated with a first data field in the internet 3 0 prot ocol data
packet header has been previously sgpmwed in a first |ook-up table; - 16-
I f the data associated with the first data field in the internet protoco
dat a packet header has been previously stored in the first | ook-up table,
omtting the first data field fromthe internet protocol data packet header
and inserting an address in a first data field of an AAL2 m nicell header,
wherein the address corpgesponds to a |location in the first |ook-up table
where the data associatgd with the first data field in the internet

prot ocol data packet head was stored; inserting the encapsul ated i nternet
protocol data packet intoéé\ggyload portion of the AAL2 m nicell;
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transmtting. the AAL2Z minicell to a receiving point in the network; and 10
retrieving the data associated with the first data field in the internet

pr ot ocol data“ﬁﬁ?ﬂ@?‘header fromthe first |ook-up table i PCAGEWAEMce with
the address stored in the first data field of the AAL2 m nicell header. 5.
The met hod of claim4 further conprising the steps of: 15

determ ning whether the AAL2Z mnicell is to be segnented. 6. The nethod of
claim4 further conprising the steps qé: if the AAL2 minicell is not to be
segnented, omtting a second data fi%Y fromthe internet prot ocol data
packet, and inserting an address in a second data field of 20 the AAL2
m nicell header, wherein the address stored in the second data field of the
AAL2 minicell header corresponds to a location in a second | ook-up table
where data associated with the second data field in the internet protocol
data packet is stored; and at the receiving point, retrieving the data
associated with the second data field in the internet protocol data packet

fromthe second | ¢ol- up I'n ﬁiih tre—gret 3s-st or ed
in the second datq flield he AN ) neadgr. . The mefhod {of
claim®6, wherein tthd sec ata ) nt ef net | pr ot ¢col ydat a packet
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-17- 8. The nethod of claim6, wherein the second data field of the AAL2
mnicell header is a user-to-user information data field. 9. The nethod of
claim4, wherwopvtsesd first data field in the internet proteEcRSERMEX% 5
packet header is a session context/connection identifier data field. 10.
The nethod of claim9, wherein the data associated with the session
context/connection identifier data fiel7did s data packet routing

i nformation. 10 11. A nethod for transporting a point-to-point protocol

encapsul ated, internet protocol data pa&? over an AAL2 mnicell in a
networ k envi ronnment, wherein the intern ?ot ocol data packet includes a
header portion, sai d nmet hod conpri S|( R'E)s of : determ ni ng whet her

the internet protocol data packet header is in a conpressed format; 15

if the internet protocol data packet header is conpressed, utilizing an
address stored in a first portion of the AAL2 nlnlce%b header to map data
associated with a first data field in the internet p Pocol data packet
header whi ch has been previously stored in a first ok-up tabl e;
determ ni ng whether the AALZ nminicell is to be seg nted 20

if the AAL2Z mnicell is to be segnentg ress stored in a
second portion of the AAL2 minicell h=adP§?PtRR®i@@l@LalDas ociated with a
second data field in the internet prjojocol dafZ2@pcket i ch has been
previously stored in a WHEAD
(710) FULL IP/PPP HEADER
{715)
PAYLOAD IP-DATA
(705)
FIG.8
(PRIOR ART)
800
PPP PROTOCOL ID L S%?&%’; Ccﬁgméw
(810) (850)
HEADER COMPRESSION COMPRESSION HEADER
HEADER CONTROL
(805) (855)
.. COMPRESSED HEADER
IP-DATA Sae DATA - -
NG (860)




| ook-up table; transporting the AAL2 mnicell to a receiving point in the
retrieving the data associated with the

network; an
%é?gﬁmgs& the internet protocol data packet headerstsorgs he fir st

first data f
| ook-up table based on the address stored in the first portion of the AAL2

m ni cel |l header, and the data associated wth the second data field in the
internet protocol data packet fromthé/¥econd | ook-up table based on the
address stored in the second portion of the AAL2 mnicell header. 30

-18- 12. The met hod of ﬁlﬁ?Lm 11, wherein the internet protocol data packet
is a transm ssion con ﬁbgrot ocol (TCP) data packet. 13. The net hod of
claim 11, wherein the<dB3ienet protocol data packet is a user 5 dat agram

protocol (UDP) data packét. 14. The nethod of claim 11, wherein the
(RTP)

i nternet protocol is areal-time transm ssion protocol
A—+hRe—dat-g associ at ed

dat a packet. 10 15. The nethod off crarqritr—whereirf—the—da
with a first field{in the iMternet proto 0B ddt a pagket headerf i s data
packet routing infgrmatijon< —_ g x é
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16. The method of claim 15, wherein the first data field in the internet
protocol data packet is a session context/connection identifier data field..
15 17. The n#®O99a628f cl ai m 11, wherein the data associ at e®CRISE$%/01¢%¢ second
data field in the internet protocol data packet is internet protocol type
data. 18. A nethod for transporting an internet protocol data packet over
an AAL2 20 connection in a network ey ronment, wherein said internet
protocol data packet includes a header portion, said nethod conprising the
steps of: determ ning whether data aszg&bgigd W th a session
context/connection identifier data fi b AYa header portion of a first

i nternet protocol data packet has been previously stored in a | ook-up
table; 25 if the data associated with the session
context/connection identifier data field has not bqggvﬂﬂgyﬂgusly stored in
the | ook-up table, inserting the internet protocol data packet header into

a payload portion of a first AAL2 mnicell, wherein tle internet protocol
dat a packet[—heggde gLt Neader; inserting an unysed | ook-up table
address in|a a@%ﬁﬁpipgtﬁzéociated with 3 t he hedder portion of the
AALZ mi ni cel lgy ) ippPP HEADER CID (304) AAL2

1005 MINIC

(1005) DEFAULT UUI |LENGTH (305) uui (307) | » MINICELL

T~ |uur@o7)| CRC(306) (1010)
IP-DATA PPP PROTOCOL ID
? FULL IP/PPP HEADER
IP/PPP DATA PACKET
IP-DATA

T

AAL2 MINICELL



-19- transmtting the first AAL2 mnicell froma sending point to a
receiving point in the network; storing the data associated with the

sessi on cont eWD/dtRsfecti on identifier data field in the | odCTEEI¥@EASe | n
accordance with the unused address in the data field 5 associated with
the AAL2 mnicell header; determ ning whether data associated with a
session context/connection identifier d&/doefield in the header of a second
i nternet protocol data packet has been previously stored in the | ook-up
table; if the data associated with the session context/connection
identifier data 10 field in the headei:éf ;’he second i nternet protocol
dat a packet has been previously stored, é o7i ng an address in a data field

associated with a header portion of a second AAL2 ninicell, wherein the
address corresponds to a location in the first |ook-up table where the data
associ ated with the session cont ext/connget+on—tdent+fer—f+etdh been
previously stored; 15 insgrting a remﬁ@b@)g portiop| of the
second i nternet protocol data packet hegder, excluding the sessiopn
cont ext / conneeten—dent++er—datq field| 1nto a payload poriiron pbf the
second AAL2 |ni ni PRP PROTOGOEIDtti ng t hé s¢con@NsFHIamE)ni ce| Lt @ot)hke
receiving pqint; and B8)rieving the datajassociated with fhe sessj '1
cont ext/ CONMeTtTgRESION CONTEXT
CONNECTION ID LU (307) CRC (306)
(850)
PRESSED DERC
COMPRESSED HEADER COMPRESSED HEADER CRC
CONTROL
PPP PROTOCOL ID
COMPRESSED HEADER DATA (810)
COMPRESSED
HEADER CONTROL
IP-DATA
COMPRESSED HEADER DATA
!
IP/PPP DATA PACKET IP-DATA
(1115)
AAL2
SEGMENTED AAL2 MINICELL MINICELL
HEADER
CID (304) /
LENGTH (305) uul
UUI (307) CRC (306)
IP-DATA
(CONTD)




20 identifier data field in the header of the second int&FR&tt |5’r€b't obol
data packet based on the address dtored in the data field of gdhe ggnd

AAL2 minicell header. 19. The nethod of claim 18, wherein t o ' ‘ ield in
the first and tpe 'gecond M worCENtELi ARSI PR TYOREANARON | ON | dEGLEW cat i on
(CID) data field.” 25 20. The met hod™gt*'e4 Bt 18 further conprising the step
of 1 i nserNFTERNATIONAIa APRLICATON i PVBHISHED UNRER THEHRATENT COMBERATION TREAZY (®GT) cel |
header| (s1) thterhdfibhak@ded cR&BQEmEL €d W 1 T pnecti

I dent i|fi ﬂlj{% in the header por gnqn?ﬁ%g%hgﬂlﬁ?g%tﬁ%(%{"ggnet pr‘g'gbogcg(ﬂﬁ?'g4
packet] has not been previously stofe 3©0) InteringyiofalRublicgiokDaggy t abll @pril 1999 (01.04.99)
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