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1 - M N CELLS WTH VARI ABLE PAYLOAD SI ZE TECHNI CAL FI ELD OF

THE LNVENTION 5 This invention relates to tel ecommunication
networks in ~general and to the transport network of a nobile tel ephone

net wor k. ATMwolst/z76sr e used for transmi ssion of data. The PCYEREPYAY of an
ATM cel | conprises mni cells. 10 DESCRIPTION OF RELATED ART

EP- A1 528 085 describes the use on non-3tandard short cells, called
mni cells, for transm ssion of information. :

MINI CELLS WITH VARIABLE PAYLOAD SIZE

TECHNICAL FIELD OF THE INVENTION

5 '~ This invention relates to telecommunication networks in
general and'to_the transport network of a mobile telephone
network. ATM cells are used for transmission of data. The
payload of an ATM cell comprises mini cells.

10 DESCRIPTION OF RELATED ART

EP-Al1 528 085 describes the use on non-standard short
cells, called mini cells; for transmission of information.
Mini cells are used in order to reduce the time it takes to
£ill an empty mini cell with information, the so called
15 packetizing time. Reduced packetizing time will eliminate the
' need of echo cancellers for a connection which extends between
two STM switches via an intermediate ATM switch. Standard ATM
cells, comprising 53 octets, are used for connections which
. extends between a STM switch and ATM switch via an intermedi-
20 ate ATM switch. '

PCT/SE95/00575 describes an ATM switch for emulating
circuit oriented traffic using short cells in order to xeduce
the delay through the ATM switch. Small cells are also used in
order to save bandwidth on a physical route within the switch.

25" A switch internal interface defines the small cells. Within an
ATM switch mini cells of different sizes are used .
simultaneously. The size of a mini cell is selected from a

‘number of predefined cell sizes. In thé payload of a cell, and
. in particular in the payload of an ATM cell, one or more mini
30 cells are transported within the ATM switch. A central
- controller selects the cell size to be used for an individual
connection. The cell size is changed at a mapping unit
resident in the ATM switch. In the header of a short cell a



Mni cells are used in order to reduce the tine it takes to fill an
enpty mini cell with information, the so called 15 packetizing tine.
Reduced packetizing tinme will elimnate the need of echo cancellers for
a connection which extends between two STM swi tches via an internedi ate

ATM swi t ch. % Eﬁrd ATM cells, conprising 53 oct ets,P@f,g;,mql-,for
connecti ons I'C ext ends betmeen a STMswitch and ATM switch via an

internedi- 20 ate ATM switch. 2 PCT/ SE95/ 00575 describes an ATM
switch for emul ating circuit oriented traffic using short cells in

order to reduce the delay through the ATMswitch. Small cells are al so
used in- order to save bandwi dth on a physical route within the switch.
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ATM swi t cfi eader
fixed length, 4 blts, whlch is used to indicate the size of

the payload of the cell. In this patent it is also indicated
that the size of the cell may be 1nd1rect1y given by the

10 cell's physical route identifier PRI and the virtual path VP
to which it is assigned within the switch. No method for
changing the size of a cell of an ongoing connection is
disclosed in the patent.

DE 43 26 377 relates to frame relay and describes a

15 method by which it is possible to distinguish between user
data frames on the one hand and operation and maintenance
frames on the other hand by using a particular bit in a
particular octet of the address field of a frame. It the
particular bit is 0 the frame is an ordinary user data frame

20 and if it is set to 1 the frame is an operation and
maintenance cell. This is possible since, according to CCITT
recommendation 9.922, this particular bit is not used for any
purpose of carrying information.

Japanese patent 58-181392 relates'to a pulse modulated
_25 remote controlling system. Transmission time of a control
instruction is decreased by using an extension code in .
predefined bits. The predefined bits are, according to the
standardized transmission format, not used for any purpose of
carrylng information.

30 In ANSI TlSl 5/95-001 Rev1szon 1, "An AAL for
transporting Short Multiplexed Packets (SMAAL)", Dec 95, the
ATM adaptation layer AAL endapsulates and transports short
user packages inside an ATM cell stream. A field of fixed
length is used to indicate the length of the mini cell. The

35 main shortcoming adhering the use of a field of fixed length
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2 field of fixed lehgth, 4 bits, is used to indicate the size of
the cell. The cell header al so conprises a cell format i ndicator bit.
If the cell format indicator is O the payl oad of the cell conprises 3
octets (tinme woowspeoand if the cell 5 format indicator eqREHSESTORINT s

i ndi cates that the header is extended by on octet. The extended header.
conprises a field of fixed length, 31 bits, which is used to indicate
the size of t he payload of the cell. In this patent it is also .

I ndi cat ed that the size of the cell may be indirectly given by the 10
cell's phyS| a nt| elLeP, t | 0 which
it is assi gngdkr\/‘\ﬁg%#n e E\:/"\nfz chf ﬁ(l) q‘%}’n %%Tﬂ EL%oﬁ?q;An\éﬁlfﬁe ISII ze of a -
cel | of an 8R§bFERN@bnAccPREFirylar whpgn Ghessdzenof h@‘%)é’cséﬂ data of DE
43 26 377 rehatesil ad r@mlfﬁbauthﬁcbtﬁmcrIFBQSeﬁaxﬁﬁlemﬁMabpaybbﬁﬂ it is
possible to ghétéf‘gﬁ %Lé%‘?:ts‘“@ﬁg é‘f% of :t%atfi % &bé H%ngp_ﬁ Q8 and
operation and nainten

parti cular BPt7iPles Whl‘i?arttr?&ﬁi%e%c&‘&" @PWﬁesﬁcﬁﬁ e"stse X!aé‘pdwéfith frame.

It.the Other shortcomings related to the use of a fixed length

field in the header of a mini cell relates to transmission

delay. The transmission delay depends on inefficient bandw;dth

utilization when the mini cells are subjected to statistical
10 multiplexing.

SUMMARY

A wmain object of the invention is to save band width on a
link in a mobile telecommunication system.

15 Another object of the invention is to shorten the fixed
length field and to use the bits gained in doing so either to
save bandwidth or to extend the circuit identifier field,
referred to as the CID field,_in the header of a mini cell.

The main object of the present invention is to reduce and
20 even eliminate the number of bits used in the header of a mini
cell to indicate the size of the cell.

Another ob]ect of the invention is to indicate the length
of a mini cell by using a short fixed length field using non-
linear coding in order to provxde a wide range of many

25 dlfferent cell sizes.

~ Still another object of the invention is to provide an
extension bit by which the fixed length field is extended. The
extension bit is provided in the short flxed length field of
the header of a mini cell.

30 Still another object of the invention is to indicate the
length of a mini cell using a an extension code provided in
the short fixed length field of the header of the mini cell.



particular bit is 0 the frame is an ordinary user data franme 20 and if

is set to 1 the frame is an operation and mai ntenance cell. This is
possi bl e since, according to CCTT recomendation Q 922, this
particular bit is not used for any pur pose of carrying information.
Japanese pawayg 181392 relates to a pul-se nodul ated 25 pchiREPIB117
controlling system Transmi ssion tine of a control i nstruction is
. decredsed by using an extension code ign predefined bits. The
predefined bits are, according to the standardi zed transm ssion
format, not used for any purpose of carrylng information. 30

ANS| T181.5/95-00% Revision 1, "An AA transgortlng Short
Mul ti pl exed Patkaly FRREMES oPI8EE 93 tPﬁelnvent%R?NPﬁd PtEGiFrueFBe AAL
encapsul atleggshdof ramsput teeldhamsting a shmtr fixeldageagtwsiialdinATM cel |

stream  Adeshdaplofi ¥oth a 1eddbAObheListetnia0 sidiCai@ g he | ength of ¢

mni cell. The 35 main shortcdm ng ad erlng e use field of fixed
I engt h Another b2 6@9@he invention is to use length

PCT/ SB7/ Qi LAsion qualifier field as an indicator of an extended
header format of the mini cell.

Still another object of the invention is to indicate the
length of a mini cell indirectly by associating the circuit
identifier CID of an individual connection with a cell size

10 which is selected from a group of predefined cell sizes.

Still another object of the invention is to indicate the
~cell size of a mini cell indirectly by associating, on a
system wide basis, a circuit identifier CID with a cell size.
Each cell size is associated with a. respective circuit
15 identifier CID which in turn is global in the transport
~ network.

In a mobile telephone system that uses ATM cells in the
transport network reduced bandwidth or enhanced use of the
available bandwidth will make it possible to add more channels

- 20 into the system.

A 1arge number of connections, which require a larger CID -
field, will increase the bandwidth gain if statistical
multiplexing is used. ' '

25  BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood and other
characteristics thereof will emerge from the following
description made with reference to the appended Figures
wherein:

30 Figure 1 shows the format of an ATM cell transporting mini.
cells therein,

Flgure 2 shows the header of a mini cell transported in the
ATM cell in Figure 1,

it

he -



3 to indicate the size of the mni cell is poor transm ssion

efficiency, in particular when the size of the user data of t he cel

is significantly small. For exanple, with a payl oad size of 17 octets
the size of the field of fixed length would 5 be 7 bits which translates
i nto about 6%wobriee band wi dt h. Ot her short com rRfSI/SERITBAIAY t o
the use of ‘a fixed length field in the header of a mni cell relates.
to transm ssion del ay. The transmi s5sion del ay depends on inefficient
bandw dt h utilization when the mni cells are subjected to statistical
10 mul ti pl exi ng. SUMVARY A main object of the invention

i.s to save nd wigdth on a_ - link jp_ a bile.tele nicatign.system
15 0 S AndRREFEo R, Badva e esneh, B Fin taLk GeBAGF: BF FIRIS Fuqtaid
length field and to ectet monprisigai mefixed ddizeglength tfi@ld for indiave

bandwi dth or to ext eggk ikt tder eeh§rhdentidd inkii ebth, referred to as
the CIDfield, in the header of a mni cell. The mai n obj ect of
t he present Higueet 4 oshowes tan retieteianthe header of a mini cell, said

’ 5 octet comprising a fixed size length field linearly

coded in accordance with the invention,
Figure 5 is a mapping table,

Figure 6 shows the fixed size length field and an extended
fixed size length field created by the extension bit
10 method in accordance with the invention,

Figure 7 is a mapping table,

Figure 8 shows a fixed size length field and an extended fixed
size length field created with the extension code
method in accordance with the invention,

15 Figure 9 shows the basic format of a mini cell the header of
which is provided with a short fixed length field and
a length extension qualifier field LEQ comprising
different extension codes,

Figure 10 is a table,
20  Figure 11 shows the extended format of a mini cell,

Figure 12 shows the mini cell of Figure 9 in its extended
format when predefined extension codes are present in
the length extension qualifier field,

Figure 13 is a table,
25 Figure 14 shows an operation and maintenance cell,

FPigure 15 is a block diagram showing a mini cell header
anaiyzing unit used to extract, from the user data
.channel,_the user data part of a mini cell in which
the fixed size length field carries the non-linear
.30 coding in accordance with the invention,

Figure 16 shows a mini cell's header and user data as
extracted from the user data channel,



20 even elimnate the nunber of bits used in the header of a mni

cell to indicate the size of the cell. ' Anot her object of the
invention is to indicate the |l ength of a mni cell by using a short
fixed length field using non- 1inear coding in order to provide a w de
range of ngpy di fferent cell  sizes. Still j ect of
the inventi ongilggm%oo provi de an .extension bit by whi gﬂﬁé e Tl g}ed | engt h
field.is extended. The extension. bit is provided in the short fixed

| ength field of the header of a mni cell. 30 Still .anot her-
object of the invention is to indicate the. | ength of a mni cell using
a an extension code provided in the short fixed length field of the

header of Figereni iceld block diagram of aMdif7/ @ZHPheader analyzing

PCT/SE97/00117 | unit used to extract the user data‘%art.of a mini
cell from a user data channel using the extension
code method in accordance with the invention,

) Figure 18 is a block diagram of a modified mini cell header
analyzing unit used to extract the user data part of
a mini cell from a user data channel using either the
extension code method or the extension bit method,

. Figure 19 is a block diaéram showing a mini cell header
~ 10 : ) analyzing unit used to extract the user data part of
- a mini cell from a user data channel using the bit
‘extension method_ih accordance with the invention,

-'Figure 20 shows a mini cell's header wherein the circuit
identifier CID is used to indirectly indicate the
15 mini cell size,

Figure 21 is a mapping table used together with the indirect
‘method for indicating the cell size,

Figure 22 shows different tables which together span up an
address space used on the links of the transport
20 network in a mobile telephone system,

"Figure 23 is a block diagram of mobile telephone system
provided with the cell header analyzing units.

DETAILED DESCRIPTION OF EMBODIMENTS

25 In Figure 1 an ATM cell 1 is shown which comprises a

' header 2 and a payload 3. Conventionally the payload comprises
user data relating to an individual connection. In the
aforesaid PCT/SEY95/00575 patent document an ATM cell is
disclosed which in its payload carries one or more mini cells.

30 In the example shown in Figqure 1 three mini cells 4, 5 and 6
of different sizes are shown. The ATM header 2 comprises S
octets (1 octet = B bits = 1 byte) and its payload 3 comprises
48 octets. Each mini cell 4; 5, 6 comprises a header 7 and



Still another object of the invention is to indicate the | ength of a

mni cell using a short fixed length field in conbination with a

| engt-h extension qualifier field. Anot her object of the

knvention is to use length 5 extension qualifier field as an indicator of
an extended wo9mme¥der format of the mini cell. - PCH/SEPAUNDt her
object of the invention is to indicate the | ength of a mni cel
indirectly by associating the circuit 7 identifier CID of an individual
connection with a cell size 10 which is selected froma group of - .
predefined ceII Si zes. Still another object of the invention is
to indicate cell size of a mni cell indirectly by associating, on
a systen1mn5%t€aS|s acircuit identifier CCDwith a cell size. '

Each cel | size Iqrﬁﬁgﬁratﬂchﬁ\ﬁé:&h@l@.e%&eﬁthm We1QUhkadbr 7dpstsHdwer Cl D
which in turp 'é% l ?§n1tﬁ°§£§%t5 tLFFSmlnl é%i ﬁead?r sizes a:.lé1 a

nobi I-e tel ep one use§ nsport networ k :
reduced bandsf wqmceeﬁhhh%@ang@w e the ATT&\ﬁMSIt&B‘I éesamwatwm |1 make

it possible ¢alnddaferesiPeNGE!S ottets Brombie £H%5028b conceivableh IThege
nunber  of C%%Ctéegﬁsheg’ﬁéf mr%{i%e% EaEQP:EuJQ I?Ldentifier CID, which
identifies the established connection/circuit, a payload type
selector PTS which identifies different payload types such as
user data, control data, maintenance data, a length indicator
10 LEN, and a header integrity check field/bit HIC, which
supervises the header integrity. The length indicator LEN
defines the size of the payload of the individual mini cell.

There is a need for distinguishing between different
types of mini cells. The following is reguired to indicate
15 with the PTS field:

User information of fixed length: The length indicator

LEN is not necessary in the header and the user information

length is instead configured into the system and into the

sexrvice. For "GSM full rate", the user information length is

20 35 octets, for PDC full rate it is 20 octets and for "D-AMPS
full rate" it is 23 octets

User 1nformat10n of different sizes, i.e. user
information with variable length: This is the preferred
- embodiment and will be described below. To use the PTS field
25 in order to indicate user information with variable length is
a future proof solution. ' | |

User 1nformat10n of dlfferent sizes of extended lengths
OAM information per c1rcu1t/connectlon

Synchronization information: The use of the .PTS field for
30 this purpose is optional. '

In Figure 3 the cell header 7 is shown to comprise a
fixed size length field 10, referred to as LEN field, which is
used to indicate the size of the user data of the mini cell to



field, wll increase the bandwidth gain if statistical mul ti pl exi ng
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‘which the header belongs. The size of the mini cell is
indicated in this field 10 using linear coding. Linear coding

means that the code corresponds to the actual size of the mini

cell. For example, if the cell length is 5 octets a binary 5
(000101) is written into the LEN field. For short mini cell
sizes the fixed length field 10 will occupy much band width
but all of the occupied band width is not used for
transmission of useful information as exemplified by the
leading zeros in the two examples given. It should be noted
that the LEN field 10 is carried by each mini cell of an
individual connection. A further drawback with this fixed size
LEN field 10 is that the range of cell sizes which can be
expressed with linear coding is restricted. With a fixed size
LEN field 10 comprising 6 bits cell sizes from 1 to 64 octets

 can be indicated. Should larger cell sizes be used for an

individual'connection. then the length of the fixed size

length field 10 must be enlarged which in turn leads to even
more waste of band width.

In Figure 4 a fixed size length field 11 in accordance .
with the invention is shown. Non-linear coding is used to
indicate a wide range of different cell sizes. In the example
given 3 bits are used in én octet, for example octet 9, of a
mini cell's header. The rest of the bits of the same octet are
free and can be used for any of the above listed purposes.
This contributes to reduce the overall size of the header
which in its turn increases the efficiency with which the band
width is used.

In a mobile telephony system mini cells are generated by
voice coders. 'Today the current IS 95 voice coders uses 2, 5,

10 or 22 octets. Using the fixed size length field 10 in

accordance with said ANSI document 7 bits would be required in
the header of the mini cell in order to indicate a cell size
of 22 octets. With the non-linear coding in accordance with
Figure 4 the fixed size length field 11 is 3 bits. This gives
a band width saving of 10% for an IS 95 voice coder that



Figure 3 shows an octet of the cell header of Figure 2, said

octet conprising a fixed size length field for indi- cating
the length of the mni cell, ' Figure 4 shows an octet in the header of
.a mni cell, said 5 octet conprising a fixed size Ieng}h field
linearly wOo97276% coded in accordance with the inventi QEISEIN0NT oo 5
i's a mappi ng table, Figure 6 shows the fixed size length field and an
ext ended fixed size length®field created by the extension bit
10 met hod in accordance with the invention, Figure 7 is a
mappi ng tabl e, Figure 8 shows a fixed size Iength field and an
extended fixgdrates at 2 kbpél(geohggg§|béf eldngheated with the extension
code. met hod in accordance wth the invention, 15 Figure 9

shows t he basic ﬁnrntguxé 53 anmappingl| talbke eader shbwn which is to WRich is
provi ded wi tu@eﬁ EBQ&% )ﬁﬁ.‘ihl ‘éngﬁ.ﬁeé gl fe Ahgtn fiela 11 4 i d&FHdlince

extensi on qual | f nBr|S|qg ferent extension
codes, o "lFPQGPQ ﬁEV?45¥?q:aBF ppears from the table the code values

5 do not correspond to the mini cells sizes but instead
predefined cell sizes are allocated to a'respective code value
only three code bits are used. Examples of mini cells sizes
are given in the size column of the mapping list. The sizes
vary from 4 to 60 octets. Of course the range can be

10 increased, but the maximum number of sizes is given by the
number of code bits used. '

To expand the number of sizes that can be used together

with the non-linear coding it is possible to extend the fixed
LEN field 11 on demand. Two methods will be described. Either

15 an extension bit in the fixed size LEN field 11 is used as a
qualifier for extension of the LEN field 11 and the method
is referred to as the extension bit method, or is one of the
length field codes used as qualifier for extension of the LEN
field 11 in which case the method is referred to as the

20 extension code method.

In Figure 6 a bit 13, also labeled E, following the LEN
field 11 is xeserved as an extension bit 13. When the
extension bit 13 is set to 1 this will indicate that the
header of the mini cell comprises an extended LEN field 14 of

25 the same size as the fixed size LEN field. When the extension
bit is zero, the cell header comprises the fixed LEN field 11
only.

The extended length f1e1d 14 comprlses 3 bits in the
illustrated example

30 When the extension bit 13 is set the number of bits _
available for the mapping table 12 will increase from 3 to 6
bits leaving a mapping table 15 shown in Pigure 7. Since the
extension bit 13 is reserved for this purpose it cannot be
used for code size mapping purposes.



20 - Figure 11 shows the extended format of a mini cell, Fi gure 12

shows the mni cell of Figure 9 in its extended format when

- predefined extension codes are present in - the length
-extension qualifier field, Figure 13 is a table, 25 Figure 14 -
shows an opgpabhfse and mai ntenance cel |, Figure 15 persedgibmak di agram:
showing a mni cell header analyzing unit used to extract,
fromthe user data - channglb, the user data part of a mni cel

i n which the fixed size length field carries the nen-Ilinear 30
coding in accordance with the invention, Figure 16 shows a mini

cell's header and user data as extracted fromthe user data
channel , A variation of the extension bit method is to append an

extension bit 11B to the extended LEN field 14. The appended
extension field is used to indicate if there is a further
extended LEN field in the header in the mini cell or not. If

5 the appended extension bit 11B is set to 1 this indicates that
a second extended length field 14A should be added to the
header, thus increasing the number of code bits in table 15
from 6 to 9. If the éppended extension field comprises a bit
which is set to 0 no such second field is used.

10 In Figure 8 the extension code method is illustrated. In
‘accordance with this method a code in the fixed length field
11 of Figure 4 is reserved and is used as extension code.
Suppose, as an example, that binary code 111 in mapping table
12 is used as an extension code. When this code 111 is presenﬁ

15 in the fixed length field 11 it means that an extended leﬁgth
field 14 should be included in the header of the mini cell.
Thus another 3 bits are available for size mapping. This has
been illustrated in Figure 8. This method will reduce the
number of sizes in mapping table 12 with 1 and will add

20 another seven cell sizes that can be mapped on the additional
8 code values of the extended length field 14.

From band, width efficiency view the extension code method
is better than the extension bit method since it requires 3
bits, while the extension bit method requires 4 bits. Looking
25 on the value range the extension bit method is better than the
extension code method since it provides 16 different cell
sizes compared to 14 as provided by the extension code method.

In Figure 9 the extension bit method has been combined
with the extension code method in a manner that allows for
30 high efficiency use of the bits available in a cell header
while at the same time a broad range of cell sizes are covered
and the band width is used efficiently.

The basic format of the mini cell using this combined
coding method is shown in Figure 9. The mini cell comprises a
35 header 21 of 2 octets and a payload part 22 which may comprise
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6 . Figure 17 is a bl ock dlagran1of a mni cell header analyzing
unit- used to extract the user data part of a mni cell froma
.user data channel using the extension code net ho éﬁﬁ
accordance wWWOP7TRFE0 | nvention, . 5 Figure 18 is a bl ock di 5§T 117

nodi fied mni cell header : analyzing unit used to extract the.
user data part of a mni é&l| froma user data channel using
either the ext ensi on code nethod or the extension bit nethod,

Figure 19 is a bl ock diagram showing a mni cell header 10

anal yzi ng uridbmuseds tos ddaast. §he HseF fBHé% Qébﬁlﬁicant bits of thé m ni
cell from a_user da%a channel iingsthe eﬁPSIon nephod

. accor dandERGFRHOH e Mgy CERL s 1RagEased, 1903 SHRRKL £
header wher diengthefie¥d (83X, LEN field, in ithenhiehder. CTite iIENISLdeltlio23

ndirect!y iddipeabes ks, e hepdetdsd Sohp2iils a CIp el 9421 IS 2

oDl N0 L abl g URed Aoy AL, L0 LI TSC e ene cardlSER8 (O

which the mini cell belongs. Also in the header there is a
length extension qualifier field 25, LEQ field, and a header
integrity field 26, HIC field, both 2 bits long.

_ In accordance with the invention the length extension
10 qualifier LEQ 25 is defined as a length extension for the
payload and as a header extension. When LEQ takes the binary
codes of 00, 01 and 10 the mini cell has the basic format
shown in Figure 9 and the code bits of LEQ constitute bits to
be appended to the LEN field 23. In this case the LEQ field
15 will thus serve as an extension of the LEN field 23.

In particular, 2* different values in LEN field 23 is
associated to the binary 00 code existing in the LEQ field 25,
2* different values in LEN field 23 is associated with the
binary 01 code existing in LEQ field 25 and 2* different values

20 in LEN 23 is associated with the binary code 10 existing in

LEQ field 25. This is illustrated in Figure 10. This gives a
total of 48 different length values in accordance with the
following general expression:

length of LED in bit : X £ LEN in bi
[2 o n s__m] x [2 ength o . u] ,

25 where m is the number of codes used to indicate the extended
format of the mini cell

| Accordingly the payload size can be chosen from forty-
eight length.values. In the example given the length values
are coded as 1 to 48.

30 - When the LEQ field 25 takes the binary code 11 this
signifies that the basic cell format should be extended. The
extended format is shown in Figure 11. The LEQ field 25 has a
double meaning. The double meaning of LEQ is (i) it is used as
the two most significant bits of length indication, i.e. LEQ x



Fi gure 22 shows different tables which together span up an

address space used on the |links of the transport 20° network in a
nobi{ e 4 el ephone system Figure 23 is a block diagram of nobile

t el ephone system provided with the cell header anal yzing

uni t's. wo ¥¥éLED DESCRI PTI ON OF EMODI MENTS 25 PCTISEYTOOgLIT € 1 an
ATM cell "1 is shown which conprises a . header 2 and a payl oad 3.
Conventionally the payl oad conprisesi2  user data relating to an

i ndi vi dual connection. ‘In the - aforesaid PCT/ SE95/ 00575 pat ent docunent
an ATMcell is di scl osed which in its payload carries one or nore mni
cells. 30 In the exanple shown in Figure 1 three mni cells 4, 5 and 6

of differ@nLE ASs ShPRnshB oWk SAPRAhdAibri IHmsedsas sndicatigg ets (1
octet = 8olfi estended Hemdeandortnat pasy | shasm3 icoRpguses 11 andl82¢ctiees. Each

mni cell ¢fe RenOr AW I58% InbEAGREted @0 an extension qui®i${e27690
PCT/SE97/001%7 . , . .
field 27, EXQ field 27. The EXQ field 27 comprises 4 bits.

5 Of the four bits of the EXQ field 27 the binary values of
0000 and 0001 are reserved for use together with a further
length field 29, LENE field, in the manner shown in Figures 12
and 13. In particular the least significant bit in EXQ field
27 should be appended to the seven bits in the further LENE

10 field 29 in a manner shown in the dashed rectangle 31 in
Figure 13. This is similar to what shown in Figure 10. For the
EXQ binary value of 0 this will give_lze different length
values and for the EXQ binary value of 1 this will give
another 128 different iength values. |

15 The number of different length values that can be used
with this wethod is given by the following general expression:

[2nunbor of EXQ bits unod} x [znmnbox of bits in LEN 2’]

In a preferred embodiment of the invention an EXQ value
of 0 is used to indicate mini cell 1engths varying from 1 to
20 128 octets and an EXQ value of 1 is uséd_to indicate mini cell
lengths vérying from 129 to 256 octets.

It should be noted that the length of the mini cell shown
in Figures 9 and 12 is indicated by using a linear coding.

An EXQ value of 2 (binary 0010) is used to signify that
25 the mini cell is an operation and maintenance cell, OAM cell,
that comprises a header 32, and an OAM information field 33 as
shown in Figure 14. The header 32 is similar to the header 21
in Figure 12. In the LEQ field 25 the binary code 11 is
present and in the EXQ'field 27 the binary code 0010 is
30 ?resent. ' '

The EXQ code 3 (binary 0011) is used to indicate a fixed
length mini cell, for example for the DAMPS system standard.

Other EXQ values can be used for other systems standards or
- services.



7 user dat a. In Figure 2 an exanple of a mni cell header
7 is.shown ~ to conprise 2 octets 8, 9. Oher mni cell header sizes are
al so.concei vabl e dependi ng on- the ATM system design. A mni 5 cell header
size of 3 octets or nore are al so conceivable. The m ni cell header.7
conprises a cwpeurM dentifier C D, which i dentifies theCHEHMILhHed
connection/circuit, a payload type sel ector PTS which identifies

di fferent  payl oad types such as. usé3 data, control data, maintenance
data, a length indicator 10 LEN, and a header integrity check field/bit

H C, which supervi ses the header integrity. The length indicator LEN
defines the size t Iodl vi - V0 ; .

There is a need Fgé élgg?P‘?l%f'iu\lg%ﬂil%g(xbgtgs\e‘g%éaéi%lgygrg}.h%ng%%ﬁl%nesce&flsrﬁ
cel|'s. The PRGTEANHFEsLIF AMINGd iSormaELeRe 15 with the PTS fiel d:

User- i nformation.of fix enath:. The. th indi . s ,.not
necessary in t he *flek grsgﬁéeﬁ%g&ggpsfﬁ ’(Q)t?rfix;tnlka&%’ %%EBEF%%%?%L:E:#%& ead
confi gured ithe hepdesyef cphaminincglihat the masgigumehagor rensily @f 2r at e,
t he ‘usersi nfoytetisi.0BiveNotWis et ricBbonCtid avdiQabPRChits | aratusdd ins 20

octets and féH ég?iéyEEE way to cover all ranges of values.
!

ni

In Figures 9, 11, 12, 14 preferred sizes are indicated
under the respective fields. The indicated sizes are just
_ examples and many other sizes of the different fields can be
10 used. Other LEQ and EXQ codes than the indicated can be used
as bits that are appended to the LEN field 23 and LENE field
29.

In Figure 15 a block schema of a cell header reading
device is shown. It comprises a shift register 19, a first
15 counter 20, a latch register 30, a ROM memory 40, a second
counter 50 and a multiplexor 60. A bit stream comprising the
user data of the mini cells is shifted into shift register 19
at one input thereof. A clock signal controls the frequency at
which the data bits are shifted into the shift register 19.
'20_ The clock signals are counted by the first counter 20 which is
used to extract the fixed size length field 11 of a mini cell
and write its data into the register 30. The fixed length.
field or rather the information therein is used as address to
the ROM memory 40 which has been configured with the mapping
25 table shown in Figure 5. Accoxrdingly, an individual code, in
the following referred to as length code, will'correspond to a
specific length of the user data. From the ROM memory 40 the
size of the user data (mini cell size minus the size of the
. header) is read and is sent to the second counter 50 which
30 controls the multiplexor 60 such that at the output 61 thereof
the user data will appear. Suppose the fifst counter 20 reads
the binary code 011 from the user data channel. This code is
used as address to the ROM memory and at this address the cell
. size 20 is stored. Accordingly the length of the user data
35 should be 20 octets. Next the second counter 50 counts the



full rate" it is 23 octets. User information of different sizes,

| .e. user information with variable l.ength: This is the preferred
enbodi rent and will be described below. To use the PTS field 25 in order
to0 indicate user information with variable length is a future proof
solution.  woomreee User information of different sizes wmimsestmnged

| engt hs. OAM i nformati on per circuit/connection. .
Synchroni zation information: The useief the PTS field for 30 thi s purpose
i's optional. In Figure 3 the cell header 7 is shown to conprise
a fixed size length field 10, referred to as LEN field, which is

used to indjicate the size of the user data of the mini cell to
WD 97/276§gllow1ng 20 octets bit by bit by counting [RQoRTEFPSHEING

number of clock pulses. The multiplexor 60 is shown to have an
arm 62 which is movable between the indicated two positions.
Initially counter 50 sets the arm 62 to the lower position
5 shown with dashed lines and no output data will appear at
. output 61. When the second counter 50 receives the cell size
from the ROM memory 40 it moves arm 62 into the upper
position. In the upper position arm 62 comnects to a line 63
_ which in its turn is connected to the input user data channel.
10 When the second counter 50 has counted 20 octets it moves arm
62 back to its initial position and the correct number of
octets has now been produced at output 61.

In Figure 16 the extraction of the fixed size length
field 11 from the user data channel at time t, is indicated. At
15 time t, counter 20 starts to éount_zo octets bit by bit and at
time t, counter 20 has counted 20 octets. Accordingly arm 62
will be in the upper position in Figure 15 between times t, and
t,.

In the cell header reading device shown in Figure 15 a
- 20 . predefined number of length codes and cell sizes are stored in
' 'ROM 40. In the cell header reading device shown in Figure 17 a
RAM memory 70 is used to which length codes and cell sizes are
written from a control system 80. In this manner it is
possible to configure different specific mini cell sizes for
25 individual mobile telephone systems.

The mini cell sizes stored in ROM 40 are global in the
sense that an individual length code, for example 101, relate
to all connections which use wmini cells with this length code.

It is, however possible to have a specific mini cell size
30 for a specific connection or for a specific physical link by
using the control system 80 and the RAM memory 70 as will be
described in connection with Flgures 18-27.

Figure 18 is a block dlagram of a cell header reading
device used for implementing the extension code method. In



8 whi ch the header bel ongs. The size of the mni cell is

indicated in this field 10 using linear coding. Linear coding nmeans
that. the code corresponds to the actual size of the mni cell. For
exanple, if the cell length is 5 octets a binary 5 5 (000101) is witten
into. the LENwo sl For short nmini cell sizes the fixe&CFERYMOAIY| el d 10
wi || occupy. nuch band w dth but all of the occupied band width is not.
used for transm ssi on of useful in¥drmation as exenplified by the

| eadi ng zeros in the two exanples given. It should be noted 10 that the
LEN field 10 is carried by each mni cell of an I ndi vi dual connecti on.

A further dﬁ?ﬁ% lis"“‘btﬂ%cgﬁi Sifh ¥R YaR functiddh fd£lbri@spenaiag the range
of cell sizes I ch can expre seg_£$%gsllnear coding is restricted.
i

N Ca e -
Wth a fixeBlQfk% in FiopEReiRpad % FHitE L8 FCsi zes from1 to
64 octets l8esignathiensndTbat etircwihodid flexsgérom ethatsishoynhan Begures an
i ndi vi dual £oNOEStI-ONn tRER therd SOt RhphPsrdl Xar WHieh is ukeautd field
10 nust be Snlangeqﬁyhlch in turn Ieg%i %o even J@%e %gs%ggg% Q9nd
width, 5 detect the exyengign £4q8.edis{tPE Pehth T 11 o 'dnce 20
with the i nveiggers iz sshowactdbridd ndsichc odungs i dows ddet §1rst covrfierate a
wi de range 9 g ff iRl Celhed @9S Hab HREnCYSP the extetli¥@N1éndin s are
used in an octet, for exanple ctﬁg 9, of g . . . . .
field, or specifically the data therein, is again written into
the register 30. The various sizes associated with the
10 extended field 14 must be added to the RAM memory 70. This
implies that the number of cell sizes in the RAM memory will
be doubled. In practice this means that a new memory bank will
be used in the RAM memory 70. Unit 110 is a D-latch which
latches the output value of the comparator 90 and uses it to
15 address the new memory bank, in the RAM memoxy. 70.

The comparator 90 and the subtractor 100 are the_units
~that will handle the extended length field 14 so that the
position in the header will be moved when the extension code
is detected. Three extra bits will be added to the length
20 field 11 and it is these extra bits that will be used to
indicate the cell length. Accordingly the fixed size length
field 11 is replaced with the extended length field 14 which
is inserted into the data stream. '

Compared with the operation of the circuit in Figure 15
25 or 17 where a field is written into the memory, in Figure 18
another field is written into the memory 70.

The cell header reading device shown in Figure 18 can
also be used in order to implement the extension bit method.
This is indidated in Figure 19. From the register 30 that

30 contains the fixed size length field 11 the extension bit 13

' is extracted and is used to increase the address range. The-
extension bit will count down the first counter 20 with three
bits, indicated by the subtractor 100. This implies that three
new bits will be written into register 30 and these new three

35 bits plus the old three bits, i.e. altogether six bits, are



mni cell's header. The rest of the bits of the sane octet are free
and can be used for any of the above |isted purposes. 25 This contributes

to reduce the overall size of the header which in its turn increases
the efficiency with which the band wi dth is used. . In a
"nobi l e tel agphomsesoystem mni cells are generated by RCAISROTRMYET S.
Today t-he current IS 95 voice coders uses 2, 5, 30 10 or 22 octets. Using
the fixed size length field 10 in 16 accordance with said ANSI docunent 7
bits would be required in t he header of the mni cell in order to
indicate a cell size of 22 octets. Wth the non-linear coding in
accordance with Figure 4 the fixed size length field 11 is 3 bits.

This gi veds8d tq ddFesF dite RN REMBEY 18003 SYARoL 5268 DY the &ider t hat
WD 97/ 276%rows. In this manner the number of cell BEZéSENd Ofkehy

9 increased.

The ROM memory 40 may have several different mapping

5 tables of the kind shown in Figure 5. It is possible to change
from one mapping table to another in response to a predefined
length code provided in the header of a mini cell. In this
mammer it will be possible to switch from a first set of mini
cell lengths, for example 4, 8, 16, 20 to a second set of

i0 lengths, for example 3, 6, 9, 12. Instead of using a ROM
memory 40 configured with the mapping table shown in Figure 5
a RAM memory can be used for the same purpose. This will
enable the control system 80 to write in new a new set of mini
cell lengths in the RAM memory. The whole table can also ne

15 transferred in a control message. o

. Instead of providing each cell with a fixed size length
field which is used to indicate the mini cell size it is
possible to use an implicit method of indicating the mini cell
size which does not use any length field in the mini cell

20 bheader. According to the implicit method of indicating mini
celi'sizes, information relating to the sizes is resident
within the system network. Instead of using a dedicated field
to indicate the cell size an existing field in the mini cell
header is used. In the preferred embodiment of the invention

25 mini cell sizes are mapped on the identities of established
connections. Accordingly sizes are not global but connection
oriented.

The identity of a connection is given by the CID field of
a connection. in Figure 20 the mini cell header 7 is shown to
30 comprise a CID field 71. The actual size of the CID field 71
depends on the system but generally two octets should be
sufficient. By using the same mapping method as described in
connection with Figures 6 and 7 a mapping table 72 results.

Accordingly the fixed length field 11 has been discarded.
35 This will increase the band width efficiency. The CID value is



operates at 2 kbps (5 octets per 20 ns). In Figure 5 a mappi ng
table 12 is shown which is to be used together with a fixed size length
field 11 in accordance with the ihvention. As appears fromthe table
the code val yRpeR76980 NOt correspond to the mni cells sizegrlawirdondt ead
predefined cell sizes are allocated to a respective code val ue only
three code bits are used. Exanples of jmni cells sizes are given in the
size colum of the mapping list. The sizes vary from4 to 60 octets. O
course the range can be 10 increased, but the maxi mum nunber of sizes is
gi ven by the nunber of code bits used. To expand the nunber
of sizes thsedcan dddress tpFdehBAM memiy VO Ha Régure nthransbdisng it is
EOSZI bl e L @d:@o&'_ated Hﬂe%ﬁé wimrtol bﬁélné%fa%oi_ Jsb,ﬁaneeaa@dexj TMdEﬁEN:%]?éﬁF\é\ﬂ |1|1
e descri : er an ensi on_bi n e fixed size ie

i s used as(?lfm-:"éh ghﬁlr%fper“f %}“'—‘efﬁgﬁﬁ}"%ﬁ %4 tr‘klg Eékl Y% L lﬁﬁ&hteﬁe met hod
i s referredn yegister tankiignused ast addressr tostbacRRAM mawery 70.edgt h
:‘Nih el ﬁ cpde&hﬁ%eﬁlaﬁﬁeﬂuaxézfé ?wimobeteat ?é'ﬁa{'[n%i[bdz)fgei:béeh%e idé‘ﬂtg.'tfi &%hi 3

i ch case the is.referr 0 e extensi on._code od.
In Figure é&g Sgggggfs%?%cfﬁﬁﬂﬁgﬁganE?géoﬁq%nﬁeﬁgt?hgkL mlnliﬁg%gg 11 is
reserved asisged @Rt theioenngaticn. hpeardirsly no addihiowml IMEMOXY s set to 1

this wll Lig&é'k:@at gréhideddt® for stBedfgrtd ddlacibAi b&skdert QRITDS @8da4

ext ended field_ 14 of 25 th _Skze.as th i xed size LEN field.
When t he ef?gﬁsggnt&e éﬁnl cell a%sggggtg Wit sals éf&. -

10 At set up of a connection the control system 80 will
receive a message which requests {a) that a connection should
be set up between to identified end points and (b) that this-
connection. shall use mini cells having a size of X octets. X

is supposed to be an integer selected among the available cell
15 sizes. Next the control circuit selects a free CID among

logical addresses provided by the ATM network. For the sake of
the example CID=7 is selected.'The control system 80 will now
use 7 as an address to the RAM wmemory 70 and will write at
this address the mini cell size X. The cell header reading

20 device shown in Figure 17 will then operate in the same manner
as described. It should be noted that the mapping takes place
at connection set-up.

It should be noted that one and the same CID may relate

to several different mini cell sizes depending on the fact

25 that cells having the same CID can be transported on different
virtual connections VC:s. This is illustrated in Figure 22
wherein a typical address structure used in an ATM network is
shown. To each physical link, referred to as physical route,
in the ATM network, there is a physical link table 140 having

30 a number of entries, for example the indicated entries 0-23.
To each physical link is associated a respective VPI/VCI
(virtual path/virtual identifier) table 150. As an example



bit is zero, the cell header conprises the fixed LEN field 11 only.

The extended length field 14 conprises 3 bits in the i1 lustrated
exanple. 30 When the extension bit 13 is set the nunber of bits

dvail able for . the mapping table 12 will increase from3 to 6 bits

| eavi ng a ndYH72@ abl e 15 shown in Figure 7. Since the PCI/SESH@MT on bit
13 is reserved for this purpose it cannot be ~ used for code size
mappi ng pur poses. . WO 97/487690

PCT/ SE97/ 00117 10 -A
variation of the extension b|t met hod i.s to append an extension bit 11B

to the extepded éf@qiééﬂéifk 1TB§tﬂQp694ﬁ$ss in each physical link. In

each VC connection, identified with an VCI-/VPI value, there
is as an example 256 mini cell connectlons each having its
individual CID.

5 In Figure 23 there is_shown a mobile telephone system
- comprising an ATM network 200 with a sending unit 201 and a
receiving unit 202 are connected via respective link 205 and
206. User data sources 203 are connected to the sending unit
over a respective connection as shown symbolically by the

10 lines 209. User data sinks 204 are connected to the receiving

~unit 202 over a respective comnection 210. Connections 209,
formed by mini cells, are multiplexed together in the sending
unit 201 with a non shownlmultiplexor. Likewise there is a non
shown demultiplexor in the receiving unit 202 that demulti-

15 Plexes mini cells belonging to connections which are termin-
ated by the user data sinks 204. In the sending unit 201 there
is a mini cell header reading device 207 of the kind shown in
any of Figures 15, 17, 18 or 19 and in the receiving unit
there is a similar mini cell header reading device 208 of the

20 kind shown in any of Figures 15, 17, 18 or 19.



extension field is used ﬁ ate if there |s a5f$Lther 4 SXte?gﬁgitEN
field in the header int ot . e appended ex

bit 11Bis set to 1 this u ntﬂﬂn a second extended length field
14A shoul d be_added to the headér, *t hus i ncreasi ng the_nunber of code
bits in tabl eM®2%® tom g 1o 9. If the appended extensi oRCTSEY
conprises a bit which is set to O 28 such second field is used. 10

In Figure 8 the extension code nmethod is”illustrated. In accordance

with this method a code in the fixed length fi re 4.is
. . pﬁgg SH E;% BEEN
n

)

reserved and is used as extension code. S exangl e, that
binary code 111 in mapping table - - l12ramusised as nsionlcode. \Wen
this code 111 is present 15 in the fixed length field 11 it nmeans that an
extended | endth A meyhod @OlithGEMQiﬁhgisizbudédaimﬁnﬂucdiaadaraoﬁobtmeln n

cel | . | Taaig@wmfmammatms aAddenb) %hé?én?'a?ece’ﬁpl% Bg. J& Wg
V.
a

peen T11ustrg iz ;’r%é‘g% %h%gleaﬂanﬁoee n(ﬁ’ﬁé’f’%@ﬁ'éﬁedcﬂl

Ssizes in napp
Sizes that cahabesaﬁ;qopmilonehgehamuiaanmi is a siort0daxedl Ueageh #i&iq
extended | en ﬁ?cﬂ gx%ﬁllnear rom bandw dth efficiency viewthe

ext ensi on co %%t? ‘'han the extension bit nethod since it

requires 3 mtnﬁathw 1) absofaq&résIvm&hbbiagﬁtim%n{?%guhaﬁg fs?biﬁs

Looki ng 25 on t he val ue range_the extension bit net er than the
ext ensi on cobBahetdidH CSldcEire Prigaler romprises an exsension bitzes

conpared to pfovfadd Q¥ @adabyikde HdLNThgBhCLARdTEIAIA extension bit,
10 if set, indicating that a further fixed size length field
follows said fixed size length field in said header.

3. A method in accordance with claim 1 characterized in that

said length indicator comprises a predefined code which, if
present, indicates that a further fixed size length field
15 follows said fixed size length field in said header.

4. A method to indicate the size of a mini cell in a mobile
telephone communications system characterized in that the mini

cell length is indicated indirectly by the identity CID of the .
- connection which is made up of the cells the size of which are
20 to be indicated.

5. A method in accordance with claim 4 characterized in that
said size is mapped on said connection identity CID during
connection set up. '

6. A method in accordance with claim 5 characterized in that

25 a number of different cell sizes are mapped on a number of
predefined connection identities during system initialization.

7. A methed in accordance with claim 6 characterized in that

mini cell length is indicated indirectly by a group 1dent1f1er
(VP or VC) common to a number of different connectlons
30 extending along a common path. :

8. A method of 1nd1cat1ng the 1ength of a mini cell in
accordance with clalm 1 characterlzed in that the 1nformat10n

ThlS Sheet Has Been Re’ill




In Figure 9 the exten ’mi& |t nmet hod has been conbi ned with the

ext ensi on code net hod; ﬂmuuﬂ"w allows for 30 high efficiency use
of the bits avail able while.at the sane tinme a broad

range of cell sizes are coverea *and the band width is used
efficientlywo9727690 The basic format of the mni cell pasisegroitns
- conbi ned codi ng nethod is shown in Figure 9. The mni cell conprises a
35 header 21 of 2 octets and a paylsmd p3g eR—ARy—epnpri se
PCT/ SE97/ 00117 WD 97/ 27690 THIS ‘SHEET HAS BEEN | | “11
from1l to 48 oct ets The four Ieast si gnificant B'EPIS\CGD t he | engt h of
i eld 23, LEN

‘the mni cell.d i e

field, in ’ieef“fse g %’1 ?jépl Jﬁ’@ §d"cat°’éolrﬁ)ﬂa?8§d4°’6| %11 FiFSFeader

al so Corrpra'fsé@“&rm boﬁaéiqngmf a memory in a mini cell header reading
device, and that the cell length indicator is used as address

to said cell size.

5 9. A method of indicating the length of a mini cell in
~ accordance with ¢laim 6 characterized in that the connection
identity CID is mapped on cell size at memory locations of a
memory in a mini cell header reading device, and that the cell
length indicator is used as address to said cell size.

10 10. A method of indicating the size of a mini cell which
comprises a header and a payload, said header comprising a
length field (23), LEN field, comprising a first number of
bits used to indicate the size of the mini cell characterized -
in that said header comprises a length extension qualifier

15 field (25), LEQ field, having a predefined second number of
bits used as length extension code for extending the length
field (23) and for extending the header (21) of said mini cell
as well as for extending the payload -of the mini cell.

11. A method in accordance with claim 10 characterlzed in

20 that said bits of said LEQ field are deflnlng a first set of
code values, which when present is said LEQ field are appendedl
to said first number of bits in the LEN field so as to
indicate the size of the_payload of said mini cell using a
linear coding scheme.

25 12. A method in accordance with claim 11, characterized in
that to each code value of said first set there are associated

2" different values, where N equals_said second number of bitsT

13. A method in accordance with claim 12 characterized in

that said bits of said LEQ field (27) define a second a second
30 code value, different from said first set of code values, said

second code value when present in the LEQ field indicates that

the header of the mini cell is extended with a further header
(28), comprising a further length field (29) and that said

i




5 which occupies 8 bits and which identifies the circuit to

whi ch the

mni cell belongs. Al so”mm ﬂ"mmmuﬂnere is a | engt h ext ensi on

qual-ifier field 25, LEQI der . integrity field 26, HC

.field, both 2 bits long. * *I'n"accordance with th di@ﬁﬁmd pn the
e

Iength ext erVéQ BiR7¢%9 quallfler LEQ 25 is defined as a | engt

xt ensi on for

t he payl oad and as a header extension. \Wen LEQ takes the binary

codes of 00, 01 and 10 the mini cell s t
Figure 9 and the code bits of LEQ constitut|dHif SHEED HAS BEEN
LEN field 23. In this case the LEQfield 1% w || REMAGEBErve

of the LEN fdrghtl 28ie1d (23) is rep1Rekai Git

, shown in
hppended to the
HS an extensi on

ehETER e

biiatal ues in

an
LEN field 23 i ate t he. blna 00 code.existi .. _the LEQ
field 25, flel%z[‘éﬂ]aﬁi‘? Vglr‘*&g 1P 5ed| G &%GeBY Fal %s@%fc‘%% ed with
t he blmwm:lebdméxsud mgnn-nCEEQ field 25 and 2[err] different
values 20 in LEN 23 js_associated with_the b|na5¥ code 10 exis |n In

h

LEQ fiel d - TR ®eFRod| 1R AGCarg@nce wigh ¢tafm

FRagrGEeriFed DYt oral of |

48 di f f gr endaslee B@bh e val &l eSongt id@@06aaRC L1 Wit inber of bies |awd nghagener al

he nunber of
cotes usod 59 fFEaes PEY LI koot ebEL i leni @D pulliEE oFld g e nUTDEr ©
Accor di ngl yaff he apagtnsd $h ZscdcrdabeeChobRcidiMMmhothiracterized in

10

15

that a sub set of bits of said EXQ field are used as extension
code appended to said third number of bits of said further LEN
field (29) so as to increase the number of sizes available for
said mini cell. |

16. A method in accordance with claim 15 characterized in
that to each extension code there is associated 2" different

length values, where M is the number of bits of said further

‘length field (29).

17. A method in accordance with claim 16 characterized in
that said EXQ field comprises a cell type code which when
present in the header of the mini cell indicates that the cell

- is an operation and maintenance cell comprising a header (32)

20

25

and a payload (33) comprising operation and maintenance
information. :

18. A cell header reading device for extracting, from a user
data channel the user data part of an individual connection,
comprising a shift_register into which the bit stream of the
user data channel is shifted in synchronism with clock pulses,
a first counter counting the size of a cell size indicating

- £ield in the header of the mini cell shifted into the shift

30

register in synchronism with said clock pulses, a latch
register connected to the first counter and to the shift
register to latch the information resident in the cell size
indicating field as counted by the first counter, a memory

‘connected to said latch register, a second counter connected

to the latch register and the memoxry for controlling a

- This Sheet Has Been R [i

(IR



ei ght | ength. values r ven the | engt h val ues are coded
as 1 to 48. lmﬂ m,mﬂ”ﬂ |mel d 25 takes the binary code 11 this

signifies that the bast c <eltl ﬁornat*shou d be extended. The ext ended

format is shown in Figure 11. The LEQ field 25 has a doubl e meani ng.

The doubl e WO&aME16# of LEQis (i) it is used as t he tIST/PRIIPO1L7
~significant bits of | engt h |nd|cat|on I.e. LEQ X WO

97/27690 22 TrysPSAYESESAS GEEY

12 2[err]+LEN as shown in Figure 9jand (RgpLACED i s usled as .

indication of extended header " f or mat Tgures 11 and 12,

fleI d 27, “‘Emg’@ﬁ aﬁ“' Ehé“}t* ﬁ@gﬁstglesggﬁfrtﬁéﬁn squakif i er

reglster is extracted from sazd user data bit stream,
characterized in that the information in the latch register is
used as address to the memory, and that at said address the
5 size of the user data part is stored.

19. A cell header reading device in accordance with claim 18
characterized in that said memory is a ROM memory in which
there is mapped at each address received from sald latch
register an individual cell size.

- 10 20. A cell header reading device in accordance with claim 19,
wherein there is a control system for controlling set up and
‘release of connections in a mobile telephone system
characterized in that said memory is a RAM memory in which
' said control system writes at each address received from said
15 latch register an individual cell size. '

21. A mobile telephone system comprising an ATM network to
which a sending unit (201) and a receiving unit (202) are
connected over a respective link (205, 206), said sending
device comprising means for multiplexing mini cells from user
20 data sources (203) into a user data stream, said receiving
device receiving a user data stream from said ATM network,
said latter user data stream comprising mini cells which
belong to connections that are to be terminated by user data
sinks (204) connected to the receiving device, characterized
- 25 in that said receiving device (202) comprises a cell header

reading device (208).

22. A mobile telephone system in accordance with claim 21,
characterized in that said sending device comprises a cell
header reading device (207).

30 23. A mobile telephone system in accordance with claim 22,

' wherein said cell header reading device comprises a shift
register into which said user data stream is shifted in
synchronism with clock pulses, a first counter counting the
size of a cell size indicating field in the header of the mini

\
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5 . O the four r“ E“ﬂﬂ“fl d 27 the binary val ues of 0000
and 0001 are reserved lm“ m l] with a further length field 29,

LENE fi el d, in.the manner Shown ™ nSFi bures 12 and 13. In particular
the least significant bit in EXQfield 27 shoul d bea Eﬁthe
seven bits i QW@’?’ﬂrther LENE 10 field 29 in a manner shovvn In the
dashed rectangle 31 in Figure 13. This is srmlar to what shown in .
Figure 10. For the EXQ bi nary val ¢ of 128 different
| engt h val ues and for the EXQ bi nary vhITHIS SHEEIT HAS 1l give.
another 128 different |ength val ues. TrRERhAOE&r of [different

length val U%éltlhéhn.ﬁ@ad bfntis @the shifwd iﬂé? o hEWifth sheq

foll owi ng ge ress 2 In a
preferred en‘%% ? éatﬁveﬁF?oﬁtﬁr "ég@e\fge&etg tR ﬂ’ff SOHBER*t o
i ndi cate ni mndcépl then@ln#@: RgiERgrf toniatqly the infogmavian yemident EXQ

val ue of 1 |t$1eU&éﬂlt§12é1dizﬁﬁIc%tEhE| £€8l4 as countBa! By M Wikl rom 129 to
256 octets |t shoul d

. otedt enth of the m cel |
shown. 2% opupESr & wiery toneSfal tS i 0abiR peMonl o Be R
An EXQ val u€oynter ( eprrestesd £o) the datceh txewdis§eirt gnd hehe Iemonyhdomi ni cel |
i s an oper atdopBrantingi A iNvigeesok| so PAMtCelhe user éﬂatoﬂ:(tm mSgs a

header 32, 8k 'ﬂ% ti fleld 3 re_1l4. The
header 32 | So&tiT EM e Beafgres 1 & ‘ﬁ?tEFgEF%'“ﬁaldr% %lé Bt i el d
25 t he blnaF?aEBSEEEH??% in that the information in the latch register is
10 © used as address to the memory, and that at said address the
size of the user data part is stored.

24. A mobile telephone system in accordance with claim 23

characterized in that said memory is a ROM memory in which

there is mapped at each address received from said latch
15 register an individual cell size. -

25. A mobile telephone system in accordance with claim 24,
wherein there 1s a control system for controlling set up and
release of connections in the mobile telephone system
characterized in that said memory is a RAM memory in which

20 said control system writes at each address received from said
latch register an individual cell size. |

¢
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present and in the EXQfield 27 the binary code 0010 is 30 present.

The EXQ code 3 (binary 0011) is used to indicate a fixed | ength m ni
cell; for exanple for the DAMPS system standard. Q her EXQ val ues can
be used for ot her s%stems st andards or servi ces. \\O

97/ 27690 ~ WO9M276 PCT/ SE97/ 001 FFTAREST00LL7

13 .. EXQ code val ues | xxx are used as synchronization cel Is;
wherein xxx is timng information. In the preferred enbodi ment a
mai n requirement is that the heade¥1df the mini cell at the maxinum has -
a length of 2 5 octets. Gven this restriction the available bits are used
in ‘an efficient way to coyer al} rbanges 9f %al ues. 1
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In Figures 9, 11, 12, 14 preferred sizes are indicated under the

respective fields. The indicated sizes are just exanpl es and nmany ot her
sizes of the different fields can be 10 used. Qher LEQ and EXQ codes than
‘the indicated can be used  as bits that are appended t b/ el d 23
and LENE fi 8YQ97276%079 In Figure 15 a bl ock schgﬁgﬂg? a182|
header. readi ng device is shown. It conprises a shift register 19, a
first 15 counter 20, a latch register 30, £OM nenory 40, a second
counter 50 and a nultiplexor 60. A bit stré€am conprising the user data

of the mni cells is shifted into shift register 19942 at one input
thereof. A clock signal controls the frequency at / which the data bits
are shifted into the shift registef 19. 20 [ThgggrpecK signals are counted

by the first counter gf@%Ch is GCOLE . t he fixed size length
eld 11 of anini clGD “and wiroiie ol COTEE

he register 30. The
fixed length field or rather the igaggnrtion therlein i s used as address
to t he ROM nenory 40 whi ch has bel@ nfli gur €d wift h t he mapping: 25
tabl e shown in Figure 5. Accordingly,OdA 1 ndivi dfal dode, in t he
following referred to as length cofle,OwW I8 dorrd&ond to a specific
“length of the user data. Fromthe nory| 402bhe size of the user
data (mni cell size ninus the siz¢ of @H: @sader)) is read and is sent
to the second counter 50 which 30 jcoht@dl s |the4dultijpl exor 60 such that at

the output 61 thereof - the user jdafaf @ ||| ap@gar. |Suppose the first

counter 20 reads the binary coge 911 trén1tm@ usgr data channel. This
cade is ' '
11A 11B
: L L {
- T 1 T 1 T 1 1 )
Fig.6 - |E E* !
11 14 11 . {
]

15
/
, - SEIZE
CODE | oCTETS)
000000
000001 4
000010
Fig.7
T T T
| 1791100 100
111101 125
111110 150
111111 200




used as address to the ROM nenory and at this address the cell size 20
is stored. Accordingly the Iength of the user data 35 should be 20 octets. .

Next the second counter 50 counts the : WO 97/ 27690
* PCT/ SE97/ 00117 ' 14 i ng 20
octets bit KPRy counting a corresponding nunberrgFm%ﬁﬁkgwbulses.
The mul.tiplexor 60 is shown to have an ~arm 62 which is novabl e between
the indicated two positions. InitB&1y counter 50 sets the arm62 to
the |l ower position 5 shown with dashed lines and no output data will
appear at out put 61. When the second counter 50 receives the cell size
fromthe ROM nenory 40 it novepy armyg2 into the upper _position. In the
upper position arm 62 connects*tera*+nRe 63 whichyin its turnis
‘connected to the input user ta pnanmgr. 10 vnen tnelsecond counter 50
has counted 20 quﬁEﬁé;t nmo\ygsyagm '
1) (R ' {
: )
24 25 28 26
[ [ [ [t
] H ) 7
CID E| LEN | | PAYLOAD
Q C P
8 2 4 2 .
_ 21 22
Fig.9
LEQ LEN
00 0000
; 00 0001
00 0010
Fia.10 00 | 1111
g 01 0000
01 0001
. 0010
01 1111
10 0000
. 0001
. 0010
10 1111




62 back to its initial position and the correct nunber of octets has
now been produced at output 61. : In Figure 16 the extraction of
the fixed size length field 11 fromthe user data channel at tine
tferr] is indigated, At 15 time t[err] counter 20 starts nt 20
octets bit bg‘bﬁi’fmé?"?d at time t[err] counter 20 has co%‘%{'gﬁg%%ct ets.
Accordingly arm 62 W || be in the upper position in Figure 15 between,
times t[err] and tlerr]. In the cell header reading device
shown in Figure 15 a 20 predefi ned nunmber of [ength codes and céll sizes
are stored in ROM 40. In the cell header reading device shown in

- Figure 17 a RAM nmenory 70 is used to which Iength codes and cell sizes
-~ are’ witten froma control system80. In this manner it is

possible to configure different specific mni cell sizes for 25

i ndi vi dual nobile tel ephone systens. The mni cell sizes stored
in ROM 40 are global in the sense #A& an individual |ength code, for
exanple 101, relate to all connections which use mini cells with this
| engt h code. - : It is, however possible to have a specific mni

cell size 30 for a specific connection or for a specific physical |ink by
using the control system 80 and the RAM nenmory 70 as will be descri bed
in connection with Figures 18-27. Figure 18 is a block diagram
of a cell header reading

28
N et S |
co |E| exa | 7|B®ENDED | pAVLOAD
o | 5 | HEADER N
g s 2
/ \
I
111

2 FIG.11



devi ce used for inplenenting the extension code method. In WO

97/ 27690 _ : PCT/ SE97/ 00117 15
Figure 18 bl ocks with the sane functions as correspondi ng bl ocks in
‘Figures 15 and 17 have the sane reference desi gnat i onSpedd@7615F Ui t
differs from®R%*®hown in Figures 15 and 17 in that there ?’g‘hg -
conparator 90 which is used to 5 detect the extension code. If there is a
mat ch, the conparator triggers a subtractor 100 whi ch counts _down the
first counter 20 by 3 counts. WienXhl s has been done the extended
| engt h field, or specifically the data therein, is again witten into
the register 30. The various sizes associated with the 10 extended field
14 nust be added to the RAM nenory 70. This inplies that the nunber of
cell sizes in the M nenory2&i I'l 27 bggdoubpgd. IZgpractice this neans
that a new nenory Mank w || e used in tHe RAM{nmenorv ¥0. {njif 110 is a
D-tatch whidh L H H ! |
| | ciD E|EXC=1|1ene || PAYLOAD
lal ¥ c c L
8 2 4 2 b
21 28 22
Fig.12
LEQ EXQ 31
s v ‘!_-—‘_ —————— -
11/0000(0000000|!
0001 1111111:
St e
Fig.13 29
24 25 7 26
/ A
L - H , .
CiD E |EXQ=2| | OAM INFO FIELD
Qf C
8 2 4 2
32 33



| at ches the output value of the conparator 90 and uses it to 15 address
the new nenory bank, in the RAM nenory 70. ' The conparator 90 and
t he 'subtractor 100 are the units that will handl e the extended | ength
field 14 so t ' position in the header will be noved when the
ext ensi on conSEW%kaﬁs detected. Three extra bits will be abtdedr8ihe
length 20 field 11 and it is these extra bits that will be used to )
indicate the cell |ength. Accordingly_th%_;ixed size length field 11
is replaced with the extended length fie 47 1.4 whi ch is inserted into
the data stream Conmpared with the operation of the circuit in
Figure 15 25 or 17 where a field is witten into the nenory, in Figure 18
another field is witten into the nenory 70. The cel |l header
readi ng device shown in Figure 18 can al so be used in order to
i npl ement the extension bit nethod. This is indicated in Figure 19.
Fromthe register 30 that 30 contains the fixed size length field 11 the
extension bit 13 is extracted and is used to increase the address
range. The extension bit will count down the first counter 20 with
t hree bits, indicated by the subtract 100. Thisgonplies that three

new bits will be wittenpAYa BAUi ster 30 t hes (i\e‘z"ithree 35 bits plus

the old three bits, i.e. STREMMIhe[ STX DTS, —are 567
' 19
60

Ly

\ .
CLC— > >
20 30

A
. 50
| Y %

length code

ROM | \cell
40’ size

- Fig.15

~to | 1t

L

- L=20 -
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16 used to address the RAM nenory 70 as synbolized by the six
arrows. In this nmanner the nunber of cell sizes has been i ncreased.
The ROM nenory, 4 have several different mapping 5 tabl f the kind
shown in Fi gu*@%’.’%y is possible to change from one mﬁ%ﬁﬁﬁ”(@&’e to
anot her -in response to a predefined | ength code provided in the header.
of amni cell. In this mamer it will be possible to switch froma
first set of mni’ cell lengths, for -exanple 4, 8, 16, 20 to a second
set of 10 lengths, for exanple 3, 6, 9, 12. Instead of using a ROM
menory 40 configured with the napping table shown in Figure 5 a RAM
menory can be used for the sane purpose. Miils will enabl e the control
system 80 to wite in new a new set of mni cell lengths in the RAM
menory. The whole table can also ne 15 transferred in a control nessage.

USER 63 6|2
STF?EA\M 19 C; [20
| CLC\ 1 >55 ] .60
20 {1 0 50
~ | p %
| RAM
70’ -
80
v

CONTROL

Fig.17



| nstead of providing each cell with a fixed size length field which is
used to indicate the mni cell size it is possible to use an inplicit
nmet hod of indicating the mni cell si ze which does not use any |length
fieldin the mni cell 20 header. According to the inplicit _nethod of

i ndi cating P29 co|| sjzes, information relating to tHECET 1y

resi dent. within the systemnetwork. Instead of using a dedicated field
to indicate the cell size an existing field in the mni cell header is
used. In the preferred enbodi nent of the invention 25 mnini cell Sizes are
mapped on the identities of established connections. Accordingly sizes
are not gl obal but connection origryed. The identity of a
connection is given by the CID field o a connection. In Figure 20 the -
mni cell header 7 is shown to 30. conprise a CID field 71. The actua
size of the CDfield 71 - depends on the system but generally two
octets shoul d be sufficient. By using the sanme mappi ng nethod as
described in connection with Figures 6 and 7 a mapping table 72
results. Accordingly the fixed length field 11 has been

di scarded. 35 This wll increase the band width efficiency. The CI D val ue
is '

CLC\ \ . - >>>" . 60

20 -
/~ L 50

100 90

| l —1 1 70
Coled RAM

110

80

Fig.18



WD 97/ 27690 ' - PCT/ SE97/ 0017

17 used as address to the RAM nenory 70 in Figure 17 and is

provided by the control system 80. So, instead of |atching the | engt h
field 11 in the register 30, the CID value is |atched" ' ' r 30
and is used ‘H?’Mg‘bss to the RAM nenory 70. .In 5 this nah%’é(#&?}ﬁ‘gﬁi will
be a relation between the identity of t he established connection and .
the length of the mni cells ‘used in the connection. Accordingly no
addi ti onal nmenory pl aces are needed for storing the relation between a
ClDand a  .size of the mni cell associated with said CID. 10 At
set up of a connection the control syst@fB0 will receive a nessage

whi ch requests (a) that a connection shoul d be set up between to
identified end points and (b) that this connection shall use mni cells
having a size of X octets. X i s supposed to be an integer selected
anong the available cell 15 sizes. Next the control circuit selects a free
ClD anong. | ogi cal addresses provided by the ATM network. For the sake
of ° the exanple CID=7 is selected. The control system 80 will now

‘use 7 as an address to the RAM nenory 70 and wll wite at this
address the mni cell size X The cell header reading 20 device shown in
Figure 17 will then operate in the sane manner

STREAM | S I
\ _ 19 (}'

/20 30
/

LENE |13| LEN

RAM

80

Fig.19



as described. It should be noted that t he .mappi ng takes pl ace at

connection set-up. It should be noted that one and the same CID
may rel ate to several different mni cell sizes depending on the fact
25, that cells having the same CID can be transported on gifémrpeti7
virtual conn®CPPH® VC:s. This is illustrated in Figure 22 wherein a
typi cal. address structure used in an ATM network is shown. To each
physical link, referred to as. physical route, in the ATM network, there
is a physical link table 140 having 30 a nunber of entries, for exanple
the indicated entries 0-23. To each ? ical link is associated a
respective VPI/VC (virtual path/viJ ual identifier) table 150. As an
- exanpl e WO 97/ 27690
PCT/ SE97/ 00117 18 there are 256
virtual paths VP 0-255 in each physical link. In
T 1
Fig.20
| .
| WO
71
CiD SIZE
P 010 2
o011 4
72
PHYSICAL |
LINK TABLE VPINVCI TABLES
[¢] ' - 0 =
1 T 1
2 2
Fig.22 . .
23 1 255
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each VC connection, identified wth an VCI-/VPlI val ue, there is as an
exanpl e 256 mni cell connections each having its i ndi vi dual CI'D. 5
'I.n Figure 23 there is shown a nobile tel ephone system conprising an
ATM net wor k 208 oyhebp @ sending unit 201 and a receiving unit 202 are
connected via respective |ink 205 and © 206. User data sbBP¥eaoan e
connected to the sending unit over a respective connection as shown
synbolically by the 10 Iines 209. User data sinks 204 are connected to the
receiving unit 202 over a respective connection 210. Connections 209,
formed by mni cells, are nultiplexed together in the sending unit 201
with a non shown nultiplexor. Likew se there is a non shown
denmul ti plexor in the receiving unit 202 that dermulti- 15 plexes mni cells
bel ongi ng to -connections which are termn- ated by the user data sinks
204. In the sending unit 201 there = i#3/H nini cell header reading device
207 of the kind showmn in = any of Figures 15, 17, 18 or 19 and in the
receiving unit there is a simlar mni cell header reading device 208
of the 20 kind shown in any of Figures 15, 17, 18 or 109.

209
207

201

203

Fig.23
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nmet hod to indicate the size of ammcei)é H}]_ bile
t

Hﬁmﬂl\wmw ions system wheret® a cell size indica i ded
e mnicell, char acterl zed | engt h
| nd| cator is a short fixed Iengt 'ﬁﬁ'ﬁﬁdﬁﬁ gﬁ@& | y coded.

2. A rrethod i n accordance with™ clal m 1 ¢harjact er REBIAGER t hat {said cel |

si ze indi, ceztomeena@rt&eslmcweensmmﬁzé (Ol3) a PrEMi d@EIIN B@T & foksidesi ze
| engt h extension bit set, .i.ndi.cati n?%t hat a furt her fixed

f
o oo P oeleenoBR CPTN ST Ra PToRE wydlreny snill AR REE  Cotmdiaiid W edir'S
header . header aAdnat payldad acdvermsing eanid heatierm:dzmpnimacterl zed | n that

said | en I nd} r |ch
if pr eseth |£nd|fca (gsltgﬁgfma%gé%?he S%gl%ég’ggm zeq'(lﬁen tlglllfl el %é%
said fi ﬂé@eéifzéoﬂéﬁg’elﬁeﬂl ’é‘PoP-r(qléanﬁ% t§ ¢ilreagér the mnl Fekiet :

i ndi cat '('Eg hheekEEHEJ.ﬂoﬂfbiat N ¥ Céideﬂdl@%ﬁ%déﬂﬁéd‘“&éﬁg@ﬂx 3&?{@1@ vPitk? an
characterized in_th he information résident in the Cel I en%t h i ndi cat or

i s mappédiodLiespt &l%éZhatflr?éﬁior‘i}‘aFi?&Ftelrdﬁ?dofma %r?n? 46?111 4% fel |

header rt%%d'é&%eﬂ%‘ibﬁebﬁ”qSt "lsddiaell ikt Y d AL AL dF ASED Afear

addr ess
codes Whlch are used for small mini cell sizes; the other wvalue

(1) of the extension bit is associated with said first set of
non-linear codes which are used for large mini cell sizes, thus
rendering the header small for small mini cell sizes.

2. A method to indicate the size of a mini cell in a mobile
telephone communications system, said mini cell comprising a cell
header and a payload, wherein said headef comprises a fixed
length field which is associated with a first set of non-linear
codes used to indicate the size of the mini cell characterized

in that one (111) of said codes is used to extend the fixed

length field with an additional'length field in order to provide
a second set of non-linear codes used to indicate the size of the
mini cell, said first set of codes being used for small mini cell
sizes. |

:
3. A method to indicate the size of a mini cell in a mobile
telephone communications system characterized in that the mini

cell size is indicated indirectly by the identity CID of the
- connection which is made up of the cells the size of which are to
be indicated.

4. A method in accordance with claim 3 characterized in that said

size is mapped on said connection identity CID during connection .
set up.

“This Sheet Has Been Re,p

 HWACRE

I’ ", | * AMENDED SHEET



5. ' ader reader for perf rrrgagt od o
Hmla u“ml ﬁmi 8 gﬂgﬁpﬁw No shasz{ regi ster I Nt /\tﬁ?r{?ﬂ he bit
ream om nenicel I S trgdis 3 Iny a a channel concernl ng an r1rdi vi dual

L

connection is shifl A_N_w-.—--m-—e-s-—-. cl ock pul ses, a first counter
(20) cognt hneelhBdsiize fccrdatlce $idd |AdER4 ”thié‘é&fﬁéd"%ﬁ‘eéﬂﬂ af
said mini cells, alatch register (30) connected to the first counter and
to the BWnlberreQﬁ stdaif fierensit chelhe sideas netdeonmappedentn i ra t mumbelr] ofze
Lgﬂhggt%?&aéffiéhfEbﬂHé&Hf%% Qﬁehhﬁtiééséufﬂﬂgt£§stéh'ﬁﬂ?@i&l&égtlg%

| atch register, a second counter (50) connected to the latch register and
the ”EWPVYAftQétK&{'tJIrQHdd&d%nEé' Wi pheyBaih 69) chdrddtairilded Yseithadl miql the -
mnicell in.the shift register is extracted fromsaid user data bit stream
char act eelkegire diFatindicatetoringivectily tye 3 agrtup eifeneifig0) (VB oved as
addr essygp &ofnd®RY Yo (rflﬁb?e‘%) ofaa.deFEB%nét cSRh &AL Bl $ig? 8168hg! Ee

user data part is stored cel header reader i n accordance™w th
cl ai m 5COBRRR RAEHi zed in that

7. A method of indicating the size of a mini cell in accordance
“with claim 1 characterized in that the information resident in

the first and second sets of non-linear codes are mapped. on cell
sizes at memory locations of a memory in a mini cell header
reading device, and that the non-linear code used in the length
field is used as address to said cell size.

8. A method of indicating the size of a mini cell in accordance
with claim 4 characterized in that the connection identity CID is

mapped on cell size at memory locations of a memory in a mini
cell header reading device, and that the length field is used as
.address to said cell size. ' '

- 9. A method of indicating the size of a mini cell which comprises
a header and a, payload, said header comprising a length field
(23), LEN field, comprising a first number of bits used to
indicate the size of the mini cell characterized in that said
header comprises a length extension qualifier field (25), LEQ
field, having a predefined second number of bits used as length
extension code for extending the length field (23) and for
extending the  ,header (21) of said mini cell as well as for
extending the payload of the mini cell. |

. 10. A method in accordance with claim 9 characterized in that

said bits of said LEQ field are defining a first set of code
values, which when present is said LEQ field are appended to said
first number of bits in the LEN field so as to indicate the size
of the payload of said mini cell using a linear coding ‘'scheme.
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'said_nenDr IS mory in which there is mapped at éﬁbﬁz%adﬁﬁbb17_
recei vﬂl“ mg'“ h'register an ingividual cell size. 2% -ii?-Agdgvice
L S '

jn accoi m 6, wherein there is a control systemfor
controlling set up and rel ease of connections in a nobile tel ephone system
characterized in that said nenory is a RAM nenory (70) in which said

control SMSt Mol & LALTde? WP Qe 10, OBt tedioha’ A Yl

(20) and individual cell size. _ - A

met hod i eoaczachlancdewviaiuel abfin $8idcfdnmstt esetzedhernet laate taiJssaasan::hatnsﬂgizle\zl;'1 .
al ue of ' LES t . I |- ' end \v.al ues, ere

N equal s “LaFGmoBEoraPabes WEEr RRAS 500 SLBRhs MmEE S e

claim 1l characterized in that said bits of said LEQfield (27) define a

second a313€CQNGnRHES Vah UScc8tdd e Mri R OB §find 1k lrci%rigrteeﬁ.zﬁadQanj.l%g:s’ |

sai d second code val ue when present in the LEQ field indicates that t
header ofsatifle bitsi ofelsaiid 1BQ efiteld Wi2h) adefiindea beadnd @2%econd code

value, different from said first set of code values, said second
code value when present in the LEQ field indicates that the
header of the mini cell is extended with a further header (28),
comprising a further length field (29) and that . said length
field (23) is replaced with an extension qualifier field (27),
EXQ field, which is used to extend said further length field of
said mini cell. '

13. A method in accordance with claim 12 characterized by said

EXQ field comprises said first number of bits and that said
further LEN field comprises a third number of bits.

14. A method in accordance with claim 13 characterized in that a

sub set of bits of said EXQ field are used as extension code
appended to said third number of bits of said further LEN field
(29) so as to increase the number of sizes available for said
mini cell. |

é

15. A method in accordance with claim 14 characterized in that to

each extension code there is associated 2" different length
values, where M is the number of bits of said further length
field (29). | -

16. A method in accordance with claim 15 characterized in that

said EXQ field comprises a cell type code which when present in
the header of the mini cell indicates that the cell is an
operation and maintenance cell 'comprising a header (32) and a
payload (33) comprising operation and maintenance information.

17. A cell header reading device for extracting, from a user data
channel the user data part of an individual connection, compris-
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to extend sai’d turthet I'ength field of said mini cell. 13. A nethod in

‘accor dance with_claim 12 characterized by said EXQ field corrprl ses said
first nuiBer2oFbfts regastrat 18kPdwhichhshe bkt strgavonfr thes userhidata

nﬁnber OEIBEhhtél flst];‘l?hfft}_‘m h@gl i rﬂ%&?ewﬂﬁgcggéiéﬂpéﬁ.ssﬁ%ﬁr 2%?1'&%(1 in
that a sub set_of bits_of_sai e use
appended CPPIESF dCPRTT R R S HFE %% |%i“f"t‘1r’t”r?e‘rcal_tli'-ﬁgf iféedd( 1) the as

to i ncr ehsadehe afunbbe ohirsi ze:elavasm:ahteadf(iht&al then ghigel | regidter Ain

met hod i h h rized in.that t each ext n|on
code thg?’-ﬁgﬁi%lqassg“éali\%l%eaglL erﬁcg' Ei(rétgnt’ %1;{ cllﬁ"\faq%" S ETWIFESAEE the -
nunber ofobithe 01f1§%‘|'—dcpuﬂﬂ‘—ﬁ§r gnghgth fohel dsiipey . regiSteJA et hbait¢m the
accordan@ﬁf&&é\tf&:@lf@éﬁé‘ﬁtﬁ&@ﬁtﬁ@ zedyl Qlkéai d§§é€’:h He @ ifd18] dﬁ@&%ﬁ_ﬁs a
cel | typ hi ch when resent I n the header € mni I ndi cat es
that the irst count a memory connected to said latch register,

a second counter connected to the latch register and the memory .
for controlling a multiplexor so that the user part of the mini
cell in the shift register is extracted from said user data bit

stream, characterized in that the informatipn in the latch

register is used as address to the memory, and that at said
address the size of the user data part is stored.

18." A cell header reading device in accordance with claim 17,
characterized in that said memory is a ROM memory in which there

is mapped at each address received from said latch register an
individual cell size.

19. A cell header reading device in accordance with claim 18,
wherein there is a control system for controlling set up and
release of connections in a mobile telephone system characterized

in that said memory is a RAM memory in which said control system

writes at each address rece:Lved from said latch reglster an
individual cell size.

20. A mobile telephone system comprising an ATM network to which
a sending. unit (201) and a receiving unit (202) are connected
over a respective link (205, 206), said sending device comprising
means for multiplexing mini cells from user data sources (203)
into a user data'stream, said reéeiving device receiving a user
data stream from said -ATM network, said latter user data stream
- comprising mini cells which belong to connections that are to be
. terminated by user data sinks (204) connected to the receiving
device, characterized in that 'sa_id receiving device (202)

comprises a cell header reading device (208).
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conpri SI‘mEﬂ%Ewh@gmﬂrml nt enance’ i gBormation. . 17. A c@lg —ﬁ(paqggg

r eadi ng cCeL cting, froma user data channel the user data part
"of an individual connection, conpri s- AMENDED

SHEET 22 ing a shift register_into_mhich'the bit streamof the user
data chapnel ol smoipifs eddlepnehr gpbedh Wi SkeskaphbscSiici? Ehash opynt er

counting . the size of  a cell size i'hdicating fle Int eader_of the' mni
cel | shi‘fl}aéi?"ltﬁF&ZFﬁe"ghFP?‘tr%@gt%?nq%?%sﬂgﬁﬁ%i@mﬁﬁssai get} oBRaGRR ses,
a latch 1 wIeae to the first counter and to the shift register
to Iatcﬁ¥t gigﬁpgrng?iggegééident in the cell size indicating field as
counted by the first counter, a nenory connected to said latch register, a

second GauNtar GOPIES! eblepHonS | SfEter Cdis! SbcaRdahbe TRIEN Ycifim 21,
control ling a mul ti, Iexoiéso that the user part of ‘the mni cell 1n the

shift rdft i Saddl  GBLLd RPITRE i PAIET daeyise: SPMBEEFeEhaRactRifEed
i n that tdedstefrorimirol whiich shédl aselb data stream is shifted in synchro-

nism with clock pulses, a first counter counting the size of a
cell size indicating field in the header of the mini cell shifted
into the shift register in synchronism with said clock pulses, a
latch register connected to the first counter and to the shift
register to latch the information resident in the cell size
indicating field as counted by the first counter, a memory
comnected to said latch register,'a second counter connected to
the latch register and the memory for controlling a multiplexor
so that the user part of the mini cell in the shift register is
extracted from said bit stream, characterized in that the

information in the latch register is used as address to the

memory, and that at said address the size of the user data part
is stored.

23. A mobile telephone system in accordance with claim 22
characterized in that said memory is a ROM memory in which there

is mapped at each address received from said latch register an
individual cell size.

24. A mobile telephone system in accordance with claim 23,
wherein there is a control system for controlling set up and
‘release of connections in the mobile telephone system character-

ized in that said memory is a RAM memory in which said control

‘system writes at each addréss received from said latch register
an individual cell size.
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register is used as address to the rrermry, and that at said addres%%@&'éopg
si zg; of tMs stored. - 18. ng I C | n
aceordanc? lm[m, characterized in t REPE&CBMENH‘DSHEE’E R;%
i n whirch [’ t each address rec ch regi ster
an i ndi vi dual “cét | "5| ae A cel |l .heade af‘érﬁ‘ ﬁp h accordance
wi.t h cl ai m 18, Wnerelnthere |s a control syt m (!‘0 hg set up and
rel ease of connections in a. nobile tel ephonejs riged in that
said nenory is a RAM nmenory in which said co systemwitep at each
address recegyafgrom said | atch register an ' ) | ze. 20. A
nobi | e tel ephone system conprising an ATM network to which a sending unit
(201) and a receiving unit (202) are connec%ed ovFr alrespectlve Ilrr (?05,
206), said sending devjce conprisi means for nultiplexing mni cells from
usez data so 'rcesR( hog rfPo'”&"Qﬂ%rt%QaﬁkZespf @ainigglldiny @C@lehgt@@ph@ge
receiving a r r r. data
stream cgnpr‘f@ﬁfn"g'ﬂ’?ééﬁ'.&‘s PR PR AL el 8 il ROEvRlR g et
term nated byf theeminiabll, charhctelized )in tRatSHIY sblit |@ngﬂﬁrrmbrvlsna SHOYE fiked
characterized in that said receiving device (202

length field (11) which is non-linearly coded.

2. A method in accordance with claim 1, characterized in that said cell size
indicator comprises an extension bit (13) provided in said fixed size length field,
said extension bit, if set, indicating that a further fixed size length field (14)
follows said fixed size length field (11) in said header.

3. A method in accordance with claim 1, characterized in that said length
indicator comprises a predefined code (e.g. binary 111) which, if present,
indicates that a further fixed size length field (14) follows said fixed size length
field (11) in said header.

4. A method of indicating the length of a minicell in accordance with claims
2 or 3, characterized in that the information resident in the cell length indicator
is mapped on cell sizes at memory locations of a memory (40) in a minicell
header reading device, and that the cell length indicator is used as address to
said cell size. |

5. A cell header reader for performing the method according to claim 1,
compris.ing a shift register (10) into which the bit stream of minicells transported
in a data channel conceming an individual connection is shifted in synchronism
with clock pulses, a first counter (20) counting the size of a cell size indicating
field in the header of said mini cells, a latch register (30) connected to the first
counter and to the shift register to latch the information resident in the cell size

indicating field as counted by the first counter, a memory (40;70) connected to
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co r| se der readi ng device (208) TEPT A(Y M“ BT
rrp @M“ﬂ Eﬂ Eﬂ one systemin accaor J%FPLACE ENT, SHE ]2

ch-ar acterl*z d sendi ng devi ce coirp |ses j@ b

device (207). 22. ‘A nobile telephone systnm 5&% 8 dajc

er r eadi ng
with claim

21, wherein said cell header reading,,deyi¢e aj shift
register into which said user data streamis shlfted in synchrp- glsn1MAth
clock pulses, .a.first counter counting the si i ndi cating
field in thesa}'@l F‘ eOIsieR %?@%P‘PU ar ﬁ@opqrmast%@&ﬁiatch dggistarranch

Counter and 15 Mernaf; foroeutar s pftdbkch [ R Thal ERRIPol o o 1he

cell size i nainiedli gy ﬂweebﬂlﬁaSegigt@ﬁtlsdeidYadté@ froms sakRP Wikberdatd BRNStFeam,
connected to said latch register, a second counter connected to the |atch

regi ster andehasactesiasdyint Biat clhet mrlmai@na imthe| lptah segistert (30) ishused aas part
of the mni £firbs T 'thE M&hbly (476} Shd' Rat at said address the size of the user

data part is stored.

6. A cell header reader in accordance with claim 5, characterized in that
said memory is a ROM memory in which there is mapped at each address
received from said latch register an individual cell size. '

7. A device in accordance with claim 6, wherein there is a control system
for controlling set up and release of connections in a mobile telephone system,
characterized in that said memory is a RAM memory (70) in which said control
system writes at each address received from said latch register (20) and
individual cell size.
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extracted fromsaid bit stream characterized in that the inf& Refid@dChi- >
the latch register is used as address to the nmenory, and that at g o '
gddress the size of the user data part is stored. 23. A nobijet el ephone
systemin accordance with claim22 characterized in that sai dgh¥e
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(57) Abstract

A method of indicating the length of 2 mini cell in a mobile telephony network. Nonlinear coding of a short fixed length field in the
header of the mini cell is described. Either an extension bit method or an extension code method is used to extend the length field so as
to increase the number of length values available for coding of the mini cell sizcs. The length of a mini cell is indicated in the individual
mini cell or is n!dlcaue_d indirectly using a CID/length mapping table. Mini cell sizes are chanped during a connection and methods ase
described for doing this. Cell header reading devices for exmacting user information of individual mini cells are described. A mobile
telephone network using the cell header reading devices is described,




