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SUMMARY OF THE INVENTION

15 In accordance with the present invention, disadvantages and problems associated

with data communication techniques are reduced or eliminated.

According to one example of the present invention, a method of cell header
compression is disclosed. A plurality of cells are received. A cell includes a cell header
and a payload. The cells are sorted according to the cell headers. A compression control

20 block is generated that describes the cell headers and an arrangement of the payloads
according to the cell headers. The payloads are assembled according to the arrangement.
A datagram is generated with the compression control block and the assembled payloads.
Certain examples of the invention may provide one or more technical advantages.
A technical advantage of one example may be that cell headers are compressed, which
25 may increase the efficiency of satellite communication. Compression of cell headers may
improve the efficiency of satellite communication by decreasing the amount of data
transmitted over the satellite. Another technical advantage of an example may be that cell
header compression is compliant with the Digital Video Broadcast (DVB) standard and,
thus, compliant with existing DVB hardware. Another technical advantage of an example

30 may be that asymmetrical compression processing is utilized, which may reduce
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BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present invention and its features and

advantages, reference is now made to the following description, taken in conjunction with
20 the accompanying drawings, in which:
FIGURE 1 illustrates an example system for compressing cell headers;
FIGURE 2 illustrates an example method for organizing cells according to
substantially similar cell headers for compression;
FIGURE 3 illustrates an example of a three byte compression module;
25 FIGURE 4 illustrates an example of organizing cells within compression buffers;
FIGURE 5 illustrates an example method for using the system of FIGURE 1 for
compressing cell headers; and
FIGURE 6 illustrates an example method for using the system of FIGURE 1 for

decompressing cell headers.
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supports two primary types of interfaces: a User to Network Interface (UND) and a
Network to Network Interface (NNI). A UNI is an interface point between ATM end

users and a private ATM switch or between a private ATM switch and the public carrier

20 ATM network. A NNI is an interface point between ATM switches defined as the

interface between two network nodes. An ATM network may be depicted as a "cloud"

where the user data is presented to the network at one end of the cloud. The data must

travel through the cloud during transmission to the receiver. The receiver may be depicted

at the other end of the cloud or even outside the cloud. In the illustrated example, switch

25 16 may be located at the edge of an ATM cloud, and receiver 26 may be outside the cloud.

As such, the ATM interface at the switch may comprise a UNL Additionally, system 10

may be contained within a permanent virtual circuit (PVC) which allows direct
connectivity between sites.

The ATM cells may be packed in an open ISO Multi-Protocol Encapsulation

30 (MPE) datagram for transmission over a communications link, including the Global

Broadcast Service (GBS) satellite links. The GBS ground segment uses ATM cells as the

underlying data transmission units for broadcasts. Because the ATM cells may be packed
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bytes of a five byte header are redundant for cells 14 with a
Y destination. yThe Payload Type indicates (11n the fIrst bit wiletfler cell 14 contains user data

or control data. The Cell Loss Priority indicates whether cell 14 should be discarded if the

20 cell 14 encounters extreme congestion as it moves through the network, and the Header
Error Control calculates a checksum on the header itself guaranteeing the integrity of the
cell header. The cell header, however, may comprise any suitable type of information.

The header bytes are typically redundant for cells within a permanent virtual
circuit. For example, if switch 16 is located on the edge of an ATM cloud, even cells with

25 differing destination addresses may have substantially the same cell header. For example,
since the Virtual Path Identifier and the Virtual Channel Identifier bits define the next
destination for cells 14, three bytes of a five byte header are redundant for cells 14 with a
given Permanent Virtual Circuit address. For a typical broadcast satellite system, such as
Global Broadcast System (GBS), it is common to have less than a handful of Virtual Path

30 Identifiers as input. The satellite broadcast system can re-map the external Virtual Path
Identifiers to a single Virtual Path Identifier (making the Virtual Path Identifier equal to

zero) for transmission to their receivers. Thus, Virtual Path Identifier transitions are few
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bytes, mMeye routed. The sorter 12 and compression modules may be included in a DVB
encapsulator 13.

Sorter 12 is also operable to count the number of cells 14 within each group. Cells
20 14 may be organized together in buffers to be later compressed into a datagram. As used
in one example of the GBS, a datagram is 4,080 bytes in length. This length is typical for
many communications applications and conforms to the Digital Video Broadcast (DVB)
standard. Generally, seventy-six uncompressed cells 14 may be organized within a 4,080
byte section. However, eighty-five payloads, which each comprise forty-eight bytes, may
25 fit into a 4,080 byte section. If the first payload in a 4,080 section is used to store the
Compression Control Block, a maximum of eighty-four ATM cell payloads may be stored
in the 4,080 byte section. Thus, in one example, compressed cell headers may allow
eighty-four payloads to be organized in a encapsulated datagram 92. Sorter 12 may keep a
running total of the cells 14 at switch 16. When eighty-four total cells are collected in the

30 buffers, the data payloads are run length packed into the datagram 28, 30, 32, 34 and 36.
The datagram generated by the compression module may include a compression

control block (CCB). The contents of the Compression Control Block (CCB) may vary
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respective transitional limits. The larger the header to be 'stored, the fewer the transitions

that can be compressed into a datagram. For example, the maximum number of transitions

20 that the 3BH module 18 can accommodate maybe eleven. The 4BH module 20 and SBH
module 22 can accommodate fewer ATM header transitions, a maximum of nine and
seven transitions, respectively. By distinguishing between the different compression
modules and routing cells to the appropriate module, the sorter may achieve maximum
compression efficiency.

25 As previously stated, each module may generate a datagram particular to the
module. For example, the SBH compression module 22 organizes cells 14 into a 5SBH
datagram 28. Likewise, the 4BH module 20 organizes cells into a 4BH datagram 30, and
the 3BH module 18 organizes cells 14 into a 3BH datagram 32. The 1/2BH datagram 34
corresponds to the 1/2BH module 24. The datagram is sent to and received by receiver 26.

30 Each datagram includes a Compression Control Block (CCB) for storing compressed
header information. The CCB may comprise, for example, forty-eight bytes of header
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should be appended. For example, a 5SBH CCB 28 may have a maximum of seven

transitions, or a maximum of seven different groupings of cells with substantially similar
cell headers. Consequently, within a SBH CCB 28 seven different bytes may be used to
20 store the cell count for each of the seven different transitions. All remaining bytes of the
forty-eight byte CCB may be used to store header information. Thus, in a 5BH CCB 28
thirty-five bytes may be used to store header information.
The type of header information and the number of bytes used to stored header
information for a transition depends upon the compression module chosen by sorter 12.
25 For example, the SBH CCB stores five bytes worth of header information for each
transition. The bytes may include, for example, the Generic Flow Control (GFC), the
Virtual Channel Identifier (VCI), the Virtual Path Identifier (VPI), the Payload Type (PT),
the Cell Loss Priority (CLP), and the Header Error Control (HEC) for the transition. Bytes
storing header information for the first transition in a SBH CCB 28 may take the form as
30 described in TABLE 1:
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11 Transi ihihAHERR Hird: Q¥REroh@EECMR)té id PRBH @EB30Y&BBH CCB 32, or a 1/2BH
CCB 34. In some situations, eliminating the HEC byte does not substantially alter or

compromise the integrity of the system. Thus, bytes storing header information for the

first transition in a 4BH CCB 30 may take the form as described in TABLE 2:

10 TABLE 2
Index Entry | Byte Type 4BH bescription
10 Transition A Header GFC/ Upper Half VPI
11 Transition A Header Lower half VPI/ Upper part VCI
12 Transition A Header VCI
13 Transition A Header Lower part VCI/ PT/ CLP

The 3BH CCB 32 stores three bytes worth of information for each transition. The
bytes storing header information for the first transition in a 3BH CCB 32 may look similar
to the 4BH CCB 32 above with the exception of omitting the byte storing the GFC/ Upper

15 half VPI. Accordingly, a limitation of the 3BH CCB 32 may be that the GFC bits and
upper portion of the VPI must be zero.

The 1/2BH CCB 34 stores only half a byte worth of information for each
transition. The stored half byte includes only the count of cells to follow and the PT/CLP
header information. Thus, a limitation of the 1/2BH CCB may be that only the PT and

20 " CLP bits may vary. The bytes storing header information for the first four transitions in a

4BH CCB 30 may take the form described in TABLE 3:



12 Transition A Header VCI 13 Transition A Header Lower part VC/ PT/ CLP
The 3BH CCB 32 stores three bytes worth of information for each transition.
The byt ew03B06330y header information for the first transipCirarsos/on3a7 3BH CCB
32 may |l ook simlar to the 4BH CCB 32 above with the exception of omtting
the byte storing the GFC/ Upper 15 half VPI. Accordingly, a limtation of
the 3BH CCB 32 may be that the GFC bits and upper portion of the VPI nust
be zero. The 1/2BH CCB 34 stores only half a byte worth of information for
each transition. The stored half byi’éﬁhﬂ:ﬁudes only the count of cells to
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t.ha';]. onehskibl led 5 in the art may orgahi ze the bytes and information
within the byt [ ny suitable nmanner. .System 10, ma d f
e DY S e, S 5, TR ey SR Tt TG A ot
substant i ﬁidfs%fat%ﬂ% b?granlegh b RAEE ESampTH plrpebestdiy. STt 9 RoHieaetiehabyieakillay be

repetitive for each cell. "Each" as used in this document means each member
of & set imtheesahaynegheire te tyteswbd founationevidhin the Bytea intany skitabde manpgre

packed into a datagr header. 10 byt.es that.are. r .tive t |
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ef ficient ;R deed RREIGRIubAMAND YithilRlcell HEATNR MuRA df iy abicd hoader diytes eay
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repetiti vbe mentetitive for asoh cpll.c 8Eachf aa geadsingpisclocumieniingans cgeh mpmber of a set
or each member of a subset of the set. If multiple cells are packed into a datagram, header

10 bytes that are repetitive to each cell need only be stored once. Consequently, data
communication is made more efficient by decreasing the amount of information traveling
over the satellite. Previous approaches to ATM transmission fail to account for the
repetitive nature in which cell headers appear within a datagram.

Additionally, system 10 may allow for effective compression of encrypted data.

15 For security purposes, the payload portion of cells may be encrypted before transmission.
In one example of encryption, the data is replaced with a non-human readable series of
ones and zeros, or "white noise." Encryption of the cell payload, however, leaves no data
behind that is capable of compression. System 10 compresses the cell header, which may
provide for effective compression of encrypted data.

20 FIGURE 2 illustrates an example method for organizing cells according to
substantially similar cell headers for compression. According to the example, sorter 12
may organize cells according to substantially similar cell headers for compression by
choosing the appropriate compression module 18, 20, 22, or 24 in order of minimal
computational workload for the receiver 26. The sorter 12 aﬁd compression modules 18,

25 20, 22, and 24 may be included in a DVB encapsulator 13. The method begins at the SBH
module 22. As discussed with reference to FIGURE 1, the 5SBH module 22 can

accommodate seven or fewer transitions or groups. Thus, if sorter 12 determines that the
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If more than eleven transitions are present, the sorter 12 may bypass the 3BH
module 18 to attempt 1/2BH module 24 compression. The 1/2BH 24 compression module
can accommodate a maximum of forty transitions. If cells 14 can be grouped within forty

20 transitions, sorter 12 may organize cells 14 and transmit them to the 1/2BH module 24 at
step 46. The 1/2BH module 24, however, stores less cell header information than the 5SBH
module 22, 4BH module 20, or 3BH module 18. As previously discussed in regard to
FIGURE 1, the 1/2BH module 24 may include additional limitations that could impede
compression.

25 If the sorter determines that incoming cells 14 can not be grouped such that SBH
module 22, 4BH module 20, 3BH module 18, or 1/2BH module 24 compression would be
successful, the system enters into exception processing. Cells 14 are organized at step 47
into an uncompressed datagram 38 and sent to receiver 26 in an uncompressed state 38.
The method then returns to the beginning with the sorter 12 first attempting to organize

30 incoming cells 14 into a SBH compression module 22. Cells 14 may continue through

steps 40-47, as described above, until cells 14 are transmitted.



and transm ssion to receiver 26. If nore than eleven transitions are
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Regardless of the final disposition of these cells, when sorter 12 receives the next

grouping of incoming cells 14, it first attempts 4BH compression. This is the attempt of
sorter 12 to avoid unnecessary transitions attempt. Although the 4BH module 20
20 compression failed for the immediately preceding set of cells 14, sorter 12 may assume
that since the 4BH module 20 compression was the appropriate scheme for prior sets of
incoming cells 14, the 4BH module 20 is again the most appropriate compression scheme.

In this manner, sorter 12 is bypassing the SBH module 22.
This procedure ‘may repeat for a predetermined number N of cycles. At some
25 point, system 10 recognizes that the current module, in this example, the 4BH module 20,
is no longer appropriate and is failing too frequently. Thus, after N failures, the method
returns at step 48 to the SBH module 22, and the method begins again. When sorter 12
receives the next grouping of incoming cells 14, sorter 12 returns to the beginniﬁg of the
method by first attempting to organize the cells 14 into a SBH module 22. The 3BH
30 " module 18 and the 1/2BH module 24 also have corresponding steps 50 and 52,
respectively, which return the method back to the starting point after N failures. In one

example, the number of N failures that will cause the method to return start over may be



fail because the next cells 14 may include nore than nine transitions. As
di scussed above, 15 sorter 12 then attenpts a 3BH nodul e 18 conpressi on and
then a 1/\®BH3feadat e 24 conpression before entering into @XTAsE/0327
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thga3¥3H sorter 60 by organizing cells into 3BH compression buffers 62. Thus, system 10
may include one sorter 12 or a plurality of sorters 12 and 60. The cells 14 are then formed
20 into datagram 32.

The 3BH compression buffers 60 store multiple datagrams 32, which are shipped
to a datagram assembler 64. The datagram assembler 64 is operable to assemble
datagrams 32 that include compressed cells 14 into a encapsulated datagram 66. In
preparing the encapsulated datagram 66, datagram assembler 64 appends a encapsulation

25 header 68 to encapsulated datagram 92. Encapsulation header 68 provides the address
common to each cell 14 in encapsulated datagram 92. The address included in
encapsulation header 68 ensures that encapsulated datagram 92 is transmitted to the
appropriate receiver 26.

Datagram assembler 64 may also append a Cyclic Redundancy Check (CRC)

30 character 69 to the datagram. The CRC character 69 may be used to check the integrity of

a block of data. For example, CRC character 69 may be used at the transmission end to

generate a value that depends on the hexadecimal value of the number of ones in the data



be included in a DVB encapsul ator 13 that al so conprises a 5BH nodul e 22, a
4BH nodul e 20, a 3BH nodule 18, and a 1/2 BH nodul e 24. The 3BH nodule 18
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RedundanC)M Ghewl beGRE) uncdmpe¢saedhc Laten@otimer 7hamayaanayieathe effirdercrOIshsterict er
:Baybe Qed to check the integrity of a block of data. For exanple, CRC
cha} acter 89 may be used at the transmi ssion end to generate a val ue that
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64. One of ordinary skill in the art could recognize that each module in system 10 could

include a datagram assembler 64 associated with the particular module. Alternatively or
additionally, a single datagram assembler 64 operable to pack compression buffers from
20 every compression module could be included in system 10. Thus, numerous variations
and alterations to system 10 could be made without departing from the scope of the
invention.
FIGURE 4 illustrates an example of organizing cells 14 within compression
buffers. In one example, incoming cells 14 are received by 3BH sorter 60. Each cell 14
25 includes a header and payload. The cells 14 are sorted by grouping cells 14 with similar
headers into transitions, as described in regard to FIGURE 1. In the example illustrated by
FIGURE 4, 3BH sorter 60 determines that there are three cells 14 with similar header A.
These may be designated as transition A 74 and include cells Al 80, A2 81, and A3 82.
Additionally, the 3BH sorter 60 determines that there are two cells 14 with similar header
30 B. These are designated as transition B 86 and include cells B1 83 and B2 84.
Cells 14 are grouped in this manner until the maximum capacity of the 3BH

compression buffer 62 is reached. In one example, the maximum capacity of a 3BH



datagram 66, the latency tiner 72 sends a nmessage to the datagram assenbl er
64 that cells 14 should be sent unconpressed. Latency tinmer 72 nay ensure
the effi cwernspeh7 system 10 10. Al though FI GURE 3 il | ust parasozmmexanpl e
of a 3BH nodule 18, it is also representative of an exanple of a 4BH

nmodul e 20 or a 51311 nodul e 22. Additiognally, although the 3BH nodule 18
I's shown to include 3BH sorter 60, the functions of 3BH sorter 60 could be

performed by sorter 12 or ané other feature operable to organize 15
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to the cells within transition A 74. The 3BH CCB 97 stores like information for every
transition within encapsulated datagram 92.
Following the 3BH CCB 97, encapsulated datagram 92 includes payloads 94 for
20 each cell header compressed into the encapsulated datagram 92. The payloads may be
arranged sequentially. When received by receiver 26, the receiver 26 may go down the list
of partial headers in the 3BH CCB 97, and append to the payload the appropriate header
based on the count for the transition as stored in the CCB. For example, if the 3BH CCB
97 indicates that there are three cells within the transition as shown in FIGURE 4, the
25 receiver 26 may append the cell header to the first three payloads. In the illustrated
example, a maximum of 84 payloads may be included in 3BH CCB 97.

FIGURE 5 illustrates an example method for using the system of FIGURE 1 for
compressing cell headers. The method begins at step 99, where the system 10 receives
incoming cells 14 at a switch 16. At step 100, system 10 initializes the index entry by

30 setting it equal to zero. The index entry indicates the number of transitions, or the number
| of groupings of cells with substantially similar cell headers. At step 101, system 10

initializes the cell count and the cell number by setting each to zero. The cell count



5 only. A person of ordinary skill in the art should realize that the cells
14 could be received by 3BH sorter 60 in any of a nunber of conbinations
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i ndi cat es e nunber o a transition. The cell nunber may be
equal to the After updating the cell count, sorter 12 proceeds to step 108 to determine whether

the cell 14 is the first cell of the index entry. Sorter 12 may make this determination by
comparing this cell header with the last cell header or by looking at the cell count. If the
20 headers are different, the current cell under examination is the first cell of this index entry.
In this situation, sorter 12 then stores the header at step 110. The number of bytes stored
and the format in which the bytes are stored varies depending on the compression module
used and the CCB generated. This is described in greater detail in regard to FIGURE 1.
If the cell 14 is not the first cell 14 of the index entry at step 108, the method skips
25 step 110 and proceeds direcily to step 114. Step 110 is not necessary because the cell
header for this transition has already been stored in the CCB.
If sorter 12 determines at step 104 that the cell header of this cell 14 is not
substantially similar to the cell header of the next cell 14, the method proceeds to step 111;
the system reinitializes the cell count. The cell count is reinitialized because system 10
30 determined that this cell 14 is the last cell in a transition. The final cell count represents
the total value for this transition that will be stored in the CCB as cell count 98, as shown

in FIGURE 4. The cell count may be initialized by setting it equal to zero. At step 112,



nunber of cells that are in a datagram The initialization of the index
entry and cell count prepares system 10 to read nmultiple incomng cells 14
for conprwedBoB3dN a single datagramto be transmitted t@®@CTASes0EBR7 26. 5
System 10 selects a cell at step 102 and reads the cell header at step 103.
Sorter 12 examines the cells 14 and dﬁ)erm’ nes at step 104 whether the
cell header is substantially simlar the next cell header. The

determ nation is made by conparing the header of the first incomng cell
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20 process in the order shown in steps 100 through 118 in FIGURE 5 and as described above.
It is recognized, however, that one skilled in the art may perform the steps of the method
in any suitable order.
FIGURE 6 illustrates an example method for using the system of FIGURE 1 for
decompressing cell headers. The method begins at step 200 when receiver 26 receives a
25 compressed datagram 66. At step 202, receiver 26 checks the compression mode
indicator. The check is made by receiver 26 to determine whether or not the datagram is
compressed and the compression mode used, if any. At step 202, receiver 26 determines
whether the compression mode indicator indicates whether the datagram is compressed.
For example, a compression mode indicator equal to a zero, may indicate that the
30 datagram is uncompressed. A compression mode indicator equal to a non-zero may
indicate that the datagram is compressed. If the compression mode indicator is set to zero,

receiver 26 processes raw uncompressed data at step 206. The data may be processed



WO 03/ 063397 PCT/ US03/ 00327 16 the system 10 updates the index entry. By
updating the index entry, sorter 12 prepares system 10 for the next

transi ti owo o3leszassi gned cell index entry is then stored PQTIUSE3/@3B7 as
shown in TABLES 1 through 3 above at step 113. The nethod then proceeds to
step 114. 5 At step 114, the sorter 1% updates the cell nunber by
assigning the cell the next available dell number. In the illustrated
exanpl e, the cell index_ nunber is updated by increasing the cell nunber by
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node indi¢gtar equal to a zero, may indicate that the

If receiver 26 determines at step 208 that datagram 66 was compressed using the
4BH module 20, at step 212 the receiver 26 takes the first four bytes of stored header
information in the CCB of the 4BH datagram 30 and stores them as decompressed cell

20 header bytes 1, 2, 3, and 4. Because the HEC byte was not stored, the receiver 26 may
recreate the HEC byte and place it as the fifth and final byte in the decompressed cell
header. The header may then be appended to each data payload in the transition as
indicated by the count. Because the HEC must be reconstructed, decompression of a 4BH
CCB 30 may require more processing time on the receiver 26 end than does

25 decompression of a SBH CCB 28. Much of the processing, however, may occur on the
compression end of the system at the sorter 12, so the process of decompression may be
made simpler at the receiver 26 end.

Similarly, if system 10 determines at step 208 that datagram 66 was compressed
using the 3BH module 18, the receiver 26 takes the first three bytes of stored header

30 information in the 3BH datagram 32 and stores them as decompressed cell header bytes 2,
3, and 4 at step 212. The receiver 26 may reconstruct the first byte by substituting a zero
for it. The HEC byte may be reconstructed as described above with reference to



30 datagramis unconpressed. A conpression node indicator equal to a
non-zero may indicate that the datagramis conpressed. If the conpression
node i ndiweatodnei3s7 set to zero, receiver 26 processes rawPoRApossted dat a
at step 206. The data may be processed WO 03/ 063397 PCT/US03/00327 17

I medi ately by receiver 26 and the nethpd term nates. If the conpression
node i ndicator indicates that a conpr€ssion nodul e has been used, the

nmet hod proceeds to step 208. At step 208, receiver 26 determ nes the
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dat agram 30 and stores them as deconpressed cell 20 header bytes
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system atdcﬁ) € process o npression na
other embodiments, the HEC need not be computed 1f it has been recomputed by the

receiving ATM Network Interface Card. Each complete decompressed cell header is
appended to the appropriate payloéd in the data section. Decompression continues until
20 each PT-CLP nibble is used. Because only the PT and CLP bits may vary, if other bits are
changing, for example, the address, the 1/2BH compression module 24 may not be used.

The information may be sent in another module or uncompressed.
Following reconstruction of the header at step 212, receiver 26 prepends the header
to the payload at step 214. Receiver 26 may determine if the next payload is in the same
25 transition at step 216. If the next payload is within the same transition, the cell count has
not been exhausted, the method returns to step 214. Receiver 26 prepends the header to
the payload of the next payload as well. Steps 216 and 214 repeat as many times until all
payloads within a transition have received a header. When receiver 26 determines at step
216 that the next payload is not in the same transition, receiver 26 may determine whether
30 there is another header in the datagram 66 at step 218. If further header information is
stored in the datagram 66 for a different transition, or a different group of cells with

substantially similar cell headers, the method returns to step 210. The method cycles
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cel | headétergyPeandibie msthodeenglifles.  deconpression of a 3BH CCB 32 may

requ re nore pn i i i tgﬁ% :
deco@npressi on §é€ g%étlB%g%%Bdgg%lﬁ re E%%_{E%P.Cﬁééaé‘lgfs Igl\/%’c%l%g%dt e Sﬁ gl?:eZg%rfl rge,SSlorl
however, peycesinuthe onlet fieovanmptaps 200 threngh 218 inNdEIRE érmdtas tleseribed tlmrvel 2,

so the process of conpr essi on y, he de sinpler at,the receiver, 2

ond. 10" Byt Eanaeieed. TeveEt dht e SE st e i e AP eCouD AR Sk PadSihm 66
was conpr ess8fsuitdbleNdadhe 1/ 2BH nodul e 24, the receiver 26 takes the first

three and oné-half bytes of header information fromthe CCB and stores
t hem as header Usytaizsexampies @gscrihell 4bete witbpegard 2o Find/RIES di thequgheb whkles as

i . the head i s indicat L h t, .A i bbl '
Contdr foe. FRYPhgh MEvypEde pig re s attiolsifs e Bammirel RYARRGeFT Hibb o
of 15 theckauple hnzgyg@tha-ﬂ_ﬁ% HERpRY bR vides FRCAMHalst R RSssiRSHld iRedaRh W

with reference to deconpression of a 4BH CCB 30 and placed as the fifth
and fi nal effsi¢nclieoddatellity cemmupicaiyerh eAnethprdgehnesnl edvantagelE@n ssanipigonales

conput ed if it has heen rec uted by the recekving. k. Interface
Gard. Eacita s, PEruwf Ao FRTREE sPihotciSicare BBt Bich 4ot DY Baflodd' B
appropri atﬂﬁlspemh?w@lt witht dxgstidg VB ¢etdvane. BacmePiehstandoaigdvem dkabiple 20
each PT-CLP nibble is used. Because only the PT and CLP bits may vary, if
ot Her bi t daxrke theh thegexagnple srayewtdlins| asymimeiriced gpagLession dragesepe.cBiish a8a on
nodul e 24 . i Il i e or
uncorpr os St EARpRRIUEE Nond P - OLEBYECR ARKDR GTFRL pdcBpdRRihEolioud 71
26 prependsmytbeepenfoatied by the transmitter instead of the receiver. Another technical advantage

provided by an example may be that the example may allow cell header compression of

encrypted data. Other technical advantages may be readily apparent to one skilled in the

20 art from the figures, descriptions and claims described herein. None, some, or all of the
examples may provide technical advantages.

Although an example of the invention and its advantages are described in detail, a

person skilled in the art could make various alterations, additions, and omissions without

departing from the spirit and scope of the present invention as defined by the appended

25 claims.



to the payload at step 214. Receiver 26 nmay determne if the next payl oad
isinthe sanme 25 transition at step 216. If the next payload is within

t he sane wopan®s33von, the cell count has not been exhaust e@CTiuses/asthod
returns to step 214. Receiver 26 prepends the header to the payload of the
next payload as well. Steps 216 and 21?1 repeat as many tines until all

payl oads within a transition have rece Ued a header. Wen receiver 26

determ nes at ste 216 that the next payload is not in the sane .
transiti om&ﬁ@ﬁﬁﬁy deternine whether 30 there is another header in
t he datagram 66 at st I I a Fpformation is stored in

t he datagram 6 'foriagegk@g?recﬁ[np}éégfﬁgﬁht%ﬁf orpljzlisqlfloé?fferent group of cells
Wi th subst ant habitet dpleriibleato: cel | headers, the method returns to step 210.
The net hod cycles WD 03/063397, PCI/ US03/ 00327 19 thr Oﬁgh stgjg(g 210 through
218 until a header FKE§VMScePluERkibe At eells: 8 cel rmpaimgaaicelhieadsr aihe 23V RAL When
recgi ver 2Zf;determnes at step 218 that there is no further header

information stored in the datagram 66, receiver 26 outputs the unconpressed
dat agram at st ep 226 tlenalls hecondihg tdthe oelt heedless; 5 Recei ver 26 for

deconpressing cell headers roceed t hrough the conpressjon rocess in
the order showd PHPEFEAR Hé@ﬁ%ﬁb@%ﬂrﬁ%@ﬁaﬁ %?WES%OIQ%@%QZL]E’BE é?ﬁcﬂgﬂlg
above. | c%llrlﬁgd%gghlgdéﬁi ?r%ﬁl Bt ofth@bay®Hls 2KddrliBg tb helddR hehderdTBid per f orm

the steps of the net ny suitabl e order. Certain exanples described
above wi t h r egaddtagenFasseiRber éperhiblotdgh 6 of the 10 invention may provide
one or nore technical a tages. . A technical advantage of one exanple may
be that the exanpl eaﬁeﬁg'%ggpgg?aq,s_é’\c?or 3]5&8?}1%%‘%8@5 on and increases the
efficiency of satel ?bﬁe@at@oﬁﬁh'ﬂa cempriénpttherco BioG adon@dV BRI fhean
exanple may be that the exanple allows cell header conpression conpliant
Wi th the BiBmbledpdsloddsindd thus, conpliant with existing DVB hardware.
Anot her technical advant.age an exanpl e 15 nay be that the exanple may
utilize asymetri ca?rag%?gﬁ’fscga}a(gﬁa%r ocessing, which may reduce

conput ati onal workload for the receiver as the bulk of the conputational
wor kl oad rmay be perforned tziy the transmtter instead of the receiver.
Andfher techni 2al adhasrelheadepeeyprgasionsystem akaland, whprabethereslls eeraPESeanyl e
may al | ow, . C i rypted data. O her technical
advant age%%ﬁmgélltgé?gggﬁ'ﬁgg{é%&p%{rsg%tﬁ dg Cgﬁ% skilled in the 20 art fromthe
figures, descriptions and clains described herein. None, sone, or all of

t he

3. The cell header compression system of Claim 1, further comprising an
encapsulator comprising:
20 the sorter;
the compression module; and

the datagram assembler.

4, The cell header compression system of Claim 1, wherein the sorter is
25 operable to sort the cells according to the cell headers by:

comparing the cell headers of the cells, a cell header comprising a destination

address;

identifying a plurality of substantially similar cell headers; and

grouping the cells according to the substantially similar cell headers.
30

5. The cell header compression system of Claim 4, wherein substantially

similar cell headers comprises substantially similar destination addresses.



exanpl es may provide technical advantages. Al though an exanple of the
invention and its advantages are described in detail, a person skilled in
the art cwolodosske various alterations, additions, and omPEIIUNF00s21 hout
departing fromthe spirit and scope of the present invention as defined by
t he appended 25 clains. WO 03/ 063397 / US03/ 00327 20 WHAT IS CLAI MED
IS: 1. A cell header conpression syste conprising: a sorter operable to:
receive a plurality of cells, a cell conmprising a cell header and a

payl oad; 5 an@. sor Themslich¢ddsr sempragsipy ysterhel (dpim He JHeher; coMpRTRg dssi on
nmodul e operahl.e to generate aon control block describing the
cel l headgﬁgggﬁa%gﬂgg??%ﬁ%gﬁﬁ%%gg@£$%%h%ayIoads according to the cel
headers; and a;datta@hdfeaissembide oppabRibatdrea Akt arsesriifeytdsefop aydhosedls
according to the arrangenent; generate a datagram conprising the

conpr essi berdsoaf # Bist Bravpkanthd the assenbl ed payl oads; and transmit the
datagram 15 2, C L L j &t he
col 15 corpri se® & iRury§RAThodBEBRERAE R BKEL SR nEh LA B Eich,
cel | heade¢ll hewdpr e&siceondymupm of Caim 1, further conprising an

encapsul ator conprising: 20 the sorter; the conpression nodule; and the
dat agram assenbler. 4. The cell header conpression systemof Caiml,
wherein the sowkter i SO, e ; c i cel
header s by: co?rbari Eglet%% Ig%%%@lﬁélglaﬁeerg%&gfs&ftﬁ@ 8%%14}51% g’ Sg{e?élﬂgg%ggﬁ&elsc
conpri si n@urthedlepérablato:on addr ess;

10 compare the cell headers of the cells;
identify a plurality of substantially similar cell headers;
group the cells into a plurality of groups according to the substantially similar cell
headers; and
select the compression module in response to the number of groups.
15
8. The cell header compression system of Claim 6, wherein the sorter is
operable to select a compression module by selecting a previously successful compression

module for a predetermined number of cycles.

20 9. The cell header compression system of Claim 1, wherein the compression
control block comprises a compressed cell headers selected from a group consisting of a

five byte header, a four byte header, a three byte header, and a half byte header.

10.  The cell header compression system of Claim 1, wherein the compression
25 control block describes a plurality of destination addresses for a number of cells of a
plurality of transitions, the destination address for each cell of a transition being

substantially similar.



identifying a plurality of substantially simlar cell headers; and

grouping the cells according to the substantially simlar cell headers. 30
5. The ceWwb ohmeaser conpression system of O aim4, whereinprsalisoaniseal |y
simlar cell headers conprises substantially simlar destination addresses.
WO 03/ 063397 PCT/ US03/ 00327 21 6. The cell header conpression system of
Claim1l, further conprising a plural i%zy of conpression nodul es conpri sing:
a first conpression nodul e operable to store a first nunber of bytes for
each cell heatler oFhecdll headeycaupressioniswtan of £3ath Lovperebisthe sompeRsFien
operable to,store a.second nunber of bytes.f . cell header of a
second gr%ﬁ%‘ﬁe*fs.(’pﬁﬁaé’?‘?:é genﬁléagedae?o%gﬁ%sg%%%qngg?é%%)g?épﬁ of Caim6, wherein the
sorter is furddiemifingaahingd: of cdll sranpdke dfftellsehth beihoths sabset havinghl s;
identify a plurality of substantially simlar cell headers; group the cells

into a plwbstentiallysfimyeoealisheadetor ding to the substantially sinilar cell
h ; d |. i i . f
cagers; and SShfiil pl\BoRIRISniR JARTAr 10l CRRARRE h Aokl BlTDEAA ©

groups. 15 8. conpression system aim el n the

sorter is opewahheitHehustee of cellsadip fibsdtof celtxdoltiee dymsressbmt ¢omgrohblock.
previ ously successful conpression nodule for a predeterm ned nunber of
cycles. 20 9. The cell header conpression systemof Claim1l, wherein the

conpression —coptr O‘trhé)'c%%eﬁ@&pédngﬁgss?oncgy@%ﬁ%a £l 1, PRAGH BeSlaLhAd
froma group consisting of a fiv yte header, a tour byte header, a three
byt e headggembletcampides alyteachtmdeoperdfle tdemoeltd assembibr ofctbergategrimafiay st em
of Claim1, wherein_the coppression 25 control block describes a plurality
of 18est | n%lPlieé?Feﬂ’a'é}P%%%%dc? M& nunber of cells of a plurality of
transitions, the destination address for each cell of a transition being
substantially simlar. ,

13.  The cell header compression system of Claim 1, wherein the datagram

further comprises a cyclic redundancy check character used to check the integrity of the

datagram.
15

14. The cell header compression system of Claim 1, further comprising a
receiver operable to:
receive the datagram transmitted by the datagram assembler;

identify a compressed cell header of the compression control block as associated

20 with at least one payload;
decompress the cell header; and

prepend the decompressed cell header to the at least one payload associated with

the compressed cell header.

25 15.  The cell header compression system of Claim 1, wherein the payload

comprises encrypted data.



WO 03/ 063397 PCT/ US03/ 00327 22 11. The cell header conpression system of
Claiml1l, wherein the conpression nodule is operable to generate a
conpr essiwp 0do33dDlI bl ock by: determ ning a nunber of cel lpgTafSosomebset of
cells, each cell of the subset having a substantially simlar cell header;
5 witing the substantially simlar ceéé header to the conpression control
bl ock; and witing the nunber of cell$’of the subset of cells to the
conpression control block. 12. The cell header conpression systemof Caim
1, wherein thel@at adrcobh hesderiompressionpyste@scampiiidicy ti mer operable to
term nate assenbll)(erof ttg)fe datagram after 10 a predeterm ned period of

I

time. 13. The G&YTCTRRSHLICT

8brrpressi on systemof Claim1l, wherein the

datagram further cedgeivieseplutaliey of tells; adisdanpyisitigec kel heuwdac tisd a pagibad;o
check the integrity of the datagram 15 14. The cell header conpression
system of a@l aim 1, further conprising a receiver operable to: receive the

dat agram transm tteglOI}?yhetJ%ﬁs g(facto?tgﬁgfa ﬁ%%&ﬁéa@l&si dentify a conpressed cell
ro ocC

header of the conpression con as assoCiated 20 with at |east one
payl oad; deconprespression aelduldgredie toageteptepeanmpretsordentopblesk desceibirg

header to the at | east one payl oad associated wjth the c ssed cell
header. 2theicpll hepderseind AR FHRPELBGHSHs Pd’ﬁ‘y@g%% rgpeaangitﬁpn%ﬁ%@]g %h % he
payl oad g&ﬁ@fehﬁﬁ\%dﬁﬂﬁl%lp&feééﬂgat a. WD 03/063397 PCT/ US03/00327 23 16. A
cel | headér conpression system conprising: a sorter operable to: receive

a plurality of cell deteeminelalnundepof s sulgetofabe bellse anbbreetnd the phyétdading aand
10 substantially similar cell header;
write the substantially similar cell header to the compression control block;
and
write the number of cells of the subset to the compression control block;
and
15 a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the
assembled payloads; and

transmit the datagram.

20
17.  The cell header compression system of Claim 16, wherein the cells
comprise a plurality of asynchronous transfer mode cells.
18.  The cell header compression system of Claim 16, further comprising an
25 encapsulator comprising:

the sorter;
the compression module; and

the datagram assembler.



5 sort the cells according to the cell headers; a conpression nodul e
operable to generate a conpression control block describing the cell
header s awo oanexpT angenent of the payl oads by repeating treTfusod/oseng for a
predet ermi ned nunber of cells: determ ne a nunber of a subset of the cells,
each cell of the subset having a 10 szgstanti ally simlar cell header;
wite the substantially simlar cell h&ader to the conpression control

bl ock; and wite the nunmber of cells of the subset to the conpression
control bl ock; 19and Ths eslldhaaden sempresiom SEstem i Glsima k%:%@%@%?e%ﬁﬁléls
payl oads i t : rate.a datagram conprising the
conpr essi %ﬁ&%%ttgg?&%eo%ﬁs g%%ﬁpﬂ%%tgég%l?}g%?gﬁp yl oads; and transmt the
datagram 20 témpdiueg ¢ed telhdaatiers odipr edli ancetlybdaden odmplisingnal Gestindiiorei n
the cells _conprise a plurality of asynchronous transfer node cells. 18.
The cel | REH8E% conpression systemof Caim 16, further conprising an 25

encapsul at or  COMRGRIHNG pliRfis Yt b HRIE SR bRHABR Hdlifoss RNk Heheen

dat ggram assenf?@?lﬁ%gogl}%%%ggg %E%f%%glglc%mﬁ? 24 119. Thes%eln(f{C header
conpr essi hradeysstamdn of Cl ai m 16, wherein the sorter is operable to sort the
cells according to.the cell headers . .conparing.th ell headers of the
cells, a cell %Bﬁ’@é‘}g @Sf‘rﬁ]hsi Y R faéﬁ%%%aﬁap-éﬂfy %’%‘&%&?ﬁn@qn&éﬁﬁsf?i ng a
plurality of substantially simlar destination addresses of the cell
headers; and

20.  The cell header compression system of Claim 16, further comprising a
10 plurality of compression modules comprising:
a first compression module operable to store a first number of bytes for each cell
header of a first group; and
a second compression module operable to store a second number of bytes for each
cell header of a second group.
15
21. The cell header compression system of Claim 20, wherein the sorter is
further operable to: r
compare the cell headers of the cells;
identify a plurality of substantially similar destination addresses of the cell headers;
20 group the cells into a plurality of groups according to the substantially similar
destination addresses; and

select the compression module in response to the number of groups.

22,  The cell header compression system of Claim 20, wherein the sorter is
25 operable to select a compression module by selecting a previously successful compression

module for a predetermined number of cycles.

23.  The cell header compression system of Claim 16, wherein the compression
control block comprises a compressed cell header selected from a group consisting of a

30 five byte header, a four byte header, a three byte header, and a of half byte header.



grouping the cells according to the substantially simlar destination
addresses. 20. The cell header conpression systemof Caim 16, further
conpri si Mgoas3/0dB9pl ural ity of conpression nodul es conpri siPag/usa3/biest
conpressi on nodul e operable to store a first nunber of bytes for each cell
header of a first group; and a second GQnpr ession nodul e operable to store
a second nunber of bytes for each cell*™header of a second group. 15 21.
The cell header conpression system of C aim 20, Whergi n the tﬁorter i S

further operabl24- t o:ThegwPdicadqrrempaspion sxgemnot (layy Lo,cghgrein the Sorppregsign
plurality of. su Lakly sihi [ j S I
headers; C%Btrélr @é%ﬁ%%&i&e?lasbllﬁ%ﬂhg}; é’@gﬁ%%’}? a ngd Iag% g%ﬁsgﬁ’g? %lg%%%r(r}?f ng&itsoo.ft?]e
subst ant i gyl 6f tensitidest iheaddstinataad aédress forapaths e¢leatf 4 Hemsibiopr ebdngn
nodul e in response to_the nunber of groups. 22. The cell header conpression
syst em of sepgipnHally sipfdr ei n the sorter is 25 operable to select a

conpg ession nodul e by selecting a previously successful conpression nodule
for a predeterm ned nunber of cycles. 23. The cell header conpression
system of O ai 2516, Theecadi hedder campressien ispsiemcanClaoh I, ochereioripe idgtagram

conpressed cel |l header sel ected.from a,gr consi st i of. ..a fl te
hegger, a qsmblgﬁoglmggﬁg,la}te%pyttﬁpgreopgﬁbge ﬁ’gtgﬂjé ?tsé:,iaﬁ%elnglggfo e ‘?g{%@? 1@%&%&.

WO 03/ 0633%65’@' ; I%f tind2 24. The cel |l header conpression system of
Cl ai m 16, ereln the conpression control block describes a plurality of

destination addresses for a nunber of cells of a plurality of transitions,
the destinatio ddrgss f each cell .of a . transiiiQ i . Lally
si m“?ar. 5 25. “fhe cﬁl‘q Cerlllgh T (Qmproaget SXS@?S?[}ZQ% n]ab’g‘%[%gilg thscig?dg% drrlﬁlt he
dat agram Rsa&nrise® ARNLEE Sedand Ao RBYCK EHRicteNaeald ehédk theintegdtyeof the

assenbly of the datagramm after a predeterm ned period of tine.
datagram. :

27.  The cell header compression system of Claim 16 further comprising a
15 receiver operable to:
receive the datagram transmitted by the datagram assembler;
identify a compressed cell header of the compression control block as associated
with at least one payload;
decompress the cell headers; and
20 append the decompressed cell header to the at least one payload associated with the

compressed cell header.

28.  The cell header compression system of Claim 16, wherein the payload

comprises encrypted data.
25



10 26. The cell header conpression systemof C aim 16, wherein the datagram
further conprises a cyclic redundancy check character used to check the

i nt egrit ywofo3mbas97 dat agram 27. The cell header conpressi @aTdsss/esenf C ai m
16 further conprising a 15 receiver operable to: receive the datagram
transmtted by the datagran1assenb|er;Zidentify a conpressed cell header of
the conpression control block as associf8ted with at |east one payl oad;
deconpress the cell headers; and 20 append the deconpressed cell header to
the at | east on8. payh owthadsdsell headsr pproprepien, CEBWHF®Esed cel | header. 28.

The cell header_conpressi on s | ; | payl oad

conpri ses encrﬁﬁ%eéVgH%SPz‘%rg‘%%‘5@}‘8%%&%%5%%%@%{’9@% 29. A et hod
of cell header sgamptRssélhccadingrtb shagll eades;vi ng a plurality of cells, a
cell having a cell header and a payl oad; . sorting.the cells according to
the cell header@pergmraatqomreé&@%snﬁ?r@@g i lﬂﬁ"]%d{?ts?%%m%ltbﬁ kced@éé?‘f%ﬁ r‘?ﬂgt fid
cel I header s - PRYdaeAds according to the cell
headsers; e%?&felg%qﬁq‘?nﬁgf%@ﬁg@%ﬁ%g‘%‘éfﬁ%@&%§‘5 to tﬁ’e arrangenent; and
generating a daka@itdingwhé paytibelsaoopdiagso tre arengemnentbimck and the assenbl ed
payl oads. 10 30. The nethod of cell header conpressi.o f Claim 29 rein
the cells conmgfiengating @ datagiam, waih they FRIRTESHY C’L)]?té?]rsl?l(gf?k @382’['}18 equegpﬁqgci
The net hﬁg)& foagsel | header conpression of Caim29, wherein receiving the
cells conprrses: 15 receiving the cells at a switch; and transmtting the
cells to an encapsul ator, the encapsul ator conprising: a sorter;

10 30. The method of cell header compression of Claim 29, wherein the cells

comprise a plurality of asynchronous transfer mode cells.

31.  The method of cell header compression of Claim 29, wherein receiving the
cells comprises:
15 receiving the cells at a switch; and
transmitting the cells to an encapsulator, the encapsulator comprising:
a sorter;
a compression module; and

a datagram assembler.

20
32.  The method of cell header compression of Claim 29, wherein sorting the
cells according to the cell headers comprises:
comparing the cell headers of the cells, a cell header comprising a destination
address;
25 identifying a plurality of substantially similar cell headers; and

grouping the cells according to the substantially similar cell headers.

33.  The method of cell header compression of Claim 32, wherein identifying a
plurality of substantially similar cell headers comprises identifying substantially similar

30 destination addresses.



a conpression nodule; and a datagram assenbler. 20 32. The nethod of cel
header conpression of Caim29, wherein sorting the cells according to the
cel | headwp3m0633pTi ses: conparing the cell headers of thepcalusssoa2rel l
header conprising a destination address; 25 identifying a plurality of
substantially simlar cell headers; an(}7 grouping the cells according to
the substantially simlar cell headers.”'33. The nethod of cell header

conpr essi on of aim.32, rein jdentifying.,a pluraljty of substantjally
simlar cell h derﬂ@dﬁﬁtysg@gcabb?ﬁqq orherostin: pR1AE 45, iereip gortingels
destlnat|q@u%g%%Q§gg@h€§¥%§§¥é§@§§7 PCT/ US03/ 00327 27 34. The nethod of

cell header conpression o i m 29, wherein sorting cells according to
cel |l headers caeoppassegtheastpaadangofthecelts;l headers of the cells;

identifying at .least. two substantially sim.lar destinpati addr esses t he
cel 1 5" header dS6EETUAE! HigtimomeomGttily Fosfiy SFTinpieh uiie SEBr othg 10
the at | eaghqdyo substantially simlar destination addresses; and

sel ecting the conpression nodule in response to the nunber of groups. 10
35. The net hod géupieg |théecgtle rintooapphisaity rofogratpsai asco@ing e ttheratcleagir ived ng

generatin e .canpression.contr bl ock ;using a plurality of conpression
nodul es %B&%ﬁ“@ﬁx&mi}rf‘g%ﬁa%%ﬁgcﬁxgisgf’c?ﬁdnodyI e operable to store a first
nunber of byt eseleotingheRompldssioh afsdarle i@ frespohdd t6 thOm@Hbsr oXBfbups. a second
conpressi on nodul e operable to store a second nunber of bytes for each

cell header of a second group. 36. The method of cell header conpression of
G ajgn 35, wherglsn sofll NgHGE! Jr%enARE8hUdithbRictht CRERISS SnfRIPL R STing

generating the compression control block using a plurality of compression modules

comprising:
a first compression module operable to store a first number of bytes for each cell
header of a first group; and
15 a second compression module operable to store a second number of bytes for each

cell header of a second group.

36.  The method of cell header compression of Claim 35, wherein sorting cells
according to cell headers comprises:
20 comparing the cell headers of the cells,
identifying a plurality of substantially similar cell headers;
grouping the cells into a plurality of groups according to the substantially similar
cell headers; and
selecting the compression module in response to the number of transitions.
25
37.  The method of cell header compression of Claim 35, wherein selecting a
compression module comprises selecting a pfeviously successful compression module for

a predetermined number of cycles.



20 comparing the cell headers of the cells, identifying a plurality of
substantially simlar cell headers; grouping the cells into a plurality of
groups acworodiosd39tro the substantially simlar cell headeP€I/tasloset ecti ng
the conpression nodule in response to the nunber of transitions. 25 37.
The net hod of cell header conpression Claim 35, wherein selecting a
conpressi on nodul e conprises sel ecting previ ously successful conpression
nodul e for a predeternlned nunber of cycles. W) 03/063397 PCT/ US03/ 00327
28 38. The met hod of T |methed gy celén%?aégrsucempmsmenapﬁq@@unmﬁ%r ahgreim ethe

conpr essi g I [ I from
o aroup conROEld R AT RENES: 3 B8 Lo iR ARl AGR0E AR e Elo L1 e
header, amzbnmstm of byfive byhehebeler, a5fod byfEHeadet hahlreefbyteehéadb@adé fa half byte
conpressiqugf Claim 29, wherein the conpression control block describes a
plurality Westination addresses for a nunber of cells of a plurality of
trangitions, the destination address for each cell of a transition being
substantially simlar. 10 40. The nethod of cell header conpression of

Cl ai m 29, wher eih gehmr anéthed aof cdhpisedsi enmposstionl oblCeakn CZHIpWhSEﬂi the

determ ni ng_a nunber s, of..a subse cells, each, cell e
subset haVvriHy esglomgﬁ—ghﬁ%g* dgscaibgs p ure]tém Ofrfsef’iﬁ’éartlonl%ldﬁﬁsﬁ‘?s Qatrﬁ‘én Fer o
subst ant i alelly ofh 'iﬂdrﬁl'ity('cﬁ'txlan@lﬁ&%e fhe &sﬁﬁﬁmﬁoﬂﬁfe‘s@ ?era@cl? Qéﬁ P4 tBhGsn baRg
writing the nunber of | s of the subset of | s to the conpression
control bhﬁbﬁwﬂwﬂYSHEH@?nethod of cell header conpre55|on of Caim 29,
furi(g]er conprising termnating assenbly of the datagramafter a
predeterm ned period of time. 20 42. The method of cell header conpression

of Caim29, why einTigemethaliofigel®@header compression of Claim 29, wherein generating a

compression control block comprises:

determining a number of cells of a subset of the cells, each cell of the subset
having a substantially similar cell header;
15 writing the substantially similar cell header to the compression control block; and

writing the number of cells of the subset of cells to the compression control block.

41. The method of cell header compression of Claim 29, further comprising
terminating assembly of the datagram after a predetermined period of time.
20
42.  The method of cell header compression of Claim 29, wherein generating a
datagram comprises appending a cyclic redundancy check character used to check the

integrity of the datagram.

25 43.  The method of cell header compression of Claim 29, further comprising:
receiving the datagram transmitted by the datagram assembler at a receiver;
identifying a compressed cell header within the compression control block as

associated with at least one payload;
decompressing the cell headers; and
30 appending the decompressed cell header to the at least one payload associated with

the compressed cell header.



dat agram conpri ses appendi ng a cyclic redundancy check character used to
check the integrity of the datagram 25 43. The nmethod of cell header
conpr essiwp 06/06339ai m 29, further conprising: receiving tReTdSvRG32M
transmtted by the datagram assenbler at a receiver; identifying a
conpressed cell header within the conpression control block as associated
with at | east one payl oad; deconpressi the cell headers; and 30 appendi ng

t he deconpressed cell header to the at | east one payl oad associ ated with
the conpressed %el | Heasthod\ghcol hegrtes sompressiomos Com2d, vigren therpayloasshod
of cell gggafﬁg i of G aim29, wherein the payloads conprise
encryptedqggggIS §f§99n1of cell header conpression, conprising: 5
nmeans for receiving a pIurallty of cells, each cell having a cell header

and a payl oad; an r he cells'accordLng to the cell headers;
means for gener4a{re é B‘Hﬂ(} ]légg%feﬁ%??’fll’r@?s@}sﬁewpﬁ%léh bi ng the cell
headers and ar}n@d’rfs%ger@@éﬂ'\tlmgf Pﬁﬁalﬁ?ydfogéri‘% aageedl Qvﬁlg 4 Ren %laéierhﬁﬂidgrs

10 nmeans for assenbling the payloads” acc Ing to t rangenent; and
means for m@leedating a datagramwith the conpression control block and the
assenbl ed payl cads. MO 03/ 063397 PCT/US03/ 00327 0 46. A cell header
conpr essi on sy<JLEH’ f%rosr?ﬁtﬂrfgst?‘ﬁg‘jeﬁs apoQigmeo t g eﬁ]a]i!ﬁ gertso receive a plurality

of asynchr onousmédiarsf géneiﬂ?ﬁﬁ% é:&ilﬁ}ﬁress?(ﬂ%brﬁ%'l block YER{bHhS ﬂleaceﬂq{eladél@ ader
and a payl oad; 5 conpare the cel eaders of the cells; Tdentif

plurality @faH%B@tlﬁﬁtOifﬁldBﬂymadt? penording fo thegeléheadessnd group t he ceI ls into a
pl uf@l ity of I RUR3 fgrca%(s)ern%l r%t}le pa}t/]oadssua%gotr ﬂfgltg lﬂlleyarrangement and
means for generating a datagram with the compression control block and the

assembled payloads.



simlar cell headers; a plurality of conpression nodul es operable to
generate a conpression control 10 bl ock describing the cell headers and an
ar r angenewp oofo6i3be payl oads according to the cell header #CTiUsSe3/80321 €r
further being operable to select a conpression nodule in response to the
nunber of groups, the conpression nndu?gs conprising; a first conpression
nodul e operable to store a first nunber of bytes for each cell header of a
first group; and 15 a second conpressi on nodul e qperable to store a second
nunber of byt e40- f o eithpaden qonHESSTIoN syFten), SYBRAALGr oup; and a dat agram
assenbl er oper ghlg.t Gerdishb! € the payl oads according to the arrangenment;
generate a datagram conprising the conpression control block and the 20
assenbl ed payl oads; remivet mapdurplityt o€ akynelyoaens transfer mode cells, each cell

comprising a cell header and a payload,
5 compare the cell headers of the cells;
identify a plurality of substantially similar cell headers; and
group the cells into a plurality of groups according to the substantially
similar cell headers;
a plurality of compression modules operable to generate a compression control
10 block describing the cell headers and an arrangement of the payloads according to the cell
headers, the sorter further being operable to select a compression module in response to
the number of groups, the compression modules comprising;
a first compression module operable to store a first number of bytes for
each cell header of a first group; and
15 a second compression module operable to store a second number of bytes
for each cell header of a second group; and
a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the
20 assembled payloads; and

transmit the datagram.



