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(57) ABSTRACT 

An improved method and transceiver for using the method 
for detecting header errors includes a header processor for 
recon?guring an ATM cell header by extracting the 8 bit 
header error check (HEC) and replacing it With an enhanced 
16 or 24 bit HEC On the receive path, the received 
header is compared to the EHEC and if errors are indicated, 
the cell is discarded. Enhancements include FEC encoding 
on the entire cell during transmission, and if during recep 
tion uncorrectable errors exist using said EHEC to determine 
Whether the error is in the header or is in the payload. If a 
cell With an error in its payload belongs to a group of related 
cells, for example an AALS frame, the system discontinues 
the transmission of the remaining cells of the frame. 
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HEADER ERROR DETECTION FOR WIRELESS 
DATA CELLS 

[0001] This is a continuation application of US. patent 
application Ser. No. 08/997,982, ?led Dec. 24, 1997. 

FIELD OF THE INVENTION 

[0002] The present invention relates to Wireless transmis 
sion systems for transmitting data cells, for example asyn 
chronous transfer mode (ATM) cells, Wherein the header 
includes control information (e. g., address information) con 
trolling the destination of the cell. 

BACKGROUND TO THE INVENTION 

[0003] Conventional asynchronous transfer mode (ATM) 
systems transmit 53 byte cells comprising a 5 byte header 
and a 48 byte payload. Typically, the 5 byte header includes 
4 bytes of control information (e.g., address information) 
and an eight bit checksum ?eld called the header error check 
or code The HEC is included as a check that the 
header information is not corrupted in order to avoid the 
incorrect forWarding of the cell. This 8 bit checksum ?eld is 
typically suf?cient for this purpose for ATM cells transmit 
ted over ?ber optic netWorks, Wherein the medium is rela 
tively reliable and the vast majority of errors are single-bit 
errors. 

[0004] HoWever, digital radio transmission systems (e.g., 
TDMA, CDMA, etc.) for Wireless ATM systems are signi? 
cantly more error prone than ?ber optic netWorks. Further 
more, the errors are not predominantly single bit errors, but 
rather, are often bursty in nature. Thus, an 8 bit HEC is often 
insuf?cient to ensure that the cell (or more particularly, the 
header portion of the cell) is properly received With suf? 
cient reliability. 

[0005] Improved forWard error correction (FEC) tech 
niques have been proposed for alleviating these problems. 
HoWever, these techniques still forWard cells With uncor 
rectable errors in their headers in unacceptable proportions 
for many applications. Note that for a given code length 
there is a higher probability of detecting an error, using an 
error detection technique than there is for determining that 
a detectable but non-correctable error pattern occurred using 
an FEC technique. Furthermore, some prior art techniques 
propose FEC be applied to entire cells or blocks of cells, and 
discarding cells or blocks of cells if the FEC process cannot 
correct all errors. These techniques are problematic as they 
discard cells (or group of cells) even if the headers in the 
discarded cell(s) are correct. In some situations, this is 
undesirable, as a payload With some errors is better than 
missing an entire payload for some applications (e.g., voice, 
video conferencing, etc.). 

SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to provide an 
improved transceiver architecture and method for detecting 
errors in data cells transmitted by Wireless communication. 
Advantageously, the improved method and architecture for 
implementing the method more reliably detects header 
errors than prior art systems. This system thus reduces the 
likelihood that cells are misdirected. 

[0007] Advantageously, the inventors have recognised 
that for a given code length there is a higher probability of 
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detecting an error using an error detection technique than 
there is for determining that a detectable but non-correctable 
error pattern occurred using an FEC technique. Furthermore, 
the inventors have realised that for some applications, as 
long as the header is correct, there is utility in forWarding a 
cell With a corrupted payload. Thus, a further object of the 
invention is to increase the probability of detecting a cell 
With header errors Without increasing the probability of 
(unintentionally) discarding a received cell Which has a valid 
header compared to prior art systems Which rely solely on 
FEC and/or conventional header error checks. 

[0008] The improved transceive architectures and meth 
ods can be used in both point-to-point and point-to-multi 
point radio units. In either system, the transmitter of a cell 
recon?gures the cell for transmission such that errors Which 
occur in the header can be detected by the receiving radio 
unit With greater accuracy than conventional techniques. In 
particular, a recon?gured cell according to this invention 
includes enhanced header error detection coding, for 
example, by including an extended header error code 
(EHEC). The receiving unit retrieves the recon?gured cell 
from the transmitted radio bit stream and detects header 
errors using the enhanced header error detection coding. 

[0009] If no header errors are detected by the receiving 
unit, various treatments can be applied. Typically, the 
enhanced header error detection coding is replaced by 
conventional header error coding if no further Wireless 
transmission is required. The system can then simply for 
Ward such a cell, relying on higher layer protocols to 
determine What treatment should be performed on cells With 
corrupted payloads. 

[0010] Thus, according to a broad aspect of the invention 
there is provided a transceiver for receiving and transmitting 
data cells over a Wireless interface, said transceiver com 
prising: a block processor having a transmit path for recon 
?guring cells for transmission over the Wireless interface 
and for receiving transmitted signals and processing 
received recon?gured cells; Wherein said block processor 
includes: a transmit header processor for assembling a neW 
header for a cell to be transmitted, including: means for 
extracting HEC from said cell, and means for calculating 
and inserting an EHEC into said cell header; a receive 
header processor, including: means for extracting EHEC 
from a received cell, means for replacing said EHEC With an 
HEC, and means for detecting errors in said received cell 
header; and means for discarding a received cell if an error 
in the header is detected. 

[0011] In accordance With another aspect of the present 
invention there is provided a method for treating transmis 
sion errors in data cells Which include a ?rst data ?eld, a 
check on said ?rst data ?eld, and at least one additional data 
?eld, Wherein each cell is transmitted With additional bits for 
the purpose of alloWing a receiver of the cell to determine 
Whether there are uncorrectable errors, said method com 
prising: 

[0012] detecting errors on said ?rst data ?eld; 

[0013] detecting uncorrected errors on said cell; 

[0014] determining an error is present in said at least 
one additional data ?eld if an uncorrected error is 
detected in said cell and no error is detected in said 
data ?eld; and 
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[0015] executing an appropriate treatment process 
depending on the nature of the cell and the ?eld in 
error. 

[0016] Such a method is particularly advantageous to 
Wireless transmission of data cells Wherein said ?rst data 
?eld is a header and said at least one additional data ?eld is 
a payload. 

[0017] Other aspects of the invention provide for 
enhanced treatments and optional features. For example, 
additional ForWard Error Correction or error detection cod 
ing can be applied, either to cells or blocks of cells. FEC has 
the advantage of generally improving the radio transmis 
sions. Either Way, this additional coding can help determine 
the type of treatment to be applied. For example, if detect 
able but uncorrectable errors are detected on a particular 
cell, but no error is detected in the header, then the system 
can conclude that there is an error in the payload. This can 
alloW systems to select betWeen various treatments, includ 
mg: 

[0018] 

[0019] 

[0020] 
[0021] producing an indication of the error to a 

higher layer protocol. 

forWarding the cell, 

forWarding the cell With a ?ag, 

discarding the cell, and 

[0022] Advantageously, for groups of related cells (here 
after called a message) for Which the payload of every cell 
is necessary, special treatments can be applied to conserve 
bandWidth by discontinuing the forWarding and/or transmis 
sion of subsequent cells of a message once a payload error 
has been detected in a cell of a message. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The present invention, together With further objects 
and advantages thereof Will be further understood from the 
folloWing description With reference to the draWings in 
Which: 

[0024] FIG. 1 is a diagram illustrating a point-to-point 
radio netWork Which utiliZes the invention. 

[0025] FIG. 2 is a diagram illustrating a point-to-multi 
point radio netWork Which utiliZes the invention. 

[0026] FIG. 3 is a block diagram illustrating the format of 
a conventional ATM cell. 

[0027] FIG. 4 is a block diagram illustrating a conversion 
process for recon?guring a conventional ATM cell into a 
recon?gured data cell for transmission according to a pre 
ferred embodiment of the present invention. 

[0028] FIG. 5 is a block diagram illustrating a transceiver 
architecture according to a preferred embodiment of the 
present invention. 

[0029] FIGS. 6a and 6b are ?oWcharts illustrating 
optional error treatments according to a preferred embodi 
ment of the present invention. 

[0030] FIG. 7 is a block diagram illustrating a series of 
cells comprising a single message according to a preferred 
embodiment of the present invention. 

Feb. 26, 2004 

[0031] FIG. 8 is a block diagram illustrating hoW both a 
transmitter and a receiver treat a message according to a 
preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] We Will discuss the use of preferred embodiments 
of the invention as they relate to asynchronous transfer mode 
(ATM) Wireless systems. HoWever, it should be appreciated 
that the invention is also applicable to other data cell systems 
Which include a header (including address and other control 
information), and a header error control check on that header 
Which is insuf?cient to reliably detect errors Which may 
occur during Wireless transmission. Also, one should note 
that the invention is applicable to various Wireless transmis 
sion protocols, for example, TDMA, CDMA, GSM, etc. 

[0033] FIG. 1 illustrates one form of point-to-point radio 
systems Wherein tWo ATM netWorks 10,40 are bridged by 
radio transmission 25 betWeen radio units 20 and 30. For 
example, public ATM netWork 10 sends ATM cells directed 
to a user of the local ATM netWork 40. In this example, ATM 
netWork 10 is operated by a service provider and local ATM 
netWork 40 represents the local netWork of a customer of the 
service provider. This local netWork can be, for example, a 
netWork Within a building or a campus Which support 
various applications including voice, frame relay, ethernet, 
etc. A radio or microWave link 25 by radio unit 30 commu 
nicates With base station 20. Base station 20 may also be 
connected to a base station controller and a mobile sWitching 
centre (not shoWn). In this situation, both radio units 30 and 
20 can be thought of as trunk units supporting a plurality of 
communication links. 

[0034] FIG. 2 is a point-to-multipoint radio system 
Wherein the base station 20 communicates to a plurality of 
subscriber units 50, 60 and 70 via Wireless communication 
links 55, 65 and 75 respectively. Various communication 
services can be provided. Although subscriber units can 
support multiple applications, for simplicity We shoW, by 
Way of example, a subscriber unit 70 Which provides voice 
communications, a subscriber unit 60 Which is connected to 
a computer and provides multimedia data applications, and 
subscriber unit 50 Which represents a radio unit conduit to a 
local area netWork and supports a plurality of communica 
tion links With the base station 20. 

[0035] Referring noW to FIG. 3, FIG. 3 is a schematic 
diagram illustrating the format of a conventional ATM cell 
100 comprising a header of 40 bits (5 bytes) and a payload 
150 of 48 bytes. The header 101 comprises a generic ?oW 
control (GFC) ?eld 102 and an address section 110 Which 
includes, a virtual path identi?er (VPI) ?eld 105 and a 
virtual channel identi?cation (VCI) 108. The header also 
includes a payload type identi?er PTI ?eld, a cell loss 
priority (CLP) ?eld and a header error check (HEC) ?eld 
140. Note that the described cell is for the UNI (user netWork 
interface) interface as opposed to the NNI (netWork netWork 
interface) as Will be appreciated by the person skilled in the 
art. In a conventional ATM cell, the HEC is a cyclic 
redundancy code (CRC) of 8 bits calculated on the previous 
32 bits of the header. As stated above, this 8 bit HEC is 
typically adequate for reliable transmission mediums, for 
example, ?ber optics. HoWever, Wireless transmission links 
are not as reliable. The probability that a cell Which is 
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transmitted by a Wireless link has its address information 
corrupted such that the address is misdirected (Which can 
include being directed to another user), Without that corrup 
tion being detected by the conventional HEC is suf?ciently 
high to be problematic. Consequently, according to the 
preferred embodiment of the invention, prior to Wireless 
transmission, the ATM cell is recon?gured as illustrated in 
FIG. 4. 

[0036] According to the method shoWn in FIG. 4, a 
process header step takes place Wherein the conventional 8 
bit HEC ?eld is removed and an extended HEC 240 is added. 
This extended HEC Will be referred to as EHEC and is 
preferably either 16 or 24 bits in length. The EHEC is 
calculated on the remaining portions of the recon?gured 
header. According to this embodiment of the invention, the 
recon?gured header includes a compressed address ?eld 
210, an optional additional message sequence number iden 
ti?er 215, as Well as the PTI 220 and CLP 230 ?elds. 

[0037] After the process header step is complete, a block 
processing step occurs Which preferably includes FEC 
encoding, interleaving, etc. for producing the bit stream to 
be transmitted. 

[0038] FIG. 5 illustrates a transceiver architecture accord 
ing to a preferred embodiment of the present invention. This 
transceiver architecture Will be discussed With respect to a 
radio unit, for example, radio unit 30 of the point-to-point 
radio netWork as shoWn in FIG. 1. It should be appreciated 
that With suitable modi?cations the described transceiver 
architecture is also suitable for the base station 20 or the 
subscriber units of the point-to-multipoint radio netWork 
illustrated in FIG. 2. 

[0039] The transceiver according to the present invention 
includes a cell input/output (I/O) connection, a block pro 
cessor 300 and radio 340. The cell input/output connection 
comprises a cell buffering and ordering block 310 and I/O 
unit 305. For transmission, the cell buffering block 310 
forWards ATM cells from the input portion of I/O unit 305 
to a transmit header processor 320 of the block processor 
300. For reception, the cell buffering and ordering block 310 
buffers and orders cells output from the receive header 
processor 370 of block processor 300 and forWards the cell 
to the output portion of the I/O unit 305. Note that in this 
example the I/O unit 305 is connected to a local ATM 
netWork 40 Wherein ATM cells carrying various forms of 
data are communicated via the I/O unit 305. Note that in a 
subscriber unit, the I/O unit, if not connected to a netWork 
carrying ATM traf?c, Will be connected on ATM cell pro 
cessor (not shoWn), for example, a voice processor for 
converting betWeen digitiZed PCM voice and ATM cells, or 
a data processor for converting betWeen ethernet frames and 
ATM cells. 

[0040] In this embodiment, the block processor 300 is 
controlled by a control unit (not shoWn) Which includes 
microprocessor 350 and associated memory 355. The asso 
ciated memory includes Working memory, for example 
RAM, as Well as softWare instructions for carrying out the 
functions of the various blocks. We Will ?rst discuss the 
primary function of both the transmit header processor and 
then the receive header processor and then revisit these 
blocks With optional functionality. 

[0041] The block processor has a transmit path for recon 
?guring cells from said data cell input connection (e.g., 
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blocks 305 and 310) into a recon?gured format for trans 
mission over a Wireless interface (for example, CDMA, 
GSM, TDMA, etc.) via the radio unit 340. The block 
processor also has a receive path for receiving a digital bit 
stream from the radio 340 (Which is transmitted over the 
Wireless interface) and for processing the transmitted sig 
nals. The received recon?gured cells are processed by the 
receive header processor 370. 

[0042] The transmit header processor 320 ?rst checks the 
HEC to validate the header (and discards cell if its not valid). 
Then it assembles a neW header for the cell to be transmitted, 
and includes means for extracting the existing HEC from the 
cell, and means for calculating and inserting an extended 
HEC (EHEC) into the cell header. These means, as Well as 
additional means described herein, include either a DSP or 
the control unit executing softWare instructions for carrying 
out these functions, or alternatively include equivalents such 
as discrete circuitry, programmable gate arrays, ASICs, etc. 
By adding a 16 bit EHEC, the total length of the header is 
enlarged by 8 bits; alternatively, the header can be com 
pressed in order to maintain a 53 byte cell siZe. Additional 
header processing Which may optionally be carried out Will 
be discussed beloW. This recon?gured cell is then sent to the 
transmit block processing stage 330 Which preferably per 
forms the step of adding additional bits for the purpose of 
alloWing a receiver to determine Whether there are uncor 
rectable errors. FEC is preferably used, not only to alloW a 
receiver to determine Whether there are uncorrectable errors, 
but also to increase the reliability of the radio transmissions. 
In the preferred embodiment shoWn, forWard error correc 
tion (e.g., block, convolutional, turbo, or concatenated cod 
ing) encoding and interleaving is performed for producing 
the digital bit stream to be transmitted by the radio unit 340 
over the Wireless interface. These are standard functions and 
can be carried out using conventional methods. Note that the 
additional bits and the ATM cells do not need to be aligned 
in this embodiment. In other Words, the transmit block 
processing stage can add additional bits for each cell or it 
can accumulate multiple cells into a block and add bits that 
apply to all cells in the block. 

[0043] With reference to the receive path, the digital bit 
stream received by radio unit 340 undergoes receive block 
processing 360. This stage reverses the block processing 
carried out by the transmit block processor, as Well as 
performs synchroniZation. After the block processing stage 
360, the recon?gured ATM cells Which Were transmitted 
over the Wireless interface are retrieved. Each recon?gured 
ATM cell is then sent to the receive header processor 370. 
The receive header processor includes means for extracting 
the EHEC from the received cell, means for replacing the 
EHEC With the conventional HEC and means for detecting 
errors in said received cell header. These functions are 
carried out by comparing the value of the EHEC With the 
result of a calculation based on the header, Which if not 
corrupted, Would produce the value of the EHEC. If this 
comparison indicates an error, the cell is discarded. If no 
error in the header is detected, then the receive processor 
forWards the cell (Which noW has been con?gured back into 
conventional ATM format) to the cell input/output unit for 
conventional processing. 

[0044] We Will noW discuss additional and optional fea 
tures. One optional feature provides a method for treating 
errors by performing an additional operation Which indicates 
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Whether there is an (uncorrectable) error in a cell as Well as 
using, in this embodiment, the enhanced header error check 
on the header in order to determine Whether there are errors 
in the header, and acting accordingly. This optional feature 
Will be discussed With reference to FIG. 6 Which is a How 
chart illustrating the receive path process steps carried out 
according to a preferred embodiment. For this optional 
feature either a forWard error correction (FEC) or an addi 
tional error detection step is performed on each cell. Note 
that this additional step can be performed in a block, Which 
includes a group of cells, although this adds complexity and 
an increased probability of discarding a good cell, and is 
therefor, although possible, not preferred. 

[0045] In this eXample, each recon?gured cell is FEC 
encoded prior to transmission. During reception, the receive 
block processor performs FEC decoding 600. During this 
step, correctable errors are corrected. As part of the FEC 
decoding process, a determination is made 610 as to Whether 
there Were detectable but uncorrectable error patterns. If 
there are no uncorrectable errors, the EHEC header error 
check step 622 is performed, in order to determine 632 
Whether the EHEC shoWs a valid header Was received. If a 
valid header Was received, then the cell is recon?gured back 
to conventional ATM format and forWarded 628, otherWise 
it is discarded 635. Note that steps 622 and 632 are prefer 
able as it is possible that step 610 Will incorrectly determine 
that there Were no uncorrectable errors (as the process is not 

infallible). 
[0046] Returning to step 610, if there is an indication that 
there Was an uncorrectable error in the cell, a determination 
is made (steps 620 and 630) as to Whether there Was a valid 
header received. Step 620 is identical to step 622 and step 
630 is identical to step 632. HoWever, both are shoWn in this 
?gure as steps 622 and 632 are not necessary Whereas steps 
620 and 630 are necessary for this embodiment. If there Was 
an error in the header, the cell is discarded step 635. If the 
header is valid, then the combination of steps 610 and 630 
indicate that there is an error in the payload and an appro 
priate error in the payload treatment step 640 is performed. 

[0047] Various treatments can be applied depending on the 
nature of the payload. Treatments include forWarding the 
cell, forWarding the cell With a ?ag (e.g., in the CLP ?eld 
indicating that this cell should be preferentially discarded in 
the event of netWork congestion), discarding the cell, or 
producing an indication to a higher layer protocol of the 
error (Which can be used e.g., to send a control packet or an 
ARQ message). For eXample, for voice, realtime video (e.g., 
video conferencing), or other streaming services, it is often 
better to forWard a cell With errors in the payload than to 
discard the entire cell. Thus, for cells of this type the 
treatment Would be to forWard cells. Note that the type of 
service is listed in a table or other data structure for each 
virtual circuit and can therefor be determined by a table 
lookup on the header, as information and queues (for buff 
ering cell bursts) are maintained on a per-vc basis in the 
preferred embodiment as is knoWn in the art. As an alter 
native for some applications, the system can prede?ne a 
range of addresses for payload types. 

[0048] One advantageous application for this optional 
feature is the treatment shoWn in FIG. 6b. In order to 
understand this treatment, We Will ?rst refer to FIG. 7, 
Which illustrates a series of associated cells 400, 420, 430. 
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These related cells each carry a segment from the same 
higher layer frame and therefor each cell needs to be 
received in order to be useful. This series of associated cells 
Will be referred to as a message. Note that although only 
three cells are shoWn, a plurality of cells betWeen cell 420 
and 430 may form part of the single message 450. Typically, 
for eXample, for ATM adaptation layer 5 (AALS) frames, the 
payload type identi?er (PTI) identi?es the last cell of a 
particular message. According to AALS, the PTI is a three 
bit ?eld Wherein the last bit is set to Zero eXcept for the last 
cell, and Wherein the last cell of a message has the last bit 
of the PTI ?eld set to one. This format can be maintained or 
alternatively, a single bit ?eld can be used as shoWn for the 
PTI ?eld in FIG. 7 if header compression is desirable. It is 
useful to identify the ?nal cell of a message as the ?nal cell 
of a message typically includes control information Within 
its payload so that the higher layer levels can process the 
entire message. 

[0049] According to the preferred embodiment shoWn in 
FIGS. 6 and 7, an additional message sequence ?eld is 
added to the header by the transmit header processor for 
identifying to Which message a particular cell belongs. This 
?eld is used to differentiate betWeen messages, as each radio 
unit can transmit a series of messages before the receiver can 
acknowledge them. The address ?eld can consist of the 
VPI/VCI ?elds or alternatively, can represent a compressed 
address ?eld. 

[0050] The combination of the message ?eld and the PTI 
?eld alloWs for an added feature of the preferred embodi 
ment of the invention, Which saves transmission bandWidth 
by discontinuing the transmission of the remaining cells of 
a message if the payload of any cell of the message is 
corrupted. This is particularly suited for Wireless protocols 
Which do not send ARQ acknowledgements on a per packet 
basis, but rather, rely on higher layer retransmission requests 
Where necessary. In such a system, the retransmission 
request Will require the retransmission of the entire message, 
so any transmitted cells effectively Wasted bandWidth. 

[0051] FIG. 6b illustrates an eXample of the treatment 
steps for a message once it is determined that a message 
treatment is applicable (e.g., is this cell part of an AALS 
frame). Assuming this is the case, then if the PTI indicates 
this is the last cell of a frame 650, then the system forWards 
the cell 690, 750 to signal the end-of-frame to the receiving 
end. OtherWise, if the PTI indicates this is not the last cell, 
then the cell is discarded. This Will ensure that bandWidth is 
not Wasted in the ATM netWork by the transmission of a cell 
payload that cannot be used. As a further enhancement, 
bandWidth on the radio link can be conserved through the 
folloWing optional procedure: determine the message 
sequence number from the eXtended cell header 660 and 
send a control packet instructing the transmitting unit to 
discontinue transmitting the remaining non-?nal cells of the 
frame 670. Note that since the ?nal cell of the frame contains 
important control information, the ?nal-cell of the frame is 
preferably still transmitted. The receiver then enters cell 
discarding mode 680, Wherein this cell is discarded 760 (as 
is any subsequently received non-?nal cell of this message) 
Note that due to transmission delays, other cells of the 
message may be received by the receiving unit (for eXample, 
base station 20) before the transmitting unit (radio unit 30 in 
this eXample) receives the discontinue packet 670. Step 670 
preferably only sends one discontinue packet per message 
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by checking Whether it is already in discard mode for this 
message sequence number prior to transmitting the discon 
tinue packet. 

[0052] Referring noW to FIG. 8, We Will noW describe 
hoW ATM cells forming part of a message (i.e., a frame) are 
processed according to the treatment of FIG. 6b for a 
preferred embodiment of the invention With reference to the 
radio unit 30 transmitting a message to base station 20. The 
cells comprising a particular message (Which for conve 
nience We Will label as message number tWo) arrive via the 
input/output unit 305 and are buffered and ordered in the 
usual manner. These cells are then sent to the transmit header 
processor 320 Which processes the header in the folloWing 
manner. First, the header is evaluated to determine Whether 
the cell belongs to a message, and if so, Whether the cell is 
the ?nal cell of a particular message. The address (e.g., the 
virtual circuit) and PTI ?elds provide this information. If the 
cell is a non-?nal cell of a message, the transmit header 
processor determines Whether it has received a discontinue 
signal from its receive header processor 370 to discontinue 
the transmission of non-?nal cells for that message as Will be 
discussed beloW. Assuming no such signal is received, the 
transmit header processor 320 adds a message sequence 
number ?eld to the header identifying to Which message the 
cell belongs. Optionally, the address information of the ATM 
cell is compressed by the transmit header processor. The 
transmit header processor then extracts the HEC from the 
cell and inserts an EHEC calculated on the recon?gured 
header. The recon?gured cell is then sent to the block 
processing stage as described above, Wherein the cell under 
goes FEC encoding. The encoded cell 2000 is then trans 
mitted via the radio 340 to the BTS 20. As can be seen in 
FIG. 8, an error 2010 occurs during Wireless transmission, 
corrupting part of the payload of cell 2000. 

[0053] The radio transmission is received by radio 2340 of 
base station 20. During the receive block processing stage, 
the transmitted cell undergoes FEC decoding. During this 
stage the controller Will note Whether the error 2010 is 
uncorrectable. Then the header of the recon?gured ATM cell 
(Which is sent to the receive processor from the receive 
block processing stage) is interpreted by said receive header 
processor. If the receive header processor determines that the 
header is in error, the cell is discarded. If the header is 
correct and there Were no uncorrectable errors, the header is 
processed as above and the cell is forWarded. 

[0054] If the header is correct and there Were uncorrect 
able errors, and the cell is a non-?nal cell of a message, the 
cell is discarded and a discontinue signal is sent from the 
receive header processor 2370 to the transmit header pro 
cessor 2320. The transmit header processor then sends a 
control packet 2020 to the radio unit 30, instructing it to 
discontinue transmission of the remaining non-?nal cells of 
the message. This control packet Will be processed in the 
usual manner by the radio unit 30, and Will trigger the 
sending of the discontinue signal from the receive header 
processor 370 to the transmit header processor 320 to 
discontinue transmission of the non-?nal cells of this mes 
sage, as discussed above. 
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[0055] Note that in this eXample We have described this 
treatment assuming FEC encoding has been used. HoWever, 
as stated above, We have noted that as an alternative to the 
FEC encoding, an additional error detection coding step 
could be performed, either over the payload or the entire 
cell. Thus, in this speci?cation, the step of determining 
Whether there are uncorrectable errors is used to include 
both determining that there are uncorrectable errors after 
FEC decoding attempts to correct any errors, or, if the 
alternative additional detection step is used, determining 
Whether there Were errors in the cell or payload using CRC 
or other types of error detection. Similarly for the transmit 
path, the step of adding additional bits for the purpose of 
alloWing a receiver to determine Whether there are uncor 
rectable errors is used to include both adding FEC encoding 
bits over the entire cell or adding additional error detection 
check bits over the payload or the entire cell. 

[0056] We have described this treatment assuming the 
receive header processor sends a discontinue signal to the 
transmit header processor to discontinue transmitting non 
?nal cells of a message. As an alternative, the receive header 
processor can send a discontinue signal to the cell buffering 
block to ?ush the buffer of all non-?nal cells of the message. 

[0057] As discussed above, one optional feature includes 
compressing the header information. It should be noted that 
conventional ATM cell addresses alloW for many more 
VPI/VCI addresses than are necessary for many Wireless 
applications. Thus, the address information can be com 
pressed if a smaller number of total circuits is alloWed. 

[0058] Numerous other modi?cations, variations and 
adaptations may be made to the particular embodiments of 
the invention described above Without departing from the 
scope of the invention, Which is de?ned in the claims. 

1. A method for treating transmission errors in data cells 
Which include a ?rst data ?eld, a check on said ?rst data 
?eld, and at least one additional data ?eld, Wherein each cell 
is transmitted With additional bits for the purpose of alloW 
ing a receiver of the cell to determine Whether there are 
uncorrectable errors, said method comprising: 

detecting errors on said ?rst data ?eld; 

detecting uncorrected errors on said cell; 

determining an error is present in said at least one 
additional data ?eld if an uncorrected error is detected 
in said cell and no error is detected in said data ?eld; 
and 

eXecuting a treatment process depending on the type of 
cell and the ?eld in error. 

2. A radio unit adapted to carry out the method of claim 

3. AWireless netWork adapted to carry out the method of 
claim 1. 


