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FIG 2 

MaCrOHeaderByte04:0=100kup table index of 1st Cell 20 
MaCrOHeaderByte07:5)=MaCrOCell-CRC-6(5:3) - 
MacroHeaderByte 14:0=100kup table index of 2nd Cell 
MaCrOHeaderByte 17:5)=MaCrOCell-CRC-62:0) 
MaCrOHeaderByte27:O=SID114) of 1st Cell=01000000 
MaCrOHeaderByte.37:4)=SID3:Olof 1st Cell=0001 
MaCrOHeaderByte3(3:O)= deltaSID3:Oof 2nd Cell=0010 

FIG 3 

MaCrOHeaderByte04:0=100kup table index of 1st Cell 21 
MacroHeaderByte07:5)=Macrocell-CRC-87.5) -/ 
MacroHeaderByte 14:0=lookup table index of 2nd Cell 
MacroHeaderByte 17:5= Macrocell-CRC-84:2) 
MaCrOHeaderByte2(4:0)=lookup table index of 3rd Cell 
MaCrOHeaderByte2(5)=reserved 
MaCrOHeaderByte27:6)=MaCrOCell-CRC-81:O 
MaCrOHeaderByte37:0=SID7:O)of 1st Cell=01001111 
MaCrOHeaderByte47:4)= deltaSID3:OOf 2nd Cell=0010 
MaCrOHeaderByte4(3:O)= deltaSID3:OOf 3rd Cell=0010 
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METHODS AND APPARATUSES FOR DATA 
COMPRESSION 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to methods and appa 
ratuses for data compression. 
0002. A header is a part of the transmitted data which 
contains information used for handling the data transmission, 
in contrast to the payload which represents the actual data to 
be transmitted. 
0003 Headers are for example used in cell-based or pack 
etbased data transmission, wherein each data cell or each data 
packet has its own header. General examples for Such headers 
are headers of IP packets or header of ATM cells (Asynchro 
nous Transfer Mode). It should be noted that in general no 
clear delimitation between the terms “packet' and “cell 
exists, since both terms relate to entities having a header and 
payload data. However, usually the term packet is used in a 
different layer in a layered communication model, e.g. the 
OSI model (Open Systems Interconnection) than the term 
cell. In the following, only the term cell will be used to 
generally designate a portion of data to be sent together with 
its header and is intended to also cover data packets fulfilling 
this requirement. An example for Such cells used in the 
embodiments which will be described in the following are 
ATM cells, ATM being a conventional mode for transmitting 
data, for example for transmitting data from a central office to 
customer's premises, for example a home or an office, for 
DSL (Digital Subscriber Line) communication. 
0004. In order to keep the overhead generated by the head 
ers of the cells, i.e. the additional header data to be transmit 
ted, as Small as possible, header compression algorithms are 
used. For example, for ATM header compression in the trans 
mission convergence layer (ATM-TC header compression), a 
5-byte ATM header may be compressed to a 1-byte header 
using a lookup table. 
0005. In some cases, headers of cells comprise a number 
ing information designating a consecutive numbering of the 
cells. An example for this in case of ATM transmission is 
IMA--bonding according to the ITU (International Telecom 
munication Union) recommendation ITU-T G.998.1. IMA 
(Inverse Multiplexing over ATM) bonding is a technique 
wherein the ATM cells are transmitted over a plurality of 
parallel links, for example separate wires, in order to increase 
the bandwidth. In case of said IMA+ bonding, a bonding layer 
specific sequence index (SID) is included in the headers of the 
ATM cells in the form of an 8-bit or 12-bit field incremented 
by one for each following ATM cell which will be passed 
from a bonding entity or layer to an ATM-TC entity or layer. 
This SID is an example for the numbering information men 
tioned above and may, in case of IMA+ bonding, be used to 
reconstruct the correct order of the cells received over the 
plurality of parallel links mentioned above. 

SUMMARY 

0006. A first embodiment of the invention includes a plu 
rality, i.e. at least two, cells are combined into a macro cell. In 
a macro header of said macro cell a full numbering informa 
tion of a first cell of said plurality of cells is stored. For further 
cells of said plurality of cells other than said first cell, a 
deviation information indicating a deviation of a numbering 
information of the respective further cell from said full num 
bering information of said first cellor one of said further cells 
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is stored. In some embodiments, additionally the headers of 
the individual cells are incorporated in the macro header. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0007 Embodiments of the present invention will be dis 
cussed in the detailed description which follows with refer 
ence to the attached drawings which are intended to be illus 
trative only and not to be construed as limitative and wherein: 
0008 FIG. 1 shows a data transmission system comprising 
a transmitter and a receiver according to an embodiment, 
0009 FIG. 2 shows an embodiment of a structure of a 
macro header, 
0010 FIG.3 shows a further embodiment of a structure of 
a macro header, 
0011 FIGS. 4A-4C show transmitters and receivers 
according to further embodiments of the present invention 
and furthermore show steps of a method according to an 
embodiment, and 
0012 FIG. 5 shows an embodiment of the structure of a 
request HTC. 

DETAILED DESCRIPTION OF THE INVENTION 

0013. In the following, embodiments of the invention will 
be discussed with reference to the attached drawings. Before 
the actual description of the embodiments, some terms used 
in the description will be explained and defined in order to 
facilitate understanding of the description. 
0014. The embodiments discussed in the following gener 
ally relate to data compression, for example header compres 
sion within the context of data transmission. A header, as 
discussed above, is a part of the transmitted data which con 
tains information used for handling the data transmission, in 
contrast to the payload which represents the actual data to be 
transmitted. 
0015. It will be appreciated that while embodiments of the 
invention are suitable for use with ATM cells or SIDs as 
numbering information as discussed further above, embodi 
ments may also be applied in other situations, for example to 
other numbering information comprised in headers as well. 
0016. According to an embodiment, a plurality, i.e. at least 
two, cells are combined into a macro cell. In a macro header 
of said macro cell a full numbering information of a first cell 
of said plurality of cells is stored. For further cells of said 
plurality of cells other than said first cell, a deviation infor 
mation indicating a deviation of a numbering information of 
the respective further cell from said full numbering informa 
tion of said first cell or one of said further cells is stored. In 
embodiment, additionally the headers of the individual cells 
are incorporated in the macro header. 
0017. In an embodiment, this deviation information rep 
resents the difference of the numbering information between 
the respective further cell and a cell preceding the respective 
cell. 

0018. Since in such embodiments only for the first cell the 
full or complete numbering information has to be stored and 
for the remaining cells a deviation information is stored, less 
information has to be transmitted and therefore an effective 
compression for the numbering information is obtained. Fur 
thermore, since numbering information for all the cells com 
bined into the macro cell is transmitted and reconstructable 
from the numbering information of the first cells and the 
above-mentioned deviation information, an easy implemen 
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tation without the need to change the assignment of number 
ing information to the cells and the use of said numbering 
information is possible. Furthermore, according to Such 
embodiments, cells may be grouped into macro cells as 
desired since for each cell the numbering information is pre 
served. 

0019 FIG. 1 in this respect shows a block diagram of a 
communication system comprising a transmitter 10 accord 
ing to an embodiment and a receiver 13 according to an 
embodiment, wherein data is sent from transmitter 10 to 
receiver 13 via one or more communication channels 12. In 
case more than one communication channel 12 is provided, in 
an embodiment of the invention the above-mentioned bond 
ing is used in order to use more than one channel for data 
transmission and therefore to increase the bandwidth of the 
transmission. 

0020 Transmitter 10 of the embodiment of FIG.1 may for 
example be realized in the form of one or more integrated 
circuits incorporated in one or more chips. The conventional 
elements of transmitter 10 like line drivers, encoders, and the 
like are, for clarity's sake, not shown in FIG. 1. 
0021 Transmitter 10 comprises a macro cell builder 11 
which, similar to the embodiment described above, combines 
a plurality of cells to be transmitted into a macro cell, wherein 
a macro header of such a macro cell comprises the numbering 
information and deviation information. Macro cell builder 11 
in an embodiment is implemented in the firmware of trans 
mitter 10. 

0022 Receiver 13 according to the embodiment of FIG. 1, 
of which conventional elements again are not shown, com 
prises a macro cell analyzer 14 corresponding to macro cell 
builder 11 of transmitter 10. In particular, macro cell analyzer 
14 if needed reconstructs the individual cells from the macro 
cell and assigns the numbering information to the individual 
cells by combining the numbering information of the first cell 
of the macro cell with the corresponding deviation informa 
tion. Otherwise, the structure of receiver 13 may be based on 
the structure of any conventional receiver. 
0023. It should be noted that in the transmission system of 
FIG. 1 according to other embodiments on both sides a trans 
mitter and a receiver may be present, similar to embodiments 
which will be discussed later with reference to FIGS. 4A-4C. 

0024. Embodiments of headers of macro cells, i.e. macro 
headers, will now be discussed with reference to FIGS. 2 and 
3. The embodiments of FIGS. 2 and 3 are based on ATM cells 
combined into a macro cell having a macro header. The num 
bering information in this case is the above-mentioned SID. 
0.025 FIG. 2 shows an embodiment of a macro header 20 
of a macro cell which comprises 4 bytes, in the embodiment 
shown designated MacroHeaderByte?), MacroHeaderByte1, 
MacroHeaderByte2 and MacroHeaderByte. In brackets the 
bits of the respective macro headerbyte are given which carry 
the information indicated on the right side in FIG. 2. The bits 
are numbered from 0-7, such that for example MacroHead 
erByte(04:0 designates bits 0, 1, 2, 3 and 4 of MacroHead 
erByte0. 
0026. In the embodiment of FIG. 2, an exemplary macro 
header for a macro cell comprising two cells, wherein 12-bit 
SIDs are assigned to the cells, is given. The deviation infor 
mation, in this case designating the difference between SIDS 
of successive cells, is designated deltaSID in FIG. 2 and is 
represented as a 4-bit value. The embodiment shown may be 
for example used for transmitting cells wherein three links 
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having the same speed are used for the above-mentioned 
bonding and the cells are distributed on the links using a 
round-robin algorithm. 
(0027. In bits 0-4 of byte 0 of macro header 20 of FIG. 2 the 
compressed ATM header of the first cell is stored in form of a 
lookup table index. In other words, the header of the first cell 
is compressed using a lookup table, and the lookup table 
index stored in bits 0-4 of Byte() is used to reconstruct or 
decompress the header of the first cell using the lookup table 
by retrieving the value(s) indicated by the lookup table index 
from the lookup table. The handling of such lookup tables 
will be discussed in greater detail later. 
0028. In a similar manner, in bits 0-4 of byte 1 of macro 
header 20 of FIG. 2 the lookup table index, i.e. the com 
pressed header, of the second cell is stored. 
(0029. In bits 5-7 of byte 0 and byte 1 of macro header 20 a 
6-bit checksum labeled Macrocell-CRC-6 is stored, wherein 
bits 3-5 of the checksum are stored in bits 5-7 of byte 0 and 
bits 0-2 of the checksum are stored in bits 5-7 of byte 1 of the 
header 20 of FIG. 2. CRC in this is an abbreviation for cyclic 
redundancy check. Such checksums are conventionally used 
for assuring the integrity of the macro header, e.g. to check at 
the receiver whether the macro header has been received in a 
COrrect manner. 

0030. In bits 0-7 of byte 2 of macro header 20 bits 4-11 of 
the SID of the first cell are stored, whereas bits 0-3 of the SID 
of the first cells are stored in bits 4-7 of byte 3. As an example, 
as SID of the first cell of 010000000001 is given. In bits 0-3 
ofbyte 3 of header 20, the deltaSID of the second cell is given, 
which in the example shown has a value of 0010. 
0031. In the embodiment shown, the deviation informa 
tion, i.e. the deltaSID(x) for cell number x is calculated 
according to 

deltaSID(x)=SID(x)-SID(x-1)-1 (1) 

wherein SID(x) designates the SID of cell number x and 
SID(x-1) designates the SID of the cell preceding cell number 
X 

0032. In the numerical example given in FIG. 2 and dis 
cussed above, the SID of cell number 2 can be reconstructed 
from the information stored in macro header 20 by adding the 
deltaSID of the Second cell to the SID of the first cell and 
adding 1 according to equation (1) given above. Therefore, in 
the numerical example given, the SID of the second cell 
would be 01 0000000100. 

0033. In FIG.3 a further embodiment of a macro header of 
a macro cell is shown as macro header 21. In case of macro 
header 21, an 8-bit SID is used for each cell with deltaSIDs of 
four bits. Furthermore, in case of macro header 21, three cells 
are combined to a macro cell. Like macro header 20 of FIG. 
2, also macro header 21 may for example be used when three 
links having the same speed are bonded for transmission and 
the cells are distributed using round-robin. 
0034. Macro header 21 comprises five bytes named Mac 
roHeaderByte0 to MacroHeaderByte4. Bits 0-4 of bytes 0,1 
and 2 are used for storing the lookup table index, i.e. the 
compressed header of the first cell, second cell and third cell 
combined into the macro cell, respectively. 
0035. While in macro header 20 of FIG. 2 a 6-bit check 
sum is used, in macro header 21 an 8-bit checksum labeled 
MacrocellCRC-8 is used. In general, by using more bits for 
the checksum, a higher accuracy in detecting corrupt cells is 
achieved, but more data has to be transmitted. Bits 5-7 of this 
checksum are stored in bits 5-7 of byte 0, bits 2-4 are stored in 
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bits 7-5 of byte 1 and bits 0 and 1 are stored in bits 6 and 7 of 
byte 2 of header 21. Bit 5 of byte 2 of header 21 is, in the 
embodiment of FIG.3, not used and reserved for future pur 
poses. 
0036. In bits 0-7 of byte 3, i.e. in the whole byte 3, the SID 
of the first cell is stored, which as an example may be 
01.00111. In bits 4-7 of byte 4 the deltaSID, i.e. the deviation 
information of the second cell is stored, and in bits 0-3 of 
Byte4 the deltaSID of the third cell is stored. In the numerical 
example given, both the deltaSID of the second cell and the 
deltaSID of the third cell have a value 0010. 
0037. The deltaSID values are calculated in the same man 
ner as in the embodiment of FIG. 2. 
0038. It should be noted that macro headers 20 and 21 are 
only examples for possible headers. In particular, the bitwidth 
of SID and deltaSID may be varied according to the applica 
tion. Furthermore, the number of cells combined to a macro 
cell is not limited, and more than two or three cells as in the 
embodiments shown are possible. 
0039. Furthermore, the way this information stored in the 
header is distributed on the bytes of the header may be varied 
as desired. For example, for macro header 20 in a different 
embodiment the SID and deltaSID may be stored in bytes 0 
and 1, and the lookup table indices and the checksum may be 
stored in bytes 2 and 3. Furthermore, while in the macro 
headers 20 and 21 according to the embodiments shown the 
lookup table indices each comprise five bits and the checksum 
comprises six bits or eight bits, other values are equally pos 
sible. 
0040. It should be noted that the concept of the present 
invention may also be applied in cases where the headers of 
the cells are not compressed, i.e. no lookup table is used, or in 
cases a different compression method is used. In this case, for 
example, only numbering information and the deviation 
information, for example SID and deltaSID in an embodi 
ment are stored in the macro header of the macro cell. As a 
matter of course, the numerical example given for SID and 
deltaSID are just examples to provide a better understanding 
of the underlying concept are not to be construed as limitative, 
since other values may be used as well. Also, the equation 
given above for the calculation of the deltaSID may be varied, 
for example by omitting the term “-1 on the right side of 
equation (1). 
0041. In further embodiments based on the embodiments 
discussed above, in case a control cell is transmitted a num 
bering information of this control cell is assigned depending 
on numbering information of a previous cellor following cell. 
For idle cells, the same principle as for control cells may be 
employed. This concept will be illustrated in the following 
with reference to ATM-based transmission as in the embodi 
ments of FIGS. 2 and 3. 

0042. In ATM-based transmission, such control cells are 
for example ASM cells (Autonomous Status Messages). Fur 
thermore, in ATM transmission sometimes idle cells, i.e. cells 
transmitting no payload data, are inserted when no actual data 
is to be transmitted. Such ASM cells or idle cells are conven 
tionally assigned an SID of 0. Such an SID of 0 is also called 
a pseudo-SID since it does not have any real significance 
since such control cells or idle cells do not have to be brought 
into any order. 
0043. When such cells with an SID of 0 is incorporated 
into a macro cell as for example in the embodiments of FIGS. 
2 and 3, the deltaSID of the ASM cell or idle cell and/or the 
deltaSID of a cell following or preceding the ASM cellor idle 
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cell could become very large (see e.g. equation (1)) and would 
need a corresponding large number of bits for representation. 
Therefore, in an embodiment, this SID of 0 is replaced by a 
different SID. 
0044. In the following, three possibilities for replacing an 
SID of 0 in such a cell according to different embodiments are 
given. In other embodiments, these possibilities may be used 
selectively or in combination depending on the circum 
stances, or different SIDs may be used. It should be noted that 
the same principle can be used if a value other than 0 is 
assigned to Such cells, i.e. a different pseudo-SID is used. 
0045. As a first possibility, in an embodiment a pseudo 
SID is replaced by the last non-pseudo-SID on bonding level 
before the deltaSID values are determined. The last non 
pseudo-SID on bonding level in this respect is the last non 
Zero pseudo-SID of all cells sent over the plurality of links 
used for transmission in case of bonding. If no last non 
pseudo-SID exists, no replacement is done. 
0046. As a second possibility, a pseudo-SID is replaced by 
the last non-pseudo-SID onlink level. The last pseudo-SID on 
link level in this case is the last non-pseudo-SID of a cell sent 
over the same link as the control or idle cell having the 
pseudo-SID. Again, if no Such last non-pseudo-SID exists no 
replacement is done according to this embodiment. 
0047. As a third possibility used in an embodiment, a 
pseudo-SID will be replaced by the next non-pseudo-SID in 
the macro cell where the cell with the pseudo-SID is incor 
porated. If no next non-pseudo-SID exits, no replacement is 
done. 
0048. As a matter of course, other possibilities may be 
used in other embodiments. 
0049. In the embodiments mentioned above, the receiver 
according to an embodiment ignores SID values of control 
cells like ASM cells or idle cells. Such cells may for example 
be identified based on their VPI (Virtual Path Identifier) or 
VCI (Virtual Channel Identifier) values. 
0050. In the following, some numerical examples for the 
above possibilities will be given. 
0051 Assuming for example that a macro cell comprises 
three cells, the first cell having an SID of 76 and the second 
and third cells being control or idle cells having a pseudo 
SID, for example 0, the second and third cell according to an 
embodiment are set to 76 as well, such that their deltaSIDs 
indicates a deviation of 0 and thus may easily be represented 
by the 4-bit values mentioned above. Without the replace 
ment, the deltaSID would have to indicate a deviation of 76. 
0.052 Correspondingly, at a receiver the SIDs of the sec 
ond and third cell would be recovered as 76, but as these cells 
are control or idle cells, the values of the second and third cell 
would be ignored. 
0053) If, in a different example, the first and third cell of a 
macro cell would have pseudo-SIDs and the second cell 
would have an SID of 76 and furthermore, the last non 
pseudo-SID before this macro cell would be 68, the SID of the 
first cell according to an embodiment using the first or second 
possibility mentioned above would be set to 68, while the SID 
of the third cell would be set to 76. Therefore, the deltaSID for 
the second cell would have to represent a deviation of 8, while 
the deltaSID for the third cell would have to represent a 
deviation of 0. 
0054 For the third possibility mentioned above, for 
example if the first and second cell of a macro cell would have 
a pseudo-SID and the third cell would have an SID of 76, all 
the SIDS would be set to 76. 
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0055 As a matter of course, the above examples serve 
only for illustration, and other values and macro cells having 
less or more than three cells incorporated may equally be 
treated with the embodiments described above. 

0056. As mentioned above, in the embodiments of FIGS. 2 
and 3 the headers of the individual ATM cells are compressed 
using a lookup table. It should be noted that such a compres 
sion using a lookup table can be used independently from the 
concept of macro cells introduced above and in particular 
may also be used to compress headers of single cells which 
are not combined into macro cells. The lookup table in each 
case serves as a kind of dictionary for translating the lookup 
table index mentioned above into the uncompressed header 
and vice versa. In order to achieve this, the lookup table has to 
be present both in the transmitter which compresses the 
header into the lookup table index and the receiver which 
decompresses the lookup table index into the header. In this 
respect it should be noted that the lookup table need not stay 
constant but may be adapted depending on the headers of the 
cells actually sent in order to ensure that the headers used are 
reflected in the lookup table. Therefore, in embodiments, the 
lookup table is sent from transmitter to receiver in periodic 
intervals, for example every second. For header compression 
of ATM cells, a so-called header translation cell (HTC) which 
comprises the complete lookup table or a part of the lookup 
table to be updated is used. 
0057. In such a system, the situation may occur where a 
cell with a lookup table index, i.e. a compressed header, is 
received for which no match is found in the lookup table. In 
conventional systems, in this case the cell is discarded. This 
may in particular happen when a lookup table update is sent 
immediately preceding a cell and this update is "corrupt, for 
example due to transmission errors. Such transmission may 
be detected by controlling the checksum of the cell transmit 
ting the lookup table, for example the above-mentioned 
header translation cell. On the other hand, it is also possible 
that during transmission of the header translation cells a plu 
rality of bit errors occur compensating each other Such that 
the checksum is still correct but the lookup table is wrong. 
Also in this case, it may happen that the lookup table index of 
a received cell cannot be found. In case this happens only for 
single cells, a possible remedy is to send the cell again. 
However, in case of a plurality of cells which cannot be used 
become their lookup table index cannot be found in the 
lookup table this may lead to serious delays in transmitting. 
0058 According to an embodiment of the invention, if a 
received compressed data cannot be decompressed using 
decompression information, a request is sent to a transmitter 
for an update of the decompression information. In a corre 
sponding embodiment of a transmitter, when such a requestis 
received the decompression information is sent. In embodi 
ments of the invention, the decompression information is a 
lookup table and decompressed data is a lookup table index. 
In a particular embodiment, the compressed data is a header. 
However, in other embodiments other decompression infor 
mation apart from a lookup table may be used to compress 
data other than a header. 

0059. The above requesting and sending of the decom 
pression information in embodiments of the invention is used 
in addition to a periodic transmission of the decompression 
information like the periodic sending of the lookup table or 
parts thereof mentioned above. 
0060 An embodiment implementing the concept 
described above will be discussed next with reference to 
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FIGS. 4A-4C which show a transmission system in three 
different stages of a method according to an embodiment of 
the present invention. The transmission system shown in 
FIGS. 4A-4C is a transmission system between a central 
office (CO) and customer's premises (CPE). In the central 
office, a CO transmitter 30 and a CO receiver 31 are located, 
while in the customer's premises a CPE receiver 33 and a CPE 
transmitter 34 are located. CO transmitter 30 sends data in the 
form of cells 32 to CPE receiver 33 over a channel 36, and 
CPE transmitter 34 sends datavia a channel 37 to CO receiver 
31. It should be noted that channel 36 and channel 37 may 
physically be implemented on the same line, for example a 
copper line pair, and on the other hand in each case a plurality 
of links for example using the above-described bonding may 
be used in embodiments of the invention. 

0061 Cells 32 in the embodiment shown are macro cells 
as discussed above. However, in other embodiments simple 
ATM cells or other forms of cells or data packets may be 
transmitted. 

0062. In FIG. 4A, CPE receiver 33 receives a cell 32 for 
which, as indicated in step 40 of a method according to an 
embodiment, no lookup entry, i.e. no entry corresponding to 
a lookup table index of the cells is found in a lookup table 
stored in CPE receiver 33. Therefore, CPE transmitter 34 
inserts, into the sequence of cells it normally would transmit 
to CO receiver 31, a request HTC 35 which is a special cell 
requesting an updated lookup table. This is indicated in step 
41. 

0063. In FIG. 4B, HTC 35 is received at CO receiver 31 
and identified as a request HTC as indicated in step 42. In 
response to this detection, in step 43 CO transmitter 30 inserts 
an HTC 38 comprising a full lookup table, i.e. the complete 
lookup information available to CO transmitter 30, into the 
sequence of cells transmitted to CPE receiver 33. 
0064. In FIG. 4C, HTC 38 comprising the lookup table is 
received at CPE receiver 33 and identified as an HTC in step 
44. In response to this, CPE receiver 33 as indicated in step 45 
performs a lookup table update by replacing the previously 
stored lookup table with the lookup table transmitted by HTC 
38. 

0065. Therefore, from this time onwards, an updated and 
accurate lookup table is present in receiver 33, and the num 
ber of cells received between step 40 and step 45 is reduced 
compared to the case where a lookup table or part thereof is 
only transmitted in predetermined regular intervals of for 
example one second, in which case a significant number of 
cells could be sent before receiving the accurate lookup table. 
The cells received in the meantime at CPE receiver 33, i.e. 
between step 40 and 45, may be either discarded and possible 
resent or be stored in a memory of CPE receiver 35 and be 
decompressed and processed as soon as the lookup table is 
updated. In other embodiments, only those cells are discarded 
or stored for which a decompression before step 45 is not 
possible, i.e. only those cells for which no lookup entry is 
found. 

0066 HTC cells like HTC 35 or 38 are cells which in their 
header are marked as being HTC cells. In case macro cells 
with headers like the one previously discussed with reference 
to FIGS. 2 and 3 are used, FIG. 5 shows an embodiment of a 
cell 50 usable as HTC 35. The header of the cell 50 shown in 
FIG. 5 comprises two bytes named MacroHeaderByte() and 
MacroHeaderByte 1. In addition, in FIG. 5 the payload is 
shown comprising 96 bytes designated MacroPayloadByte?) 
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to MacroPayloadByte'95. In case of normal cells or macro 
cells, in these payload bytes the actual data is transmitted. 
0067. In case of cell 50 of FIG. 5, bits 0-4 of byte 0 
comprise a “lookup table index” of 1, i.e. 00001. With this 
index an indication is given to the receiver of the cell that the 
cell is an HTC cell. In this respect, a value of the lookup table 
index of 0 may be used for indicating an idle cell, i.e. a cell 
inserted into the sequence but which does not carry any usable 
data, and lookup table indices other than 0 and 1 are used for 
representing the compressed header of a cell combined into 
the macro cells like discussed with reference to FIGS. 2 and 
3. Bits 0-4 of byte 1 are used for providing the HTC cell with 
a serial number which is incremented after each HTC cell. 
With such a serial number, for example the correct order of 
receipt of HTC cells may be supervised. Bits 5-7 of byte 0 and 
byte 1 of the header of cell 50 comprise a 6-bit checksum 
similar to the one of macro header 20 of FIG. 2. 
0068. In the embodiment shown, for a request HTC like 
HTC 35, i.e. an HTC requesting that a lookup table be sent, 
the payload bytes 0 to 91 are all set to 0 such that only bytes 
92 to 95 representing a checksum CRC for the payload may 
assume non-zero values. In other embodiments, other prede 
termined patterns for the payload bytes may be used for 
indicating a request HTC. On the other hand, if the HTC 
comprises a lookup table like in case of HTC 38, the payload 
bytes would be used for storing this lookup table. 
0069. The format of byte 0 and 1 of-the header of cell 50 
corresponds to the format of byte 0 and 1 of macro header 20 
of FIG. 2. It should be noted that in case boding like IMA+ 
bonding which requires the assignment of numbering infor 
mation like a SID to cells, the concept for storing SIDs similar 
to FIGS. 2 and 3 may be used in embodiments. In other words, 
the concepts explained with reference to FIGS. 1-3 on the 
other hand and with reference to FIGS. 4A-4C and 5 on the 
other hand may be implemented either separately or com 
bined. 
0070. As already mentioned, while embodiments relating 

to ATM cells have been discussed above, the present inven 
tion is applicable to other kind of cell-based or packet-based 
transmission as well. As a matter of course, the format of the 
HTCs shown in the embodiment of FIG. 5 is not to be con 
Strued as limitative, and any kind of cell or group of cells 
indicating that a lookup table should be sent (in case of a 
request HTC) or transporting the information contained in a 
lookup table (like HTC 38) may be used. 

I claim: 
1. A method for header compression, comprising: 
assigning information to be transmitted to a plurality of 

cells, 
assigning a numbering information to each cell of said 

plurality of cells, and 
storing said numbering information in at least one header 

to be transmitted with said plurality of cells, wherein 
said storing step comprises: 

storing the full numbering information of at least a first one 
of said plurality of cells in said at least one header, and 

storing a deviation of the numbering information of at least 
a second one of said plurality of cells from said full 
numbering information in said at least one header. 

2. The method according to claim 1, comprising: 
combining said plurality of cells to a macro cell, wherein 

said at least one header comprises a macro header of said 
macro cell. 
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3. The method according to claim 2, 
wherein said macro header of said macro cell further com 

prises compressed headers of said cells. 
4. The method according to claim 1, 
wherein said numbering information is a sequence index 

for bonding of a plurality of links for transmitting said 
cells. 

5. The method according to claim 1, 
wherein said cells are ATM cells. 
6. The method according to claim 1, wherein said assigning 

step comprises: 
determining ifa cell to which a numbering information is to 

be assigned is one of a control cell and an idle cell 
assigning a numbering information corresponding to a 
numbering information of one of a cell preceding said 
cell and a cell following said cell to said cell if said cell 
is one of a control cell and an idle cell. 

7. The method according to claim 6, 
wherein said control cell is an autonomous status message. 
8. A method for header decompression, said method com 

prising: 
providing a plurality of cells having at least one header, 
retrieving a full numbering information of a first one of said 

plurality of cells from said at least one header, retrieving 
deviation information representing the deviation of a 
numbering information of at least a second one of said 
cells from said full numbering information from said at 
least one header, and 

reconstructing said numbering information of said second 
one of said plurality of cells from said full numbering 
information and said deviation information. 

9. The method according to claim 8. 
wherein said plurality of cells are combined to a macro cell, 

and wherein said at least one header is a macro header of 
said macro cell. 

10. The method according to claim 9. 
wherein said macro header comprises compressed headers 

of said plurality of cells, said method further compris 
1ng: 

decompressing said compressed headers. 
11. The method according to claim 8. 
wherein said numbering information is a sequence index 

for bonding of a plurality of links over which said cells 
are received. 

12. The method according to claim 8. 
wherein said cells are ATM cells. 
13. A method for data decompression, comprising: 
receiving compressed data, 
attempting to decompress said data using compression 

information, and 
if said attempt fails, requesting updated compression infor 

mation from a sender of said compressed data. 
14. The method according to claim 13, 
wherein said compression information comprises a lookup 

table. 
15. The method according to claim 13, 
wherein said compressed data is a compressed header of a 

cell. 
16. The method according to claim 15, 
wherein said cell is an ATM cell. 
17. The method according to claim 15, 
wherein said compressed header is stored in a macro 

header of a macro cell combining a plurality of cells. 
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18. The method according to claim 13, 
wherein said requesting step comprises sending a request 

ing cell to said sender. 
19. A method for transmitting data, comprising: 
compressing data using compression information, 
transmitting said compressed data, and 
upon receiving a request from an entity receiving said data, 

sending said compression information. 
20. The method according to claim 19, 
wherein said compression information comprises a lookup 

table. 
21. The method according to claim 19, 
wherein said data to be compressed comprises a header of 

a cell. 
22. The method according to claim 21, 
wherein said cell is an ATM cell. 
23. The method according to claim 21, 
wherein said compressed data is stored in a macro header 

of a macro cell combining a plurality of said cells. 
24. The method according to claim 19, further comprising: 
periodically sending said compression information. 
25. An apparatus for header compression, comprising: 
a cell builder to assign information to be transmitted to a 

plurality of cells, to assign a numbering information to 
each cell of said plurality of cells, and 

to store said numbering information in a header to be 
transmitted with said plurality of cells, wherein said 
storing comprises: storing the four numbering informa 
tion of at least a first one of said plurality of cells in said 
at least one header, and storing a deviation of the num 
bering information of at least a second one of said plu 
rality of cells from said full numbering information in 
said at least one header. 

26. The apparatus according to claim 25, wherein said 
plurality of cells are combined to a macro cell, wherein said at 
least one header is a macro header of said macro cell. 

27. The apparatus according to claim 26, 
wherein said macro header of said macro cell further com 

prises compressed headers of said cells. 
28. The apparatus according to claim 25. 
wherein said numbering information is a sequence index 

for bonding of a plurality of links for transmitting said 
cells. 

29. The apparatus according to claim 25, 
wherein said cells are ATM cells. 
30. The apparatus according to claim 25, further compris 

ing: 
a transmitter to transmit said cells. 
31. A apparatus for header decompression, 
wherein said at least one header is associated with a plu 

rality of cells, 
said apparatus comprising: 
a cell analyzer to retrieve a full numbering information of 

a first one of said plurality of cells from said at least one 
header, to retrieve deviation information representing 
the deviation of a numbering information of at least a 
second one of said cells from said full numbering infor 
mation from said at least one header, and to reconstruct 
said numbering information of said second one of said 
plurality of cells from said full numbering information 
and said deviation information. 
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32. The apparatus according to claim 31, 
wherein said plurality of cells are combined to a macro cell, 

and wherein said at least one header is a macro header of 
said macro cell. 

33. The apparatus according to claim 31, 
wherein said macro header comprises compressed headers 

of said plurality of cells. 
34. The apparatus according to claim 31, 
wherein said numbering information is a sequence index 

for bonding of a plurality of links over which said cells 
are received. 

35. The apparatus according to claim 31, 
wherein said cells are ATM cells. 
36. An apparatus for data compression, comprising: 
a receiver, 
a decompressor attempting to decompress compressed 

data received by said receiver using decompression 
information, and 

a transmitter to request updated compression information 
from a remote transmitter of said compressed data if said 
attempt fails. 

37. The apparatus according to claim 36, 
wherein said compression information comprises a lookup 

table. 
38. The apparatus according to claim 36, 
wherein said compressed data is a compressed header of a 

cell. 
39. The apparatus according to claim 38, 
wherein said cell is an ATM cell. 
40. The apparatus according to claim 38, 
wherein said compressed header is stored in a macro 

header of a macro cell combining a plurality of cells. 
41. An apparatus for transmitting compressed data, com 

prising: 
a data compressor to compress data using compression 

information, 
a transmitter to send said compressed data, and 
a receiver to receive requests from an entity receiving said 

data, wherein said transmitter transmits said compres 
sion information when said receiver receives a request 
requesting said compression information. 

42. The apparatus according to claim 41, 
wherein said compression information comprises a lookup 

table. 
43. The apparatus according to claim 41, 
wherein said data being compressed is a header of a cell. 
44. The apparatus according to claim 43, 
wherein said cell is an ATM cell. 
45. The apparatus according to claim 43, 
wherein said compression data is stored in a macro header 

of a macro cell combining a plurality of said cells. 
46. A macro header for a macro cell, said macro cell com 

bining a plurality of cells, comprising: 
full numbering information for at least a first one of said 

plurality of cells, and 
deviation information representing a deviation of a num 

bering information of at least a second one of said plu 
rality of cells from said full numbering information of 
said at least first one of said plurality of cells. 

47. The macro header according to claim 46, further com 
prising: 

header information for each cell of said plurality of cells. 
48. The macro header according to claim 47. 
wherein said header information is compressed according 

to a lookup table. 


