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1 A METHOD OF | NDI CATING M NI CELL SI ZE TECHNI CAL FI ELD OF
THE I NVENTION 5 This invention relates to tel ecommunication
networks in eral and to the transport network of a pEbsteewoires ephone
net wor k. ATWVge S are used for transm ssion of data. The payl oad of an
ATM cell conprises mni cells. 10 1DESCRI PTI ON OF RELATED ART

To day the size of mini cells to be used for an i ndi vi dual connection
is explicit indicated in each one of the mni cells of said individual
connection. Typically 6 to 10 bits are used for size indication. The
size information is of 15 static nature, i.e. it does not change, as |ong

as the m nj yerHOF F INGILATIRG INHEr TVEIR, SIZE

TECENICAL 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

To day the size of mini cells to be used for an
individual connection is explicit indicated in each one of the
mini cells of said individual connection. Typically 6 to 10
bits are used for size indication. The size information is of

15 static nature, i.e. it does not change, as long as the mini
cells don't change size.

It is sometimes necessary to modify the size of a mini
cell during an established connection. For example, the speech
rate should be changed from full to half, or should the

20 service be changed from speech to data or should a variable
rate speech codec be used or should congestion of the traffic
between two nodes be reduced by making the mini cells of all
connections between said nodes smaller,

The explicit method of indicating mini cell size means
25 that the bits used for size indication are overhead costs as
regards the efficiency with which available band width is used
as well as regards the efficiency with which mini cell size is
indicated.

30 SUMMARY

A main object of the invention is to provide a method for
inicating the size of mini cells pertaining to an individual



It is sonetinmes necessary to nodify the size of a mni cell during an
est abl i shed connection. For exanple, the speech rate shoul d be changed
fromfull to half, or should the 20 service be changed from speech to data
or should a variable rate speech codec be used or ShﬁﬁbﬂPﬁ&B stion of
the trafficWO92%6%et ween two nodes be reduced by making t rcells of
all ., connections between said noggs smal | er. The explicit
met hod of indicating mni cell size ans 25 that the bits used for size
i ndi cation are overhead costs as regards the efficiency with which
avai | abl e band width is used "as well as regards the efficiency with
whi ch m ncomeddticinz enily when neefed] erh accd@dabhthMALDh the inventAofini n
obj ect of | I£0R LS s P, | de: t r | i ' t he size
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PCT/ SE97/ ¥esA dhe mini 11.51ze is changed. At suchjinstants the new

mini cell size to be used for the following mini cells of the

5 connection are indicated.

Another object of the invention is to provide a method of
dynamically changing the size of a mini cell during an ongoing
connection.

Another object of the invention is to provide a method
10 for changing the size of a mini cell belonging to an
individual connection with the aid of a mini cell. A mini cell
used for this purpose is called a control mini cell.

Another cobject of the invention is to provide a method by
which the control mini cell is sent in a control channel
15 different from the channel in which mini cells containing user
data are transported.

Still another object of the invention is to provide a
method by which the control mini cell is transported in the
same channel as that in which mini cells containing user data

20 are transported.

A further object of the invention is to provide a
synchronization mechanism for effecting change of mini cell
size of an individual, ongoing connection. In particular the
synchronization mechanism is intended to be used when the

25 control mini cells are transported in a channel which is
different from the channel in which mini cells containing user
data mini cells are '

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

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



connection only when needed. In accordance with the invention

I ndication of the mni cell size is needed only at instants when t he
mni cell size is changed. At such instants the new mni cell size to
be used for (pﬁ } %Iomﬁng mni cells of the 5 connectionpgigesmoiigat ed.
Anot her obj ec he invention is to provide a nethod of dynami cal |y
changi-ng the size of a mini cell durimg an ongoi ng connecti on.

Anot her object of the invention is to provide a nethod 10 for changing the
size of a mini cell belonging to an i ndi vi dual connection with the aid
of amni cell. Amni cell used for this purpose is called a control
mni cell. Anot her object of the invention is to provide a nethod

by whigglterhSeseRisPioNTor TE! brARTeest in a control channel 15
different fromthe channel in which mini cells containing user data are
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t ransport éigscription made mitbhzeleppeee b tthﬁe appeadedoRigeres provide a

synchr oni zaddreantechani smfor effecting change of mni cell size of an
I ndi vi dual , ongoing connection. In particular the synchroni zati on
mechani smBigurat dnskews chise fggwdt whE nan RIM Tellc smranspont img oeldis ar e
transported in a cianmnelendesh,is different fromthe channel in which
m ni cells containing user data mni cells are
Figure 2 shows the header of a mini cell transported in the
10 ATM cell in Figure 1,

Figure 3 shows an octet of the cell header of Figure 2, said
octet comprising a fixed size length field for indi-
cating the length of the mini cell,

Pigure 4 shows an octet in the header of a mini cell, said
15 octet comprising a linearly coded fixed size length
field,

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
20 method,

Pigure 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
methaod,

D
w

FPigure 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,
* 30 Figure 11 shows the extended format of a mini cell,

Figure 12 shows the mini cell of Figure % in its extended



In a nobile tel ephone systemthat uses ATMcells in the transport
net wor k reduced bandwi dth or enhanced use of the 30 avail abl e bandw dth

will make it possible to add nore channel s into the system

A | arge nunber of connections, which require a larger CID field, wll

i ncrease t NOBHHEN dth gain if statistical mul ti pl exTOPHFEMR.
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3 . BRI EF DESCRI PTI ON OF THE DﬁhMVNGS The invention will be
better understood and ot her characteristics thereof will efrerge from
the followng 5 description nade with reference to the appended Fi gures
wher ei n: Fi gulicematswbes phedétimml exteasidiModdés drennps@Eentndgnn n

cells therein, the length extension qualifier field,

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

5 Figure 15 is a block diagram showing a mini cell header
analyzing 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
coding,

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

Figure 17 is a block diagram of a mini cell header analyzing
unit used to extract the user data part of a mini
cell from a user data channel using the extension

15 code method,

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,

20 Figure 1% is a block diagram showing a mini cell header
analyzing unit used to extract the user data part of
a mini cell from a user data channel using the bit
extension method,

Figure 20 shows a mini cell's header wherein the circuit
23 identifier CID is used to indirectly indicate the
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
30 address space used on the links of the transport
network in a mobile telephone system,

Figure 23 shows a mini cell's header provided with a



Figure 2 shows the header of a mni cell transported in the 10

ATMcell in Figure 1, Figure 3 shows an octet of the cell header of
Figure 2, said octet conprising a fixed size length field for

i ndi - 0 smcati ng the length of the mni cell, rCTISER oM 4 Shows
an octet in YR&H&Hder of a mni cel |, said 15 octet conprising a

| i nearl-y coded fixed size |ength 5 field, Figure 5is a
Figure 6 shows the fixed size length field .and an

mappi ng tabl e,

ext ended
20
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fixed size length field created by the extension bit
Figure 7 is a mapping table, Figure 8

length field creatmsbside thiae 6x8€PS| Harfid®f the size of amedidd, 25
Figure 9 shows the ic format of a mni cell the header of
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changing the size of mini’ ce
individual connection,

o an

25 shows an OAM mini cell used for changing the size of
mini cells belonging to the connection to which the
OAM cell is related,

26 shows a specific mini cell used for changing the
size of mini cells of a connection, said specific
mini cell belonging to the connection the mini cells
of which are to be modified,

27 shows a combined user data and control mini cell
provided with an extension bit in its header and an
optional extension field in its payload, said
optional extension field containing the new cell size
to be used for the mini cells in the connetion,

28 shows a combined user data and control mini cell
similar to that of Figure 27

29 illustrates units involved in a control plane
signaling method used for changing the size of a mini
cell, in accordance with the invention,

30 illustrates in more detail the control plane
signaling method described in Figure 23,

31 is a signaling diagram for the control plane
signaling method,

32 is a block diagram illustrating a second method for
changing the size of a mini cell,

33 is a signaling diagram for the second method,

30 _Fi our Pllglbgtfgyx\giﬁghet ext ended fornat



Figure 12 shows the mni cell of Figure 9 in its extended WO
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4 format when predefined extension codes are present in
the I ength extension qualifier field, Figure 13 is a table

Figure 14 SWBW&2™% operation and maintenance cell, 5 Fi gRFESEBMIB o p) ock
di agram show ng a mni cell header anal yzing unit used to
extract, fromthe user data channel, the user data part of a
mni cell in which the fixed size length field carfies the
non- | i near coding, 10 Figure 16 shows a mni cell's header

E_nd user1 7;@1&@?'4 is a sequenc€Xf aGichih mhhbecér.spé tslata_auamn&eh

i gure is a mni_.ge ea a zin

unit used to extrgggkgkggég'régﬁﬁgf‘pgﬁfgo E%?ﬁ?ﬂffluég}éilhgga
variant of the second method,

Figure 35 is a signaling diagram related to Figure 34,

5 Figure 36 is a block diagram illustrating delay caused by
interpretation of an cell size change order by the
control system,

Figure 37 is block diagram illustrating a fourth method for
changing the size of a mini cell,

10 Figure 38 is a signaling diagram for the fourth method,

Figure 39 is a block diagram illustrating a fifth method of
changing the size of mini cells,

Figure 40 is an user data mini cell provided with an optional
field for indicating that the mini cell size shall be
15 changed to the new size indicated in the optional
field

Figure 41 is a signaling diagram relating to the fifth method
and

Figure 42 is a block diagram of mobile telephone system
20 provided with the cell header anmalyzing units.

DETAILED DESCRIFTION OF EMBODIMENTS

In FPigure 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/SE95/00575 patent document an ATM cell is
disclosed which in its payload carries one or more mini cells.
In the example shown in Figure 1 three mini cells 4, 5 and 6
of different sizes are shown. The ATM header 2 comprises 5
30 octets (1 octet = 8 bits = 1 byte) and its payload 3 comprises

48 octets. Each mini cell 4, 5, 6 comprises a header 7 and

user data.
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cell froma user data channel using the extension 15 code net hod,
Figure 18 is a block diagramof a nodified mni cell header

anal yzing unit used to extract the user data part of a mni
cel | fron1aﬁé§§; gﬁta channel using either the PCTR¥SRBHEON code
met hod or t BR&hsi on bit met hod, 20 Figure 19 is a block diagram
showi ng a mni cell header 3 analyzing unit used to extract the
user data part of a mni cell froma user data channel using
the bit ext ensi on net hod, Figure 20 shows a mni cell's
header wherein the circuit 25 identifier CIDis used to

indirectly indfBaF&9¢FR 2 an example ofij ajmin |cedilzheader 7 5 ghapl is a
mappi ng t ald ecwpeilsé opedbdrataniat, hot hothefli el cell header sis®@s haxk for

| ndi cat i n%ls%ecgﬁl‘:élg%gfe dependlﬁggg gg ﬁﬂ? vg‘} g B\f SF%’ét a£| isnl\m' ch

t oget her span u

s space“u I|n s of the

transport cell header Slmt%r%xﬁeasmﬁlwq e’lr@pﬁéﬁé spneehyable. Thy gure
23 shoss amimincelk! hesddwadasonprovesed vd#dhix identifier CID, which

10

20
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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
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 required to indicate
with the PTS fielad:

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
service. For "GSM full rate", the user information length is
35 octets, for PDC full rate it is 20 octets and for "D-AMPS
full rate" it is 23 octets.

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

User information of different sizes of extended lengths.
OaM information per circuit/connection.

Synchronization information: The use of the PTS field for
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
which the header belongs. The size of the mini cell is
indicated in this field 10 using linear coding. Linear coding
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5 synchroni zation bit used for synchronization of a

nmessage that orders change of the size of a mni cel

Figure 24 shows a system gl obal specific mni cell used for

changi ng t H¥O87278%%f nini cells bel onging to an 'srr’mﬂ # dual
connecti on, Fi gure 25 shows an M m ni cell used for changing the

si ze of mni cells belonging to the connection to which the
OAM cell is related, 10 Figure 26 shows a specific mni cell used for
changi ng the size of mni cells of a connection, said specific

m ni cel Imdzagisomhrngthe ¢die comrespondst be theiawaldls size of the minf which
are 10 bedidl Fb@dexample [l (i ihe’ e110Vang P Mefkulis 208kA égd contr ol
mni cell an extensi on In itsS Rehder and an .

opt i onal g%F@H%PoﬁstE&{k?q1¥4§9 sR¢ &EN fig}q. For short mingseedbhal
ext ensi orsifzesl ¢heofifzedi hendtie fiiewdcabl wilY eoccupy much banBowhétnsed for

th [ 511 Ret u conblned user data
e ngni el la31i B Eﬁe géﬁfﬁ;ﬁ‘band W:LEFH i%oz?&hﬁ{k%ﬁ f%l

and control mni cell ure 27 Fi gure
29 |IIust9€ﬂﬂﬁ¥lﬁﬁFP§ ?ﬁVQﬁQﬁﬁ}|¥?f§“8@ﬁPPBIa%l%ﬁﬂﬂPllfled Y thegj gnal i ng
met hod uskesdimg cbzogi hy the iz exafmpdesi 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

10 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

15 length field 10 wmust be enlarged which in turn leads to even
wore waste of band width.

In Figure 4 a fixed size length field 11 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 an octet,

20 for example octet %, of a mini c¢ell'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.

2% 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

30 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
operates at 2 kbps (5 octets per 20 ms).

In Figure 5 a mapping table 12 is shown which is to be
used together with a fixed size length field 11. As appears

[FY)
u



cell, in accordance with the invention, Figure 30 illustrates in nore

detail the control plane 25 signaling nethod described in Figure
23, Figure 31 is a signaling diagramfor the control plane

si gnal i ng ”@hﬂﬁﬂwmx Figure 32 is a block diagramill uspegkkdimeas second
met hod for changing the size of a mni cell, 30 Figure 33 is
a signaling diagramfor the second ne$hod, WO 97/ 27691

PCT/ SE97/ 00118 6 _ Figure 34 is a
sequence of incomng mni cells to a mni cell packeti zi ng
device, said Figure_ illustrating a variant of the second

mot hod,  EFOMEER, table (Fhe, ConguRI e (I JioknCPEFAFRORY F% TR 838 5

Fi gure 36cedla dlzmk hitagnateatl| psedefimgl delldysiaeseardyallocated to
a respective code value only three code bits are used.
Examples of mini cells sizes are given in the size column of
5 the mapping list. The sizes vary from 4 to 60 octets. Of
course the range can be 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

10 LEN field 11 on demand. Two methods will be described. Either
an extension bit in the fixed size LEN field 11 is used as a
gualifier 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

15 field 11 in which case the method is referred to as the
extension code method.

In Figure 6 a bit 13, also labeled E, following the LEN
field 11 is reserved as an extension bit 13. When the
extension bit 13 is set to 1 this will indicate that the

20  header of the mini cell comprises an extended LEN field 14 of
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 field 14 comprises 3 bits in the
25 iliustrated example.

When the extension bit 13 is set the nuwber of bits
available for the wmapping table 12 will increase from 3 to 6
bits leaving a mapping table 15 shown in Figure 7. Since the
extension bit 13 is reserved for this purpose it cannot be

3¢  used for code size mapping purposes.

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



interpretation of an cell size change order by the control

system Figure 37 is block diagramillustrating a fourth nethod for
changing the size of a mini cell, 10 Figure 38 is a signaling diagramfor
the fourth method, Fi gure 39 is a bl ock dlagran1|IIustE5$z a fifth
met hod of WOQ9727691 changing the size of nini cells '@gﬁ’e 40 is
an user data mni cell provided withsan optional field for
indicating that the mni cell size shall be 15 changed to the new
size indicated in the optional field Figure 41 is a
signaling diagramrelating to the fifth nethod and

Fi gure 42besappedek eftemsienobikvbiBeis sdapliond shésecimdicates that

provi ded awfsséoﬁaeeﬁ@éﬂaéaeq%gcanema nmyrgﬁomd pe, ada & % LER DESCRI PTI ON
OF EMBODI MENTS g {4ﬁ$a§ IS ShO%QEF

conpri sedegder, tWé%\d’é}c”fa:fﬁ‘Ega ﬁﬁy’f"é'&ﬁf—‘% o nPEERatRyt] ﬂaryl oad
conpri sesx@® 6user? daifa thel appegded exténslion disflldconmprises.a |bitt he

af or esai ¢nRER/ SEBO0RY D PRY 80ENIEHERA £ AL A ENW ﬁ@bh s di scl osed
which in its payload carries one or nore mni cells. In the exanple

shown in Fi guie Ridines mhe exekhsidn Codednekhod isofillusfestsd. rzes are
shown. The cﬁlyéﬂgé‘gog{crf :‘iﬂ@h&eéﬁéﬁ 300a@if thel }1264C emgth i 4 1 Dyte)

and its pay
11 of Figure 1s reserved and is used as extension code.

Suppose, as an example, that binary code 111 in mapping table

10 12 is used as an extension code. When this code 111 is present
in the fixed length field 11 it means that an extended length
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

15 number of sizes in mapping table 12 with 1 and will add
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 reguires 3
26 bits, while the extension bit method requires 4 bits. Looking
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
25 with the extension code method in a manner that allows for
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
3¢ coding method is shown in Figure 9. The mini cell comprises a
header 21 of 2 octets and a payload part 22 which may comprise
from 1 to 48 octets. The four least significant bits of the
length of the mini cell is indicated in a small fixed size
length field 23, LEN field, in the header. The LEN field 23
35 comprises 4 bits. The header also comprises a CID field 24



48 octets. Each mni cell 4, 5, 6 conprises a header 7 and user dat a.
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In Figure 2 an exanple of a mni cell header 7 is shown to conprise 2
octets 8, 9. O 'F mni cell header sizes are al so cpenstovonis

dependi ng oW‘Wé XM system design. A m ni cell header size of 3
octets.or nore are also conceivable. ;the 5 mni cell header 7 conprises a
circuit identifier CID, which |déntifies t he established
connection/circuit, a payload type sel ector PTS which identifies

di fferent payl oad types such as user data, control data, maintenance
data, a | esyidh oodupienrs8 bits aEN, whiich aidmuddiesntbgreigcwitedio fiel d/ bit

glfc whi tcmﬂ&nswereﬁﬁfscéﬂe HeARKeE . | Ni&drid heTheahep Gthedadiscat or LEN
erl nes

There is gﬁ?fgeté‘efaﬁg %?’g %‘lﬂq's"%% gé?%%’dwgrkég%‘gl £ la 5‘53‘18 m ni
cel | s. Thelntagrdiynfield r%ﬁ}uﬂﬂé‘d fﬂ-slﬁndP%'ét @ bits Lpr@- t he PTS field: 15
User |gfornathg_o£engt CL}égnﬁﬁgn Eﬂglif¥g¥Ilnbnggclsoéeflned as a

length extension for the paylocad 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

1o this case the LEQ field 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

15  Dbinary 01 code existing in LEQ field 25 and 2* different values
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 éxpression:

20 [21-ng=h of LEQ in bt:s_m] x [21ongch of LEN in bsu] ,

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
25 are coded as 1 to 48.

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

30 the two most significant bits of length indication, i.e. LEQ x
2'+LEN as shown in Figure 9 and (ii) it is used as indication
of extended header format as shown in Figures 11 and 12, i.e.
the LEN field 23 is interpreted as an extension qualifier
field 27, EXQ field 27. The EXQ field 27 comprises 4 Dbits.



LEN i s not necessary in the header and the user information | ength is
I nstead configured into the systemand into the service. For "GSM ful
rate”, the user information length is 35 octets, for PDC full rate it
is 20 octets and for "D-AMPS 20 full rate" it is 23 octe% ’ User
i nf or mat i oV erent sizes, i.e. user i nformat i ?{T’\ﬁ% MO8 i abl e

| ength: This is the preferred odi nrent and will be described belomr
To use the PTS field in order t0 indicate user information wth
variable length is 25 a future proof solution. User i'nformation
of different sizes of extended | engths. OAM i nf ormati on per

ci rcui t/ conne®fi bhe four bits dfytlkr BX) z&ielah 27nthenbinary vElmessefof the

PTS fiel dydor ana Obbisafé”iﬁﬁﬂ%vbﬁ QBE'ﬁEE“tqgé%ﬂer W1Eh|5‘f: g 3 the cell

header 7 s s fixed size fleld referred to

ho LEN 1 iisngtiapiehd €5 AN Sleng. iy Con dermes PIEwDILY HASHEES 53¢ o of
the m ni agwsl 13t.oIn paxhioilathehecaddast belagmidgd cafthebit zin HXQ fdedtini cell is

i ndi cat echd Froha bé ChSodflidt itdd theNgaved With snl tRE 2 LU SRNE

VO 97/27%? eld 29 in a manner shown in the dashed reg§£§§§7/00118
Figure 13. This is similar to what shown in Pigure 10. For the
EXQ binary value of 0 this will give 128 different length
values and for the EXQ binary value of 1 this will give

10 another 128 different length values.

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

[2nudnr of EXQ bits u-cd] *® lzmduz of bivs in LEM 29]

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

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

20 An EXQ value of 2 (binary 0010) is used to signify that
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

25 present and in the EXQ field 27 the binary code 0010 is
present.

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

30 services.

EXQ code values 1xxx are used as synchronization cells;
wherein xxx is timing information.



means that the code corresponds to the actual size of the mni cell.
For exanple, if the cell length is 5 octets a binary 5 (000101) is
witten into the LEN field. For short mni cell sizes the fixed length
field 10 w l cﬂﬁﬁﬂB much band width 5 but all of the occpgisshroersl W dt h
I's not used transm ssion of useful information as exenplified by

t he Ieadlng zeros in the two exanpl3es given. It should be noted

t hat the LEN field 10 is carried by each mni cell of an i ndi vi dual
connection. A further drawback with this fixed size 10 LEN field 10 is

that the range of ceII Si i ch o5an be ressed with |i codi ng
is restricted. WtHP ??é%f%ﬁag Tﬁﬂ@fq EP&nlg SIS M S GEBP?S cel |
si zes fromthet heeéenomﬁttshe minjdarebd andizamactim@nobasi 4 dregpathcoE| 2si zes be

used for anctets, nﬁiw\‘éﬁL@hsC%%EibQﬂontﬂH’é“ abagxssmtﬂeg dreubbyegnsi ze 15
| ength field 1 rn_l eads to even nore waste

be
of band wi f*h® steldientSed &%%S’HFE ﬁfg 1?%3 OF %3Pt h field 11 is shown.

Non- s |inear Iﬁoﬁié'ﬂréé SUS%Q th “;E'& effe%r\é’hdgzié‘é‘%reoﬁnﬁh%&ééént
an octet, 20 for

cell sizes. In th | are
exanpl e oct®dey t g‘F ?rg) 18’ “§1ﬂ§ad§? °1"‘E§‘b BHzehH@re Jukis of the
sanme oct et exampllescand dnaogn dubenssiizésrofarheoflifferent filedds k:aathel

purposes. ey, C@Eﬂéfbﬁﬁ@%ﬂdozﬁcad ?&é hehaHV ehal indj ca\ﬁ%&%a?xf ggader
which in its tuyrn |ncreases h width is
used. 25 @8 bit CF RN GHiG @W&P@ﬁﬁoﬁ? §§%¥@H‘. Fﬁ#‘sc@ |a§“£r“'§“§ E g‘?ed by
voi ce t®der2?. Today the current 1S 95 voice coders uses 2, 5, 10 or 22

octets. Using the f:l.étgr(:je S:!'.SZ% Liogi[:hséﬂee:trltéj o:%oaI gell header reading

device is shown. It comprises a shift register 18, a first
counter 20, a latch register 30, a ROM memory 40, a second
counter 50 and a multiplexor 60. A bit stream comprising the
15 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.
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
20 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
table shown in Figure 5. Accordingly, an individual code, in
the following referred to as length code, will correspond to a
25 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 S0 which
controls the multiplexor 60 such that at the output 61 thereof
the user data will appear. Suppose the first counter 20 reads
30 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
should be 20 octets. Next the second counter 50 counts the
following 20 octets bit by bit by counting a corresponding
35 number of clock pulses. The multiplexor 60 is shown to have an



accordance with said ANSI docunment 7 bits would be required in t he

header of the mni cell in order to indicate a cell size 30 of 22 octets.
Wth the non-linear coding in accordance with Fi gure 4 the fixed size
length field 11 is 3 bits. This gives a band mﬁdth :9 10@6for
an |'S 95 vaYQR¥2¥#ler t hat operates at 2 kbps (5 oct per 8 s

In Figure 5 a mapping table 12 is s which is to be 35 .used together
with a fixed size length field 11. AS appears WO 97/ 27691
PCT/ SE97/ 00118 9 fromthe table
the code values do not correspond to the mni cells sizes but instead

pr edef i neaire 42 whiizbsiarmowbler etsreen the imdilcasedc twoepesideions .ue only
three Codgndifad 19! @oififer 50 sets ¥R &8m 2 WdlicHEChbies! 8651 Ol ven i N

o e i e £ éasﬁ%;%béé%@%fda%gz YRR fbor of

SI zes i s output 16 .t Whenubibe rsesiondodountes Skamceives the cdld esizand t he
nunbep Of £5dw el hata ﬁe:aoiap 459 WeveENerm 62 iWtbhthBeyPpr | inear coding it

I's possi bp§s1t9aon. tﬁgeuf;;')exreposuion arm 62 connects to & line 63
which in its turn is connected to the input user data channel.
When the second counter S0 has counted 20 octets it moves arm
62 back to its initial position and the correct numbexr of
10 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
time t, counter 20 starts to count 20 octets bit by bit and at
time t, counter 20 has counted 20 octets. Accordingly arm 62

15 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
predefined number of length codes and cell sizes are stored in
ROM 40. In the cell header reading device shown in Figure 17 a

20 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
individual mobile telephone systems.

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

It is, however possible to have a specific mini cell size
for a specific connection or for a specific physical link by
using the control system 80 and the RAM memory 70 as will be

30 described in connection with Figures 18-27.

Figure 18 is a block diagram of a cell header reading
device used for implementing the extension code method. In
Figure 18 blocks with the same functions as corresponding
blocks in Figures 15 and 17 have the same reference



10 LEN field 11 on denand. Two nethods will be described. Either an

extension bit in the fixed size LEN field 11 is used as a qualifier
for extension of the LEN field 11 and the nethod is referred to as the
ext ensi on bigg ppthed, or is one of the length field epolssevmwed as
qualifier for extension of the LEN 15 field 11 in which case the nethod is
referred to as the ext ensi on codegsmnet hod. In Figure 6 a bit
13, also |l abeled E, follow ng the LEN field 11 is reserved.as an
extension bit 13. Wen the extension bit 13 is set to 1 this wll

i ndi cate that .t he 20 hﬁ&lder .of the mni cell congri es an extended LEN
field 14 offS8ignatigns., fhe cizeult qifiqrs, from, Ehate\phawn 4n fRanrese
ext ensi on 15 angj173n Aday, thevechs |a heagaraconp®d sasiahhdsf used t&N fiel d

11 Onldérect the extehd8oR*XE6AEETrs &Ehd kel dndde)tORE $B@pIrddS I N

the 25 Il lustrated e | e. . . Wien the extensiqQn bit 13 1s set
t he nunber “3F98FEE 2 suyb}%c?gﬁl 109 srighe SoEBER nPYRLtRE £3TRE| FORRtSRase
from3 R0 @0 by bjeauntsnyWhgnathie jias) besinl doné she\extemdBdglergfh Since

t he exifgesdproPispeli flieal 86 CENE Gt chBr8i AU PPSRydih «2000En PE3) Used
t he extension bit

for code si | pases. . . _A_variation qf
met hod i s lt’%’ga%@g%g%ﬁw‘ TBE AL QP ZoF | B PRSI HE L ARSRABRE LEN 11 el d 14,
The appendé&gftended fialq 34 mpet dog aaddasy toothe RAM menioryt Rer eThiés a f urt her
extended LEMplies ckhat tthe hefber of ddla @iRbsCoh |tH¥ RAM wehbry wili
10  be doubled. In practice this means that a new memory bank will

be used in the RAM wemory 70. Unit 110 is a D-latch which

latches the output value of the comparator 90 and uses it to

address the new memory bank, in the RAM memory 70.

The comparator 90 and the subtractor 100 are the units
15 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
field 11 and it is these extra bits that will be used to
indicate the cell length. Accordingly the fixed size length
20 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
or 17 where a field is written into the memory, in Figure 18
another field is written into the memory 70.

25 The cell header reading device shown in Figure 18 can
also be used in order to implement the extension bit method.
This is indicated in Figure 19. From the register 30 that
contains the fixed size length field 11 the extension bit 13
is extracted and is used to increase the address range. The

3¢ 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
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10 t he appended extension bit 11Bis set to 1 this indicates that

a second extended length field 14A should be added to the header, t hus
i ncreasing the nunber of code bits in table 15 from(;éé§ g the
appended . exXV@A¥EBH field conprises a bit 5 which is set to no such second
field.is used. In Figure f t he extension code nethod is
illustrated. In accordance with t8is method a code in the fixed | engt h
field 11 of Figure 4 is reserved and is used as extension code.

Suppose, as an exanple, that binary code 111 in mapping table 10 12 is
used as abiextpinsi ahecodd. twlea diniss dode dldogernuresdnt bits, idwd he fixed

| ength f d f i.el ld b
[ nclgudedI |%1&%% ;?tggg%rggg the mq?ﬁa&?]% as g%gbhzed h’g g% bljf%gogre © :
avai | abl e2FEW%i 28 fB3fHi MEn0Thi he Jumber g crelh |9ieesata8 PReXi gure 8. This

met hod wi ihcresbheds the 15 nunber of sizes in nmapping table 12 with 1 and

will add anot her seven cell sizes that can be napped on the additional
8 code val ues of t FeeeRPE BROTEAS May| baye 1several differept GRBRIAS wi dt h

ef fi ci encyabliemvdihenexkendi siowrodm Paghed 5. It iis @@b&&bléhﬁ@ dingext ensi on

Pehul oo Bk pagUR' LA O aplehEr L0 Ll VLCRS Sl 100
is better ‘E’F%H‘ {9ge Drovided iA g, HeBdREL PBA Migde cplipr TRi Eis 16
di fferentmamdr it widllzbe posgibled tbosditels fravial€drby sée eXingirdi on code
et N8@. cell lengths, for example 4, 8, 16, 20 to a second set of
lengths, for example 3, €, 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 B0 to write in new a new set of mini
15 cell lengths in the RAM memory. The whole table can also be
transferred in the control message.

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

20 size which does not use any length field in the mini cell
header. According to the implicit method of indicating mini
cell sizes, 1nformat10n relating to the sizes is resident
within the system network. Instead of using a dedicated field
to indicate the cell gize an existing field in the mini cell

25  header is used. In the preferred embodiment cf the invention
mini cell sizes are mapped on the identities of established
connections. Accordingly sizes are not global but commection
oriented.

The identity of a connection is given by the CID field of
30 a connection. In Pigure 20 the mini cell header 7 is shown to
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,



In Figure 9 the extension bit nmethod has been conbined 25 wth the

extensi on code nethod in a manner that allows for hi gh efficiency use
of the bits available in a cell header while at the same tinme a broad
range of cel&ogﬁi’;ﬁﬁ are covered and the band w dt h | CusSEa/00118
efficiently. The basic format of the mni cell using this

conbi ned 30 coding nethod is shown ip7Figure 9. The mni cell conprises a
header 21 of 2 octets and a payload part 22 which nmay conprise - from1
to 48 octets. The four least significant bits of the | ength of the

mni cell is indicated iin a.sma|l fixed size lLength field 23, LEN
fi e: d, in the MRSTRFIIngY £RR F1%eQ) encty ft‘:ﬁ?‘ﬁ)r]r:'sé%asgi’ﬁfaf’sslmder

al so conpr Thés wil) Dridrosiage?the band width effirHy7.6The CID value is
PCT/ S_E??{ 0Q&a8 as_adhdzteéwit_eh_tascllulm Q&elz&xbi bﬁNﬁw%ﬂgﬂﬁ 1bﬂ8ﬂ&di is te?] the
Cength ext BRGIHACH BH (6. FoREERE Sestemaby; §by Taarkad RELFATCRing Wity 1y
field %6, MPugthcfiplddithin phesregiafer 38, the Clfhaalluggis batahesi on
qualifier LEQrd§idterdefo @ad 28 @wsed as address to the RAM memory 70. In
' this manner there will be a relation between the identity of
the established connection and the length of the mini cells
used in the connection. Accordingly no additional memory
10 places are needed for storing the relation between a CID and a
size of the mini cell associated with said CID.

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

15 connection shall use mini cells having a size of X octets. X
is supposed to be an integer selected among the available cell
sizes. Next the cqntroi 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

20 use 7 as an address to the RAM memory 70 and will write at
this address the mini cell size X. The cell header reading
device shown in Figure 17 will then operate in the same manner
as described. It should be noted that the mapping takes place
at conmnection set-up.

25 It should be noted that one and the same CID may relate
to several different mini cell sizes depending on the fact
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

30 shown. To each physical link, referred to as physical route,
in the ATM network, there is a physical link table 140 having
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

35 there are 256 virtual paths VP 0-255 in each physical link. In



| engt h extension for the payl oad and as a header extension. When LEQ
takes the binary codes of 00, 01 and 10 the mni 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 10 this case the LE%I el d \#\n t hus
serve as arwesyaei on of the LEN field 23. B cul ar,
2[err] different values in LEN fiel dlg3 S associ ated to the bi nary 00
code existing in the LEQ field 25, 2[err] different values in LEN
field 23 is associated with the 15 binary 01 code existing in LEQ field 25
and 2[err] different val ues in LEN 23 is associated with the binary
code 10 emaech iVl domnectiohfFQidemijifizd wibhhsans ¥di-/yPIlavaluen thepe e 10.

This givessdas an xdhpheCbséSnilid fealqnhohﬁasﬁibasa'éa]%ﬁ havfﬁmgw@nce W th

t he eneral expression ere mis the
nunber of gﬁ‘%ﬂé\kﬁ‘{?ge o i ndi cat e the ext ended format of the mini cell.
Accordi ngly tt’@e §§5‘5§t£ q%gsg\,ueg%%m- cel edi%@ti ength

val ue§h I n the exanp ven t are co S to 48.
When the Q%I"ﬂ‘ sk é§e‘t"l’fé¢l5? peher 19iae,change wethed$ | es that the
basi c cel EqumIﬂah:gsIthdrbquian@mntedxseTbell s:n.zeem:angedmini ne¢lliss shown in

Figure 11, dﬁ:@ isel | epiRAR) h %&.ﬁ{ meani ng
of LEQis g |§l}§egh %@édaahta o ngis)t S| gnl ?gaﬁg T S Oe‘?ﬁ ength

i ndi cat i off °‘€‘ qtE@ny with Q’[@Pﬁs-lrl?élﬂzas The#i3eh %ﬁ?e‘“@t is
used as indqmateam procebsing ey atheheatderol osyaneuam)shndnreqnﬁ-eguroes 11 and

12, 1o8. synchrtmilsatibhChdcBanisni Nterpreted as an extension qualifier
field 27, EleleId 27. The EXQ field 27 conprises 4 bits.

In particular a specific mini cell is used to indicate
the new size in accordance with the methods described in
connection with Figures 24-27. The new mini cell size is given
in the payload 94. Four different types are used:

15 1} a specific EXQ-value defines a size indicator mini
cell, as shown in PFigure 26,

2} a definéd BXQ-value of 2, that is an OAM cell, is used
as shown in Pigure 25,

3)the size change indicating mini cell is indicated by a
20 specific CID-value, for example CID=0, and the connection is
identified by the CID field 93 in the payload, as shown in
Figure 24,

4) the type described in the fifth method below.

The new mini cell size to be used for the following mini
25 cells in a connection is indicated in the length field 94. All
mini cells following the mini cells 91, 95, 97 in the data
stream and having the same CID will have the new cell size and
will have their size indicator set to zero thus indicating
that the mini cell is used for user data.

30 Depending on the implementation of the telecommunication
system the mini cell that comprises information indicative of
mini cell size change is, or is not, in sequence with, i.e.
linked with, the first mini cell that has the new length in



WO 97/ 27691 PCT/ SE97/ 00118

12 O the four bits of the EXQ field 27 the binary val ues of
0000 and 0001 are reserved for use together with a further length field
29, LENS f| ?i -gost N€ nManner shown in Figures 12 and pedvsEbFooplr t 1 cul ar
t he | east S|gn| rcant bit in EXQfield 5 27 should be appended to the
seven bits in the further LENE fiebd 29 in a manner shown in the dashed
rectangle 31 in Figure 13. This is simlar to what shown in .Figure 10.
For the EXQ binary value of O this wll give 128 different | engt h

val ues and_f or theéfx bi_nar qhue of 1 this w| %F anot her 128
different FBRGEFEY stre S Y QEnMaY BTt cﬁjf elréﬁF F@nYth val ues
that can beynskrpnizatjionh prnbl;emetmmims cgill evotmriisiag siindweell iz al

eXpr essi ONghange 1nformak§bh]w1ll 1n the fbﬂléwﬁ&?ﬁﬂf&%&e&ﬁéadtﬁﬂﬂt of the
i/g\r/;n;' O?r an %q \Q%.nlﬁl.e c%il O.fn; SHS 115%% Exgtegdtlct?aatt % rgorﬁ&'.rgf lm:.rn‘.3 n&tlfls
% may comprise, further to mini cell size change information,
other information such as user data, control data, OAM data
etc.

Five methods for changing the size of a mini cell of an
~ on-going, that is a connection in operation, will be
10 described.

n 1 - 1 rvi

If the mini cell size should be changed not to

frequently, i.e. less freguent than each second, it is

15 proposed in accordance with the present invention to change
the size with a control message which is sent over the access
protocol between a base station and a controlling node such as
for example a mobile switching center MSC. The controlling
node will be handling and controlling all equipment involved

20 in the establishment of the mini cell comnection, in
particular the control system 80 in Figures 17, 18 and 19. The
control message is sent over a channel which is different from
that in which mini cells are transported. There will thus be
necessary to provide synchronization between the sending end

25 of the mini cells and the receiving end of the same mini
cells. In accordance with the invention such synchronization
is provided by setting a flag in a bit of the header of a mini
cell as indicated in Figure 23 wherein the flag bit is labeled
82,

30 Figure 29 shows an embodiment of the cell size change
method, in the following referred to as control plane
signaling. A cell header reading device 83 identical to that
shown in Figure 15 receives the user data bit stream 84
transmitted from a symbolically shown sending device 85. When



128 octets and an EXQ value of 1 is used to indicate mni cell | engt hs
varying from 129 to 256 octets. It should be noted that the
|l ength of the mni cell shown in Figures 9 and 12 is indicated by

using a linear coding. 20 An EXQ val ue of 2 (binaré 00102 is used to
signify thaWo97279t he nmini cell is an operation and maint |, OAM

cell, . that conprises a header 32, and an OAMinfornmation field 33 as
shown in Figure 14. The header 32 is?8inilar to the header 21 in
Figure 12. In the LEQ field 25 the binary code 11 is 25 present and in
the EXQ field 27 the binary code 0010 is present. The EXQ
code |3 (]?tiaaiy Sbliked ?cdl&ﬁénéte u(njwuﬁaﬁecélilcfﬁﬂe the demal b awi%&e' X dfor
exanpl e e n g . er val ues_can be use

for ot hergéy% err%@:{%}ﬁ%%?%s%gs%%e agséejr"ﬂl;’ilggs.ls Efinsporee B Bode val ues

| xxx are G9BEres dhamedoandavhieh ciaidisates thahethe reonpectdopi haviipg

i nformati @le CID=N shall chal§r9¥e 63 size from length Li to a new
PCT/S%97/9Qﬁ§éh L2, wherein L is the number of octetélmaking up the
mini cell.

The control message 86 is sent in a bit stream 87 in a
control channel. The bit stream 87 is not synchronized with
the bit stxream 84. A protocol handler for signaling messages

10 88 receives the control message and delivers it to the control
system 80. The control system 80 will now write the new cell
length L1 into the cell header reading device 83 at the
address of the identified connection CID=N.

After a sufficient time has lapsed for the control system
15 80 of the ATM network to process the control message the
sending device 85 changes the cell size from Ll to L2 by
setting a flag 82 in the first mini cell 89 using the new size
L2, This will signal to the receiving side that this cell and
the following cells have the new size L2.

20 Finally, when the first mini cell 89 which carries the
flag 82 is received by the cell header reading device 83 and
the CID of the wmini cell 89 is received by register 30 the new
length L2 will be read from the mapping table associated with
this CID. The second counter 50 will thus control multiplexor

25 60 in such manner that the new cell size will be applied to
the mini cell 89 in the shift register 10 and all further
cells belonging to this connection. In this manner no
information will be lost when the cell size is changed.

Control plane signaling can trigger cell size changes on
36 a second basis. This is so because the control system 80 has
to process control signals which typically takes about %-
second. Accordingly control plane signaling is slow and
require synchronization.



In the preferred enbodinent a nmain requirenent is that t he header of
the mni cell at the maximum has a | ength of 2 octets. Gven this
restriction the available bits are used in an efficient way to cover
al | ranges q{, y_ﬂ,’,&gs 5 In Figures 9, 11, 12, 14 ppfiskevoond Si zes
are indi cat e under the respective fields. The indicated sizes are just
exanpl-es and many other sizes of the gijfferent fields can be used.

O her LEQ and EXQ codes than the indicated can be used as bits that are
appended to the LEN field 23 and LENE field 10 29. I'n Figure 15
a bl ock schema of a cell header reading device is shown. It conprises
a shift regist ekt Bhougdds ppspoted thagy FLapre29 g Sorgvhag simplifjedy RoM

nmenory 40, ia sadando cleaﬁmmactﬁ&hmdyﬁcnwﬁﬂr@(mtaed ALi teadtingam

conpr n r yda e
reglpsltzlr ggibeséé?&loﬁg |%p%’t%%1ereofdrmﬂl b? %< s%agnnglal c%ntgro{%sﬂﬁﬁ equency

at ?t‘F?sd'oﬁa bits are shifted into the shift register 19. The
cl ock ggnals are counted by the first counter 20 which is used to
extract the fixed size length field 11 of a mini cell 20 and wite its
data into ubBens®ql st Petdfied Naddripitibgngt h field or rather the

i nformation therein is used as address to the ROM nenory 40 whi ch has

been confi gur edthe denerel methot) describedl in stmedctiofi gitke Higukec @edi ngly,
an indi vi dygll Gese bel Bescribdd G @étawalfﬁfféfe%nt:@ & & odH fhy%w@. Wil

correspond 0 a 25 speci he user La From t he menory
40 the sRow), 5} Fign ﬁ§e$ af('h%%ﬁ“ I‘l1 QURFOTARY RAde SO 35 At he
headerd? | sMBEatMchide Sezwvhces cSﬂlrt@hsesoﬁanntm abGSMhnetwork. Jet rol s t he
nul ti pl exoeoRfrsMiGhgt hebeai od NonPHiBEE 8lcdM&FA0ystemt B witikdn data will
appear. Suggggleot he ft:'::-ra%tsmfgsulnotnereq%optrngggslol The transmission
equlpment in its turn comprises a mini cell packetizing device
102 that comprises a cell header reading device 103 of the
15 kind shown in Figures 15, 17, 18 and 19. A base station 104 in
. the GSM network has a similar transmission equipment 105 with
a cell depacketizing device 106 that comprises a cell head
reading device 107. The transmission equipment 101 has a non
shown mini cell depacketizing device and the transmission
20 equipment 105 has a non-shown mini cell packetizing device.
The transmission equipments 101 and 105 are exchanging packets
over a link 108. Several connections may exist simultaneously
but for the sake of the example only one specific connection
109 is considered. The mini cells, symbolically shown at 110
25 and 111, used in the packets for connection 109 are supposed
to have a length of 15 octets each. Traffic is supposed to
take place continuously on an on-demand basis. At some
instant, depending on an external event, such as for example
switching from one service to another, switching from speech
30 service to data service or from half rate speed to full rate
speed, the control system 80 initiates a change of the size of
the mini cells by sending a respective control message 112,
113 to each one of the transmission equipments 101 and 10S.
Each control message indicates that for connection 109 shall
35 the mini cell size shall be changed to a new size of 23



30 the binary code 011 fromthe user data channel. This code is used

as address to the ROM nenory and at this address the cell size 20 is
stored. Accordingly the length of the user data shoul d be 20 octets.
Next the second counter 50 counts the following 20 octets bit by bit by
counting a WO9R¥Ibndi ng 35 nunber of clock pul ses. The HET'F?’BP%‘}& 60 is
shown.to have an WO 97!227691

PCT/ SE97/ 00118 14 arm 62 which is
novabl e between the indicated two positions. Initially counter 50 sets
the arm62 to the | ower position shown wi th dashed |ines and no out put

data wi || cameta. Upon receptimii ofilth¥hesntidtl wmeesadeChoimiediGteccei ves the
cell size s ol & pRlay-H Lt v ' r
position.ﬁ%%xfﬁeigg%er p§§¥%¥§EBé¥n€gat3%%%%%%3§P§L§ZI*%%qggn% léplg\%hich in
its turn ithecEAABcLBPRWE e PepGhanged tmt2d OFkRREl . Not untidefghehe second
count er 5QGriaasmtssidre eqiilipreirntt 106t hasvAFdimation t62sémdlid eriztts i niti al

positign gpg t Qﬁecgé&@éﬁc@ygg)?,begét%ﬁn Qalsehs chas Q?ﬂ ﬁ% %rel%@gced at

out put 61. ., Jn Figure 1 e extraction of t Size length
field 11 Midh PRedgseriked é%a%ﬁﬁéﬁrﬁcfi%ﬂipsrﬁ] 3}s indicated. At
Figure 31 is a signaling diagram showing packets being
signaled between transmission equipments 101 and transmission
equipment 105. The packets are represented by arrows and above
10 the arrows the size of the wmini cells used in the packets are
shown. Following the arrows in order of time from the top to
the bottom the following happens: Initially packets,
represented by the two uppermost signal arrows, are exchanged
between the transmission equipments 101, 105. The cell length
15 is initially 15 octets. Next the control message 112 is sent
to transmission equipment 105. It may also happen that one or
more further packets 114 are sent from transmission equipment
101 to transmission equipment 105 before the control message
113 is sent to the transmission equipment 101. As indicated
20 above the receiving transmission equipment 105 will not react
on the reception of the control message 112 until it has
something to send. The next time the transmission equipment
105 has information to send, it will send it in a packet 115
in which cells having the new cell length of 23 octets are
25 used. In the first cell of the new length a first flag is set.
This first flag is flag 82 in Figure 29, The first flag
indicates that this mini cell 115 and the following ones are
of the new length. In the transmission equipment 101, now
acting as a receiving unit, the flag is detected by the cell
30 header reading device of the non shown depacketizing device
and is used to trig a mechanism that alters the length of the
mini cells to be sent in the future from this transmission
equipment 101 to the new length. This mechanism is resident in
. the mini cell packetizing device 102. Next, when transmission
35 equipment 101 has information to send, it will send it in
packets with mini cells of the new length. In the first one,



time t[err] counter 20 starts to count 20 octets bit by bit and at
time t[err] counter 20 has counted 20 octets. Accordingly arm62 15 wll

be in the upper position in Figure 15 between tinmes t[err] and tlerr].
In the cell eadi ng device shown in Figure 15 a rchSRARé ed
nunber of Ieﬂ’g’f’gﬁiﬁgges and cell sizes are stored in ROM 40.ﬁéllrl\§t he
cell header reading device shown in Fogure 17 a 20 RAM nmenory 70 is used
to which length codes and cell sizes are witten froma control system
80. In this manner it is possible to configure different specific mni
cell sizes for I ndi vi dual nobil e tel ephone systens. The

mni cell teERresentedePy Sipapl sarzow 1§iSohaf thesha Zpcondefizagtimt an
L\E_di \éi dual skengbdvicsde whiieh exerddfeld hrel ekdh&nged betc@aetah! connag/ietr)ns
polsgi brzet g}%%%%gaé%ﬁg%g%ﬁ%%% Iqmgaloggs will faolrl élag)pe)egil’ i’%&gonnect I on
or for a spergth Aspdicated by packets 133 apndtHB @ngk Wallsykl HAVED and t he
RAM rereor yndOséconkd 1fl1adges@@. described in connection with Figures 18-27.
Figure 18 is a block diagramof a cell header reading devi ce used for
i npl enenti ng t h&xemtthesadpveote Hptdiiousnthat thd fiirst18lagokshaith the
same funct F9pst aiME0deq 1LY H6ts as DIsPakRrdmi Firy gl STREGsddod@ve t he
SaWE refer%ﬂ&& in mini cell 116 acts as an acknowledgment flag that
confirms to the transmission equipment 101 that the
10 transmission equipment 105 has received the synchronizing
flag. After exchange of the two flags connection 109 is in a
synchronized state in which both transmission equipments 101
and 105 are sending and receiving packets with the new length.
In this manner the length of the mini cells used for a
15 particular connection is changed while the connection remains
established.

The new length is transmitted in control messages 112,

113. A control message is typically a separate cell, such as
an OAM cell. OAM mini cells are sent over a separate

20 connection or in connection 109. The use of control messages
has no influence of the bandwidth available to the connection
10S5. When the mini cell length is to be changed, this will
cost only one binary digit, namely the flag bit, of a mini
cell. In other words, only one bit needs to be used in the

25 protocol for exchanging information between any two users in
the mobile radio system. From bandwidth utilization point of
view the control plane signaling method is effective.

It should be recalled that the available mini cell
lengths are configured into the mobile radio system.

30 In accordance with a modification of the above method the
first flag is sent in a wini cell that has the old length of
15 octets. This will give the transmission equipment 101 ample
time to instruct its mini cell header reading device to change
its settings for reception of cells with the new length.
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15 designations. The circuit differs fromthat shown in Figures

15 and 17 in that there is a conparator 90 which is used to detect t he
extension code. If there is a match, the conparator lICElJ,

subt ract or WOBPAMch counts down the first counter 5 20 by counts When
thi s has been done the extended | ength field, or specifically the data
therein, is again witten into the regi ster 30. The various sizes
associated with the extended field 14 nmust be added to the RAM nenory
70. This implies that the nunber of cell sizes in the RAM nenory wil |
10 be doubl edrhd way ahki centFoT ndageshatz A 13V dFRITREYnA2EH ¥b|the be

used in t nﬁgﬁﬂ [ a the

out put vaPue or- t é%clg?é%.% éb%el%é %hg gl«?ﬂ%ﬁ&@ C%I;lm&&%gisl %%e new
menory baﬁReCFquwé’YRRgE S‘mm‘anze methgkk 1o G FePaFaEe90 and t he
subt r act occdffolameiniheelhi s ﬂéqui:hﬁi ini brdé@antd etiangecxhengede lehgth fiel d

14,205 haknk Wins. celROSLE! Ofe! Goddiedifdigha i |yt mtedetian Lhe extension

code det ect.e Three extra e length

fleld 11 BREDAHLIN is Toguixed A qmiqm o Woke The Restimini cell;skReate the
cel | | engebfedtciom ditnghy rbeht i destamtze length 20 field 11 is replaced
with the extended length field 14 which is inserted into the data
stream M—Za- Conpar ed vvith the operation of the circuit in Figure 15

19|r ellg :que% t%‘)%[ 8% %“ S ntﬂ% t h%hgsrmrglﬁd :Lrllus rates8how the anot her

10 control message is szgnaled to the transmission egquipments
101, 105. In this method a control mini cell is of type 2)
above is used. The control mini cell is of the type shown in
Figure 24 and contains a field 94 containing the new mini cell
size. The CID value of the control mini cell is different from

i5 that of connection 109 the cell size of which is to be
changed. Accordingly the control message is sent on a
connection which is different from that over which user data
is sent.

Refer to Figure 32. There is a synchronization problem

20 because the control mini cell is not linked to sequence of the
mini cells the size of which is to be modified. Thus there are
two mutual independent connections; one, 125, for the control
mini cell and another one, 109, for the user data mini cells.
For the sake of the example the control mini cell, labeled

25 127, has a CID value of 0 and the user data mini cell has a
CID=7. Connection 109 is active sending packets, which all are
filled with mini cells 128 of a length of 15 octets, to
transmission equipment 105. At some instant the control system
wants to change the mini cell size of the packets in the

30 connection 109 from 15 to 23 octets. The control system orders
the sending of a control mini cell 127. The control mini cell
is sent in connection 125. The control mini cell has a CID=0
and contains in its payload: (a) the CID field 93 and the
length field 94. CID-field 93 refers to the connection the

35 mini cell size of which is to be changed; in this case CID=7



25 The cell header reading device shown in Figure 18 can al so be
used in order to inplenent the extension bit nethod. This is indicated
in Figure 19. Fromthe register 30 that contains the fixed size length
field 11 th%w§§%ﬁgﬁion bit 13 Is extracted and is use@cirgesmegiigase t he
address range. The 30 extension bit will count down the first counter 20
with three bits, indicated by thessubtractor 100. This inplies that

t hree new bits will be witten into register 30 and these new t hree
WD 97/ 27691 PCT/ SE97/ 00118

16 bits plus_the old three bit e. altqgether SIX hits, are
used to addft dPSiFRECRAMBHS 9%"-&55%0‘% FB8 B§YW(IRPIE! 23 38 5rrows. In

t hi s manneindimwatedober of cell sizes has been i ncreased. 5

The ROM nenory 40 may have several different ma 8|ng tabl es of the
ki nd shown in F?ﬁu?@ngﬁngttqaﬁsﬂé§§FBFeEQQ%Hﬂﬁﬁﬁgg 1 and {¢hanreeeivdpsi ng
tabl e to aneidsmissihones@oipieento 105 pwEIE iordd receive exlgd eomaelpmini ded in

gaftgﬁggfgégg ?zﬁ‘“éogﬁéfﬁ £ Egbﬁallng JRIEER bhowh !in BAJAGESHRl e to

and they will both learn the new length of 23 octets. Any of
the two units can now start to use the new length at the next
synchronization instant. To generate a synchronization instant
the receiving transmission equipment 105 sets a flag 129 in

10 the first mini cell 130 with the new length it sends in
connection 109. The flag comprises one binary digit and
indicates to the receiving unit that the following mini cells,
starting with the mini cell in which the flag bit is set, will
all have the new length L=23. All further mini cells sent from

15 the transmission eguipment 105 will then have the new length.
When the transmission equipment 101 receives mini cell 130 the
cell flag will indicate that the mini cell is formatted with
the new length. The transmission equipment 101 will therefore
depacketize cell 130 and all following mini cells using the

20 new length of 23 octets. When transmission equipment 101 has
anything to sent to the transmission equipment 105 it will use
the new length as exemplified by arrow 131.

The next synchronization instant referred to above may

occur when a new service is invoked by the control system oxr

25 when the control system for other reasons want to change the
cell size of the particular connection.

Accordingly it is possible to send the flag bit as soon
as the sending unit as well as the receiving unit of the
connection 109 has received the control mini cell 127. The

30 flag bit acts as a means of synchronization for switching from
the old mini cell size to the new mini cell size. The
synchronization is performed by the sending and receiving
units themselves with no help from the control system. The
transmission eguipment first to send sets the synchronization

35 flag when it changes the length of the mini cells it



10 cell lengths, for exanple 4, 8, 16, 20 to a second set of | engt hs,

for exanple 3, 6, 9, 12. Instead of using a ROM menory 40 confi gured
with the mapping table shown in Figure 5 a RAM nenory can be used for
t he sane purpose. This wll enabl e the control system80 to wite in
new a new s¥PI¥F6Hi ni 15 cell lengths in the RAM nenory. PFRESPYIR: tabl e
can al.so be transferred in the control nessage. | nst ead of
provi di ng each cell with a fixed siz%slength field which is used to

indicate the mini cell size it is possible to use an inplicit nethod

of indicating the mini cell 20 size which does not use any length field
in the m draféhits. THRCREBE:viNg Urdit)dupen! Bécegid:iCide wBENELagf 1 ndicating
m ni gg&}tmtzoes,s \lmg;ormat |J§)n rq)l %t h_g‘g to the sizes is resident

wi thin the 3ystem nefudrR. “FhstERor %08 Rg a dedicated field to
indicate the cg lens 1@1@9&&@&@3&:@1@ fnbNeidesni g e bbuZpmefieader i s
used. In %he pﬁgferr d ggbodlnent of t N nventi o n&gt cell sizes are
mapped on*thE" i"FeAEPE; BECBF BRGRRYELEE the ‘é%‘?ﬁ’fg’rc}'t 5. 1ALcdFdingly si zes
are nét geopipmentt 105nndtt cowld as weldnbedtransmission Ehguipwent il0a.of a

connection is giyven b% the CIDfield of 30 a connection. In Figure 20 the
mni cell heac?g’r"s7“\e§ gfofperares auickey, rhan oethed lopdnee thee act ual

size of tbentid) fmimidcéll contalispend® aewtbizs)midtherefgeactid|y two
octets shpulgkli@sion egiibh&heNor,BYodshBgat i %mepbagcaﬁb{&%;as
descri bed i n %ongectlon with Figures, 6 and 7 a ITB.%RI ng,ta e /2
results. BY the control system in order to have the new cell Size.
10 Method 2 has an attractive bandwidth utilization since the
overhead in the payload is only one bit each time the size is

changed.

OAM mini cells are handled by the operation and
maintenance system of the communication system. In accordance
15 with a modification of method 2 the OAM mini cells indicating
a size change of connection 109 are handled by the terminating
transmission equipment 105.

Refer to Figure 34 and 35. The control mini cell is of

the type shown in Figure 24. There is a problem linked to cell

20 size change since many other things happen in the system
before the cell size of connection 109 is changed. Figure 34
illustrates a sequence of packets which belong to three
different connections having the regpective ID:s of CID=1,
CID=2 and CID=7. All of the three comnnections are sending

25 information. Right in the middle of the packet sequence it is
desired to change the cell size in the connection the CID
value of which is CIDPb=7 and which uses a cell size of 15
octets.

First in the packet sequence comes a packet 140 belonging
30 to the connection that has CID=1 and a length L=10. Next comes
& packet 141 that belongs to the connection that has CID=2 and
a length L=8. Then comes a packet 142 that belongs to the
connection that has CID=7 and L=23 octets. Next comes a packet
143 belonging to CID=1, next a packet 144 belonging to CID=2.
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17 Accordingly the fixed length field 11 has been di scarded.
This will increase the band width efficiency. The CID value is used as

address to th(ﬁ?%%llmarmry 70 in Figure 17 and is pr o\dicamsgtofaprishe
control sysﬂ% Instead of latching the 5 length field 11 in the

regi ster 30, the CID value is latchedy, in register 30 and is used as
address to the RAM nenory 70. In thls manner there will be a relation
between the identity of t he established connection and the | ength of
the mni cells used in the connection. Accordingly no additional
mermory 10 Fpkagdme xeaspuctbd ¢onrtrnlosysgerhed rasmidesided: keephang® D and a

si ze OI the?ﬁ ﬁzéll?if' t&&seéméefhvuﬁéﬂcmhsca& that has a CRb=3efraip Of at
connection c0 V, equest s
(a) that acgﬁge tC{}'I‘ on & ggn 8& ns%f’l f)y%?%weagonq:g'o%%?% ? mé%ltkesrnd

poi nts anda( BnEFRk “tlﬁlllsc%l 1%% ithe onbgeing dagaetzeprs At hg a size

of _><I ocbﬂI et yalde of cmosuﬁzgﬁsei:éé @xb@mnmmie@ﬂrl Saitﬁfthédpaﬁ‘l?ﬁ?dtdilea 5
avail abl e t t ClLrcui a free
anong gﬁgg?%%ﬁr hﬁgsegfl%ro‘%/gl]}hc#% 5%he (%1 8r the sake of

t he exanpl§°€PEEQEQQ;Q§9F8ctEHe QQR?QQH4PPOFh§y%ﬁk%nﬁﬂ?quﬁlthﬂpzﬂmﬁgb 7 as
an addressn*emhdnegéaﬁ,\l\/lamﬂnanylﬂ@zww blff wheétmewiicell lehBtR By £Ss the

mniocell g a%ié el t%-%&' niEAA& ¥ %%dkggewed xg?‘ﬁl%eéi-gfl %@i noure 17

wll then oper sane nmanne oul' d be noted
that tife nREPIPRERGLKOS Brakhe rece%”@oﬁﬁéﬁt‘mﬁ] dsaacéfﬁtlzmg device

106 stores the information given in the control mini cell 145,
i.e. it stores the following: in the connection which has
CID=7 the cell size shall be changed to 23 octets. The
information is stored until the next time a mini cell arrives
15 on this connection. During this time, i.e. during the time
from the reception of mini cell 145 and the arrival of the
next mini cell which has a CID=7, many other mini cells
belonging to the other two comnnections arrive to the
packetizing device 106. Thigs is illustrated by mini cells 146
20 and 147 belonging to connections CIP=1 and CID=2 respectively.
When the next cell in connection CID=7 finally arrives, i.e.
when mini cell 148 arrives, then the transmission equipment
105 reads it and its cell depacketizing device formats it into
segments that all are 23 octets long. All of the above method
25 steps are shown in Figure 35.

The transmission equipment 105 is simple provided the
control system 80 allows for cell modification of one
connection at a time. If several connections shall change
cells size simultaneously the implementation of the

30 transmission equipment 105 will be more complex.

Method 3.

From system point of view mini cell size change in
accordance with method 3 is handled by the operation and



25 It should be noted that ﬂﬂ@~&ﬁd*fh€“§ﬁﬂ@ CID may rel ate to
d

several different mni cell sizes depéséi S BERY f act that cells
having the same CID can be transporfed JEP ?ﬁ%rent[ virtua

connections VC's. This is illustratee~rmrrgure 22 wherein a typical
address str¥Wa%R®*sed in an ATM network is 30  shown. TSC\E@EW“%?/& cal
link, .referred to as physical route, in the ATM network, there is a
physi cal link table 140 having a nunber of entries, for exanple the

i ndicated entries 0-23. To each physical link is associated a
respective VPI/VC (virtual path/virtual identifier) table 150. As an
exanpl e 3gaintépancesys2®d andt thé oaitholVReisads for adale phasgeais!|ink. In
WO 97/ 276%%ansported in the traffic flow, that is tRCTEIW Q81 Bich each

VC connection, .ident n VCl -/ val ue, there IS as an

VP
exanpl e 258 ﬁ1‘?1"i""%é‘i"|n Sﬁr’r\é\rnét F‘B s EEARAPTESAng its i ndi vi dual CI D.
Certain applicgg 'n%&&aeguhh% Egﬁréf%ﬁ? “'cg‘if'isséxﬁ%p% F@ g{;gﬁged on a

milli econg basis. O her, size ¢ %g 5%
r equi hfe Sntray “E'I“Z‘ec@flrénb% RAM ipd cell having,am E¥Qrvalwr user
data chanpél 2 Uiraxy [11)beTHesOAMbmzlll, shown in Figure 25, has a CID-

value equal to that of the connection the cell size of which
is to be changed. In other words the OAM cell is transported
in the same connection the cell size of which is to be

10 changed. This will ensure that the control mini cell is in the
right place in the mini cell flow of the connection the size
of which shall be changed. With right place is meant that the
control mini cell lies between two mini cells of different
sizes which both belong to the connection the mini cell size

15 of which shall be changed. In principle no synchronization
mechanism will therefore be required. However, since an OAM
mini cell is not terminated in the same manner as a traffic
mini cell synchronization problems may arise. The payload type
selector PTS=0AM of the control mini cell indicates that the

20  mini cell is an OAM cell. The transmission equipment handle
user data mini cells at the traffic plane and they do not
handle OAM mini cells. OAM mini cells are handled by the
operation and maintenance system at the control plane.

Similar hardware devices as described in Figures 30 and

25 32 are used in method 3 and will therefor not be described
again. Following the examples of Figures 30 and 32 it is also
supposed that connection 109 shall change size of its mini
cells. Connection 109 has a CID=7. The mini cell size of this
connection 109 shall be altered from 15 octets to 23 octets.

30 Now, refer to Figure 36. On this connection an OAM control
mini cell 134 is inserted. The OAM control mini cell comprises
the new length of 23 octets in its length field 94A (Figure
25).

This Sheet Has Been R,
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in connection with Figures 24-27. The size change nethods used require

no processing by the control syst§ﬁkggﬁgpg LggE e no 10 synchronization

mechani sm In particul gr a gpgQ ébc mni cell is used to indicate

t he new si ze_j rdance with i bed in SERR6GEE | ON
VJ?}:’%.SP inPﬂ;e payl o

wi th Figures The new mni cell size is given ad 94.
Four different types are used: 15 ,q 1) a specific EXQ val ue defines a

si ze indi cator m ni cell, as shown in Figure 26, 2) a
defined EXQ value of 2, that is an OAMcell, is used as shown in Figure
25, 3)the size change indicating mni cell is indicated by a 20

speci fi c Cl D- v@ihge copsrodxayiprem @Dsbowan §nt Figussh 36 coprriges an O

i denti fi edmbyi tdead1Chantlerd193 anl dperpekoen, tifs cdlQwpatketizind-i gure 24,
4) the (YPELRSEridIetith LhE Ldf) hotieiOtehs] fitaevice 103, The new mini.
cell size Yo be uséd for the fo ow ng m ni cell's in a connection is
i nfli cat id ign thgxd&aabhpghnéﬂls% the cell gw&et;:ﬂilnghhebhew mlnz t hel Im Ei
cells : . t . t r eam.an avi.ng .t he Wi ave
t he ne\%\'/ ce ?t%‘? efgg’ﬁldréﬁe i%mg?ll%gfﬁ%ﬁg}s? Il_lz.em}t k- Brigggfgtigeazveero t hus
i ndi cat i ngto the [righthelfi hPngcds incogdng wopl (prddsdfpye apoEXQ value
Dependi Inlg adf t derivErofe at %iﬂé’rﬁflﬂ)hfﬁhb?heﬁm wnogagkgciﬁtlfg emt he
mni ce r J i.n . C si ze
change i S,EIE?E iogé)nw(;ta,ﬁﬁ%sggéﬁen RN L?ht, QP%\HW p%ﬁklerl{'ﬁ'égn]\}mﬂ%tﬁ,ﬁ{ he first
mni cel| Pagketsmyhigh pze FeRltHP jtheir destination along arrow 136.

10 The transmission equipment 105 that terminates connection
109 will identify the control mini cell as an OAM mini cell
since its PTS=0OAM. The transmission equipment 105 will lift
the OAM control mini cell out of the data stream and send it,
as indicated by arrow 137, to the control system 80 in which

15 it is treated by the OAM cell handler 133. Logic residing in
the OAM mini cell handler will interpret the OAM mini cell.
The logic will in-this case find that the 0AM cell refers to
CiD=7 and that a change of mini cell length shall take place.
In response the interxpretation the OAM handler returns to the

20  cell packetizing unit a size indication message SI indicating
the mini cells on connection 109 shall have a new length
8I=23. This message is illustrated by arrow 138. Upon receipt
of this message the packetizing device 102 starts reading the
incoming mini cells applying the new length 1I=23. To do so the

25 packetizing device 102 orders a new length setting of the its
RAM memory 70.

OAM cells may be of many kinds. An OAM cell contains a
message that indicates to the OAM handler 133 what kind of
action to be taken by the control system in response to a

30 received OAM cell. For example it can be a message ordering
the control system 80 to measure the error bit rate. Another
OAM cell may contain a message reporting a hardware
malfunction to the control system 80. Still another OAM mini
cell message is to order the control to test a multitude of

35 mini cells in some respect, for example with regard to a check
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19 the user data stream This may or may not give rise to a
synchroni zation problem A mni cell conprising mni cell size change
information will in the followng be referred to a (:éiéé» Lni cell.
It should bWOAHR®H that a control mini cell 5 may conﬁ?' : qéﬁ*her to
mni cell size change information, ot her information such as user

data, control data, OAM data et 89 Fi ve nmet hods for changi ng
the size of a mini cell of an on-going, that is a connection in
operation, wll be 10 descri bed. Met hod 1 - General overview

| f the m sumcefhe Patketiicing devidangadwicl send all miequestiy, i.e. less
frequent hgéﬂngaﬁfhe%ﬁsgﬁg%ghé biv andledP95°Pné e ARGRIZPEEN b8 L NE

present invention to
Although the OAM mini cell 134 is linked to the instant

of cell size change and although it belongs to the connection
5 109 the mini cell size of which is to be changed it appears as
if no synchronization is required. This is however not always
true. The system design may also affect the behavior of method
3. Therefore it might be necessary to provide some
synchronization mechanism. Why this is so will be described
10 next.

It takes the control system 80 some time to interpret the
OAM mini cell 134. Also the return transmission of SI to the
packetizing device 102 takes time. During this time a new cell
may have arrived in the connection 109. During this time the
15 cell depacketizing unit will not know which mini cell size to
apply on the incoming mini cells. This is why some
synchronization mechanism is needed.

In accordance with a modification of method 3 it is

therefore suggested that the transmission eguipment 105 that

20 terminates the connection 109 itself reads the OAM mini cell
in order to learn its type. If the OAM mini cell is a cell
size modification mini cell the receiving transmission
equipment itself will handle the OAM cell and will start to
receive and to send mini cells with the new length. This will

25 eliminate the time delay referred to above in connection with
interpretation and SI return transmission interval. Still
method 3 will ensure that the instant at which the mini cell
size is changed will be in correct sequence. In this manner
the transmission eguipment will ensure that the mini cell size

30 modification cell will be linked to the first mini cell that
has the new cell size.According to this modification of method
3 the OAM cell is handled at the traffic plane.

From bandwidth utility point of view method 3 has no loss
of bandwidth provided that the frequency at which the mini
35 cell size is changed is moderate.



the size with a control nessage which is sent over the access pr ot oco
bet ween a base station and a controlling node such as for exanple a
nobil e switching center MSC. The controlling node will be handling and

control ling ?J I 75,%; prent invol ved 20 in the establ i shneggrSioriobrds M Ni
cell connect 8#, I'n particular the control system80 in Figures 17, 18

and 19:-The control nessage is sesf over a channel which is different
from that in which mni cells are transported. There will thus be
necessary to provide synchroni zati on between the sending end 25 of the
mni cells and the receiving end of the sane m ni cells. In accordance
with the invention such synchronization I's provided by setting a flag
in a bit o& Eﬁgipgader of a mni cell as indicated in Figure 23 wherein
the flag b (bel ed 82. 30 Fi gure 29 shows an enbodi nent of

the cell size chan@fordandBi¢Deth tiHid RRthek! ewd nebnreber meflit€eEs LNt rol

pl ane ilgnalinag.. A cell r.r i deyi.c i | t
shown in F?‘ﬁ%r‘%’ r(.1 el \aelg ?ﬁ%éj%scerﬁ at gg?)i f%/sqaﬁagg%%gﬁggh%%%l}m ted
f r om a Ssyntbe | Ragherigdngnand épparkarizdagggevigrs 102, 106. The WD
97/ 27691 control mini cell is terminated in the RGHfEE2/o084d8 The loop

20 137 shown in Figure 36 is eliminated.

In method 4 the control mini cell is of type 1) above the

cell is of the type shown in Figure 26 wherein the CID value

10 of the control cell is the same as that of the connection. The
method will be described with reference to Figures 37 and 38.
In Figure 37 all units are the same as those described in
connection with Figures 30 and 32. Suppose transmission
equipment 101 is sending packets to transmission equipment 105

15 and that the packets are filled with mini cells 110 having the
length of 15 octets,

At a certain instant the control system 80 orders a

change of the length of the cells. The new length shall be 23
octets. A cell size change order is sent to the transmission

20 eguipment 101, for example in an OAM cell. The transmission
equipment 101 responds to this order by sending a control mini
cell 119 of the type shown in Figure 26 to transmission
equipment 105. All of the control mini cell 119 is used for
carrying cell size change information. The receiving

25 transmission equipment 105 must therefore change the packet
size to 23 octets. The question is when,

Provided the transmission equipment 101 sends the control
cell 119 after the last one of the cells 110 of length 15
octets, then all further cells which are sent from the
30 transmission equipment 101 may all have the new length of 23
octets. No additional synchronization will be needed.

This is so, because in an ATM network ATM cells are
guaranteed to arrive to their destination in the correct order
of time. In other words the order of time in which the ATM



It is desired to change the mni cell size the sending device 85 sends
a control nessage 86 which is transported on a control channel and

whi ch indicates that the connection having the CID=N shall change its
cell size fromlength L1 to a new 5 | ength L2, mhereiqmb.' nunber
of octets rHERPHYSD t he mni cell. The con rclﬁ; nessage 86
Is sent in a bit stream87 in a control channel. The bit stream 87 is
not synchronized with the bit si¥eam84. A prot ocol handler for
signal i ng nessages 10 88 receives the control nessage and delivers it to
the control system 80. The control system80 wll now wite the new
cel | celiyiarel tenbtwilhamtele hetdesed endivhy deveseind sidd.heo

addr ess o%hézt& eEﬁéfb&Qtf n R:EQ“BE'%;P‘ a%@”gf tt"ﬂg %‘kﬁ éheSUf ficient

time has lapse or the contro system etwork to

process tFRALEE FESRRABLESIRN (qipment s1R bRy FERICe EBSERABRILNMifHe cel |
size fromedlll tsizk2 by setting a flag 82 in the first mni cell 89
usi ng _the new size L2. This will signal to the_receiving side that

this eell and?® signphing fliaghany shewpsim Kigune: 38kl inserates thg
Final |y, méshod.heiGuret3siis siailaBOtslFidureaai aadt W£ll therfdfdded2 i S

recel ved By e aaghlieadas 4&%339@%@&@%&@& orfie} o Qe Lhe i n

cell 89 is receive e read from
t he mappi®yk fstd §§§Bc?~%t’éﬁh\ﬁaﬁ'—ﬁd by axxew 131p Tﬂxﬁecemﬂd widdnt er 50 wil |
thus conteell sl tinfiexoed A5y ar@owi D23ushd MA@ lehgtht b 1RWatRits.Si ze wil |
be aEB' | ey t&mﬂ h%b? ha é?»e'l ﬁ?h' N d &y eift! E\Rnﬁegéﬁi €23l Gty g' |
furt ce I S connectlio nner

|nfornatlEﬂF\ﬁIPPsﬂésﬁbg? %ﬂé;PWﬁﬁ§ 181 and ALY ;igi,AgLLs “tallowing

this are sent with the new size. Upon receipt of the control
mini cell 122 at the transmission equipment 105 a mechanism,
resident in the packetizing device 107 and the non-shown
15 depacketizing device, will set the length of the mini cells
' that follow mini cell 122 to the new length of 23 octets. So
when mini cell 123 as sent from the transmission equipment 101
arrives to the transmission equipment 105 it will be decoded
with the new length. Similarly, when transmission eguipment
20 105 sends its next wmini cell 124, it will send it with the new
length. -

The bandwidth loss adhering method 4 is proportional to
the how often, i.e. the rate or frequency by which, the cell
size is wodified. It is only in connection with mini cell size

25 change that overhead appears in the form of a control mini
cell. Mini cells 110 and 120 contain no fields for cell size
indication. Therefore they have no overhead relating to cell
size indication. This is in contrast to the mini cells
described in commection with Figures 4, 6, 9, 11, 12 which all

30 contain a mini cell size indicationm.

Method 4 will result in a complex implementation of the
transmission egquipment 101, 105 since they must be able to
handle a great number of connections simultaneously and in a
very short time.



Control plane signaling can trigger cell size changes on 30 a second

basis. This is so because the control system 80 has to process control
signals which typically takes about [err]- second. Accordingly contro
pl ane signalj s, sl ow and requi re synchronizati on. '
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21 - It should be noted thgg Figure 29 is sonmewhat sinplified
in order to clearly teach the synchronizing nmethod. In reality . bi t
stream 87 is interleaved in bit stream 84 on an irregul ar time basis.
Method 1 - Detail ed description The general nethod described in
connecti on w t hiFigheuddobe rememhanedhhabeABY ks iHapnngchion| erignged
reference t@chnicid thatelefines -itb-pb@iit eforitbctionkl. gPhes 3k din

control |i ng nade. 100 1,5 3ok Ne blRPobusek Wit 2Y behhng Center) in a
connection-less nature. In a packet switched network packets
5 that have the same destination can take different routes
through the network and may therefore arrive in reversed time
order.

Method 5.

Method 5 is an imbrovement of method 4. Instead of using

10 a complete mini cell for changing the size of the mini cells
of an ongoing connection an optional field is inserted into a
mini cell carrying user data. When the optional field is
present it indicates the new size to be used for the mini
cells of the connection. In method 5 the information to change

15 size of the mini cells are transported in the traffic flow.
According to method 5 a somewhat different message format is
used. In principle an explicit, that is separate, length field
is used. The method will be described with reference to
Figures 39-41.

20 In method 5 a cell size modification mini cell 170 of the
type shown in Figure 27 is used. An optional field 171 is used
to indicate the new length to be used for the mini cells
following this cell 170 and belonging to the same connection.
The connection is indicated by the CID in the header of the

25 mini cell. In the header there is also an extension bit 13
(Figure 27) which when set indicates that the cell contains
the optional length field 171. If the extension bit is set to
0 no field 171 is present in the cell 170.

Method 5 will be described in connection with Figures 39-
30 41. Figure 39 is similar to Figures 30 and the same devices
are shown. When the cell size shall be changed the control
system 80 will send a cell size modification order 149 to the
sending transmission eguipment 101 only.



controlling node 100 conprises a control system 80 which controls a
transm ssion equi pnment 101. The transm ssion equi pnent in its turn
conprises a mni cell packetizing device 102 that conprises a cel
header readi ng device 103 of the 15 kind shown in Figures 15 17, 18 and
19. A base ?@%ﬁ?ﬁﬂ‘104 in the GSM network has a si m PSFSEYRE: ssion
equi pnent 105 with a cell depa%%ftizing devi ce 106 that conprises a
cell head readi ng devi ce 107. e transm ssi on equi prent 101 has a non
shown mni cell depacketizing device and the transm ssion 20 equi pnent 105
has a non-shown m ni cell packetizing device. The transm ssion

equi prent s 10 Dpendx&08ipt cofexdeangdey pactidrge wminiocellasizekhE08. Sever al

connect i Ofshd¥Ryg e¥habmSbsiod HRGPRehe 101 Sks ffag RSoS k&l eddie exanpl e

only one specifi.c.conneci] 109, is consideréd. The mni_.cells,
synbol i ¢ V%eﬁgtﬁl%)‘%gd 134q £P1 Ehe i iq‘?q'ﬁ‘hgqﬂacﬁ'é?'ée? dri& B§¥ect i on
109 are segidosdde in the addesi dengtlt Field,lRbdinetbecasdmplie affandsi s

suppoged ¢ mini baKE PhaOf GRAY 1RKEYA! Yol b0B306BREEs Pasi S- At sone
i nstant, dependi ng. on an_external event,,.su exanpl e swi t chi ng

e | as .for
from one SHEAMES; 5O AR ALL SHELRENFLRT o‘r‘ﬁclgﬁeé’&ﬁ%SBhes’é Y A&t -dat a
servi ce dipdn geceptfionatct gpeawntgoiuming gtell 170 spapgnisgiorcontrol system

80 i ni : ! aécﬂﬁp?t{eﬁlﬁ?ﬂﬂg &été&%lg:ihée fQEgiléntf%dﬂs@i tﬁek?ét@dtefcﬁﬂ‘ﬂnng a
caul prentSE SOF 44go1Ras Sadsutesion, sapipmtnt 05, Snben o R,
connélt | ofplloSigeafromsthe unnent sdep &0 AtheingwW shzechpdieared i@ new si ze
of 23 the added optional length field 171. The receiving

transmission equipment 105 starts to use the new size of 23

octets, beginning with the control cell and continuing with

all of the following cells on this connection.

15 in Figure 41 a self explanatory graphic illustration of
method 5 is shown.

Method 5 will save bandwidth since the length field is
not present all the time, as is the case with method 4, but is
present only when cell size modification is to take place.

20 A modification of method 5 is to use the new length
format Beginning with the mini cell following the mini cell
that contains the optional length field 171. In this case the
0ld length format is applied to the mini cell that contains
the optional length field.

25 O rigon m -5.

Table 1 below is a comparison of some of the
characteristic features of methods 2-4. All figures given in
the table are estimated.
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22 octets. Upon reception of the control nessage no i medi ate
action is taken other than that each equi prent now knows t hat t he size
i s about to‘g ged to 23 octets. Not until the t rEso HouL 3N

equi pnrent 10 as I'nformation to send it will 5 act. The sequence of
operati-ons which then will take places w |l be described with reference
to Figure 31. Figure 31 is a signaling diagram show ng. packets
bei ng si gnal ed between transm ssion equi prents 101 and transm ssion
equi pment 105. The packets are represented by arrows and above 10 the

arrows theT%ﬁlee of the mni cells used in the packets are shown.

Fol | owi ng kot - ot t om t he
fol |l owi ng H%%@Q s ﬁnﬁlaf pacL P nt ed t wo upper nost
si gnal ar f{qus 4 ar ¢ ﬁg((‘rlgqggggn to complesity he tra §¢H—%"s#% té’qw drents 101,
105. The dell | endt is initlally 15 octets. INepé dMpiicant rdl nmessage
112 is sent tdﬁ¥$%ﬁ' FRE8i on|equi pment 105. 1} I happen t hat one
or ngre furtHer packets 1l4tare sent fromtrp

1ORYerR 335
ui jprent

1SSIOn e

101 to trgnsm ssidn equi pnent 10! 113 is
sent to tﬂ@_LLansxms§?%§-equmn; t he
recei vi ng t4 ansmi qst aw prrent reception

of the corftg-ot—ne +2—tmrt4 Sorrelth N to—semd—{The next
time the trjansm' sgi on equi pnent fECY%SB has i nf rtr,rh%i on to senq, it wll
send it inf g packygry/EE5 h o T | engt h of
23 octetsjare 25 {used. In the first cell of the jnew length a fijrst flag is
set. 5 1 factor 8 0.1

Methods 2 and 3 are more robust compared to methods 4 and
5 in that they require synchronization. If the control mini
5 cell for some reason is lost, no synchronization will be
achieved and no length modification will take place.
Information will be transmitted and received with the old cell
length and no information will be lost. Synchronization is
achieved by sending two mini cells, one in each direction of
10 the connection, comprising synchronizing information. The
robustness will be increased but the change rate will be
reduced by a factor of 2. In methods 4 and 5 no synchroni-
zation is required. If the control cell is lost it will not be
received at the receiving side. The transmitting side will
15 change to the new cell size and will start to send the
information in cells of the new length. The receiving side
will continue to receive cells which it thinks still have the
old size. The received information will therefore be
corrupted.

20 With method 5 it is in principle possible to change the
mini cell length of each one of the successive mini cell (each
mini cell has a new length; change rate = cell rate) of an



This first flag is flag 82 in Figure 29. The first flag I ndi cat es t hat

this mni cell 115 and the follow ng ones are of the new length. In the
transm ssi on equi prent 101, now acting as a receiving unit, the flag is
detected by the cell 30 header reading device of the non_shown

depacket i zi W§ %3899t e and is used to trig a mechani snFCHEEHMIB, s the

| ength of the mni cells to be sent in the future fromthis

transm ssi on equi pment 101 to tB& new |l ength. This nechanismis
resident in the mni cell packetizing device 102. Next, whén

transm ssion 35 equi pnent 101 has information to send, it will send it in

packets WihAividalX tdnhelcibie PEVEH BN Habpehs hb€ndd IS taegaﬁerates
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23 3P4 PRSI FI SSPEUPEEOG AR £DS SYPLLFEE LS BRERP Bt
set. Packthe addittiothofeaf £dagat%0 exchanged bet ween transm ssi on

equi pnents 101_and 105 wil,l all have the new | ength as_|ndi cated by
oaokote 117 anth The Alrenip) Changea i on Bt gebh EF s fa1L e i
From tthe wbohedi’, ithesbwetbhodt Sials tdlcdighitiygt ihfeniom Hchehe explieit mi ni

cell 115 3ghgtRmétdICREONhekddet | Ahe LRENGECLA is ealhd@eblngi Ni cell
116 acts gglf,n &:egn?nvgt%%gngng.sfllag&érh%%an the explicate length
method. If the change rate is one per each hundred cells, then
method 5 is superior to the explicit length method. Method 5
10 is preferred when the change rate is in the order of one
length modification at each ten cells.

Instead of using an extension bit 13 it is also possible
to use a specific payload type selector code, PTS-code,
similar to extension code method described in connection with

15 Figure 28 to indicate that the mini cell is used for size
change of the following mini cells in the same connection.
This is shown in PFigure 28. In stead of using a separate
extension bit 13 in the mini cell header in order to indicate
that the mini cell is a user data cell that also comprises

20 information indicating that the mini cell size shall be
changed, a code point in the payload type selectoxr PTS is used
for this purpose. In particular PTS has a particular code PTSI
indicating this.

In Figure 42 there is shown a mobile telephone system

25 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
lines 209. User data sinks 204 are connected to the receiving

30 unit 202 over a respective connection 210. Connections 209,
formed by mini cells, are multiplexed together in the sending
unit 201 with a non shown multiplexor. Likewise there is a non
shown demultiplexor in the receiving unit 202 that demulti-
plexes mini cells belonging to connections which are termin-

35 ated by the user data sinks 204. In the sending unit 201 there



confirms to the transm ssion equi pnent 101 that the 10 transm ssion

equi pnent 105 has received the synchroni zing flag. After exchange of
the two flags connection 109 is in a synchroni zed state in which both
transm ssio | nts 101 and 105 are sending and rRGREY packet s
with the nev%vﬁ?g%ggﬁ? In this manner the length of the m nlwggllal S used
for a 15 particular connection is cltemged while the connection remains
est abl i shed. The new length is transmtted in control nessages
112, 113. A control nessage is typically a separate cell, such as

an OAM cel) ., OAM m ni |1 s, are _sent oyer. a arate 20 ., conpectiqQn or in
connect i orfSL0b FiPReCBLE AdS EPARLRg sanice 207 gl EnS Kigd RHERE 3P (e
bandwi dt h BispideaBReand imctheomeseiving unit oherghds ahsimiyar ®dmi | ength is

to be changed neBiér\édding deGteOnby eferd Nahy ghewh, inaRfure! he.fl ag
bit, of a mni cell. In other words, only one bit needs to be used in

the 25 protocdin Fégueacitindiexy isf shown i mdidileeeelephotevsystens in
the nmobi | exdusiiQs AYSAR AT AIEWRARIBHE Hithl id isedlding BRIOt2Y ana avi ew the
control plane ,nggal | ng thod is ef EC‘SI Ve. . Jt shoul d _be
recal | ed tTRASIVABYVRTT 1% 3FSHCORBPFted Via, respechive chifk &l?%eﬁmf’nt o the
nobi | e r adk@s sPsegndatg(sources RA3agrercemertsd boathedsdndiag eniof the
?bovtehrre]g heebat ?eres;[)e{:tfﬁé Jdnaﬁph;;soﬁ_eaé dtibnih ByRbot €baliPdy ftae t[lelglld
eng of .. C , IS Wi e e transm.ssion equi pnen
anmpl e Jt’lnrﬁf gggrng?éﬁc%;mlat SRR gé%ﬁr?lecé’dlé‘rec Egdﬁ:?\g&b?e%e WE"€hange
its s&Pti ryuitt 302r e¥eptd orespectdvesconnectivn 2a4.| Gogeections 209,
formed by mini cells, are multiplexed together in the sending
unit 201 with a non shown multiplexor. Likewise there is a non
shown demultiplexor in the receiving unit 202 that demulti-
plexes mini cells belonging to connections which are termin-
15 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
Figure 11 and in the receiving unit there is a similar mini
cell header reading device 208 of the kind shown in Figure 11.
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24 The way t he controf“ﬁﬁ""”“jiggﬁﬁﬁmll3 are signaled to the
sendi ng and receiving side of the p§ﬂ$§i‘i%&cggonnec ion is not
specified by nethod 1. To summari ze} neth ate control m ni
cell is reqiVP&®”™H order to change The size of 5 the ni rRCHSESTAMEE t he
connect i-on_and a synchroni zati on mechanismis required in order to
make the.pew mimi-—cel | size effective at the right instant.
Met hod E/MWI i.s method is an exanple of nmethod 1 and illustrates how
the 10 »t4 /ulif m I's signaled to the transm ssion equi pnents
101, 105. In this a control SPEMScel | is of type 2) above is
used. The control mni* cell is of the type shown in Figure 24 and
contains a field 94 containing the new mni cell size. The CI D val ue
of the control mni cell is different from15 that of connection 109 the
cell size of which is to be changed. Accordingly the control nessage
is seri on a 1. Acwuled ofinindicdciny dhkl giest of piAd lkalijover which user
gs;ghronigg?%%%H%ﬂ%ﬂﬁaﬂ%n indivERiS é&ﬁn@hqgag,thagllré%i&%dain that

the size is indicated only at instants when the size of the

mini cells of said comnection is changed to a new size, and

that after each one of said instants the mini cells of said

10 connection are sent with the new size.

2. A method in accordance with claim 1 for dynamically
changing the size of a mini cell from a first size to a second
size during an established comnnection, characterized in that
information signalling that the size of minicells used for an

15 individual connection shall be changed is sent in a mini cell
referred to as a control mini cell.

3. A method in accordance with claim 1 for dynamically
changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that

20 the control mini cell is sent in a channel different from the
channel in which mini cells containing user data of said
individual connection are sent.

4. A method in accordance with claim 2 for dynamically
changing the size of a mini cell from a first size to a second
25 size during an established connection, characterized in that
said change of mini cell size is effected following a
synchronizing procedure.

5. A method in accordance with claim 3 for dynamically
changing the size of a mini cell from a first size to a second
30 size during an established connection, characterized in that

said synchronization procedure comprises the following method
steps: (a) any one of said terminating transmission equipment
and said originating transmission equipment upon receipt of
said control mini cell will send its next mini cell pertaining

This Sheet Has Been Re[ilaced
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20 because t he congq

gl -uu_ié not |inked to sequence of the
mni cells the size !!ﬂﬁ ﬂl{ﬂ nodi fi ed. Thus there are o t wo
] ™

mut ual i ndependent cormeati o0 25, for the control mni cell and
anot her one, @ 1Q9.5pr the user data mni cells. For t hecrsioeeais t he
exanpl e the control mni cell, |abeled 25 127, has a CI D value of 0 and
the user data mni cell has a Clg7. Connection 109 is active sending
packets, which all are filled with mni cells 128 of a length of 15
octets, to transm ssi on equi pnment 105. At sone instant the control

system wanfs tao .chan the mni cell size, of th ackefs in t) 30
connect i on*20%% (ﬁﬁdﬂ?‘%ﬁgg3°?ﬁﬁ%ﬁ§i°“TH&tEoﬁ?+QHS%ﬁﬂﬁ%eﬂ? gg%rEnélwipi:he
sendi ng of aafLagntsed]! im thechéadd? f Baddcpext ohindi rtelde| (b) thejothsant in

connect i ONoAgSns THEC REMOhatiry tGR:nsnidsisn @diipment adfidsgodtains in its
payl oad: (g%ﬁéhe GIDfield 93 an ength fi.eld 94. CID-field 93

d the |
refers to ARG FHANSTRSSEON AAVIPMERE WPOR TRCSARt-RE; 831 % hanged:
in thi $ capgnl|d»IA and detection AfDsFIA2TE@G starting to send its next

25 ti$nd NelGat @da A1 {6 dRNEAI0WELY Sed HRrtaWnifgoEd galid S
it e snaividual cRelEEShbrd ALY B5' Slnd WARR1 40%: A LS
second length.
6. A wmethod in accordance with claim 5 for dynamically
10 changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that
said control mini cell is sent to a transmission equipment
situated at the originating side of said individual connection
as well as to a transmission equipment situated at the
15 terminating side of said individual connection.

7. A method in accordance with claim 5 for dynamically
changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that
said control mini cell is an operation and maintenance control

20 wmini cell containg a field wherein :(a) the identity of said
individual connection is indicated and (b) the second length
is indicated.

8. A wmethod in accordance with claim 6 for dynamically
changing the size of a mini cell from a first size to a second
25 size during an established connection, characterized in that
said control mini cell is an operation and maintenance control
mini c¢ell which when received at said terminating transmission
equipment is sent to a control system for interpretation, said
control system upon receipt of said operation and maintenance
30 cell and interpretation thereof as a mini cell that signals
the change of size of mini cells pertaining to said connection
sending the second length to said terminating transmission
equipment, said terminating transmission equipwment upon
receipt of said second length applying said second length on
35 all further received mini cells pertaining to said connection.



learn the hew | e¢hgt®h 4f 23 octets N?éjlsﬂﬁ:mc&a two units can now start
to use the new | ength at the next Svnchrond Lw|on i nstant. To generate
a synchr oni ¥&%787% nst ant the Tecel ving transm ssi onPEHIFYMNE 105
sets a.flag 129 in 10 the first mnj.cell 130 with the new length it sends
in connection 109. The flag con{l)ri ses one binary digit and

indicates to the receiving unit that the followng mni cells,
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acts as a neans of synchroni’zation tor swtching from the old mni cell
size to the new.nmAnmethbd in zeccobd@nce wiymodladim 2afbendysamird1ayred by the
Sendi g DG ¥hleize o4 SulliCURE) VRoud ThidelChbe! {0 difaiaN! M O!

syst em t.,ransm ssi gn equi pnent II’S send sets he
synchronli%ﬁ? r1ng an established connection, cha:acterized in that

transm ifmlﬂrmlﬁmmmtmﬂ 105 wi || both receive the control mini 5 cell 127,
conpar I agr am shov‘h qu;A%gEaN and they will both

15 the control mini cell is sent in the same channel is that in
which mini cells pertaining to said individual connection are
sent.

11. A method in accordance with claim 2 for dynamically
changing the size of a mini cell from a first size to a second
20 size during an established connection, characterized in that
said control mini cell in its header contains an indication
{PTS=SI) indicating that said control cell in its payload
compriges said second length.

12. A method in accordance with claim 10 for dynamically
25 changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that
said originating transmission equipwent first sends said
control mini cell and therafter sends all further mini cells
belonging to said individual connection with said second
30 length.

13. A method in accordance with claim 11 for dynamically
changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that

transmission equipment at the terminating end of said

This Sheet Has Been Re‘placed
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* ttansmi"ts® The receivi 1g urgﬁﬁamwn reception of the flag,
starts to uSgobifesiew | ength for Lh the il |ptsiduefahsexanpl e
the transm ssion equi pnent flrst to send after reception of the
control- cell 127 is 5 equi pnment 105.420t could as well be transm ssion
equi pnrent 101. Thi s met hod operates quicker than nmethod 1 since
t he control mni cell contains the HEMISiZE and therefore the
transm ssion e nt 101, 105 need not a be conf act ed by t he
Cont ol - sy AHRD, HeRieeE ety SEeRorRERtRa o 98 CTREERb ARG, SHs
attracti vestsartdwicdt head i 21X fuxgheg maltmil-ls pegtsihing to sdial payl oad is

only one hidgi®3elall asnﬁmfdgwta said CHedtaR 1ength, OAM i ni cel I's
are handl ed by the operation and mai nt enance systen1of t he
conmuni cati on dgst AnwmetiodiGooadzocdaife with clatmdili fort idymanficadirod 2 t he

OAM i §i  8ldryingdthdt if¥e of a mini cell from a first size to a second
size during an established connection, characterized in that

said control cell is a user data mini cell which in its header

comprises an extension bit, which when set indicates that user

data mini cell comprises an optional field wherein said second
10 length is indicated.

15. A method in accordance with claim 13 for dynamically
changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that a
control message indicating cell size modification is sent and

15 that following this a synchronization signal is sent.

16. A method of changing the size of a mini cell from a
first size to a second size, during an established connection,
wherein wmini cells belonging to the same connection are
transported in a user data chamnel in accordance with claim 14

20 characterized in that the control message comprises the second
size and the identity of the connection, that the control
message is sent from a base station to a control system over a
control channel using an access protocol, that said control
system associates said second cell size with mini cells

25  Dbelonging to said connection, that a cell length modifying
indicator, used as said synchronization signal, is set in the
first mini cell having the new, second size, that said control
system upon detection of the cell length modifying indicator
in said first mini cell changes the size of the mini cells

30 Dbelonging to said connection from said first to said second
size.

17. A method of changing the size of a wmini cell from a
first size to a second size during an established connection,
wherein an operation and maintenance comnection is common to

This Sheet Has B
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a size c ﬂumﬂﬂnll u HH on 109 are handl ed by the termnating
transm s Refer to Figure 34 and 35. The

control mini ‘cefl 1s of the type shown in Figure 24. There is a
problemlinked to cell 20 size change since nmany other things happen in
the system WOB¥Pbre the cell size of connection 109 is Eﬁ'ﬁé@ﬂol igure 34
Il lustrates a sequence of packets mhléh belong to three di fferent
connections having the respective | D*& of Cl D=1, ClD=2 and CD=7. Al

of the three connections are sending 25 information. Right in"the mddle
of the packet sequence it is desired to change the cell size in the
connect i oaln heofiidetions waliuhasfa Witetefiine@l Porstincbnttictionsegentgy) | si ze

of 15 S. [ %ﬂ%ﬁﬂﬂ C s a packet
140 belon% g gf sazd t grggﬁﬁgg%%%n Qsﬁﬂégéf &Bésfg th, L=10. Next
cones TEhed it °P$faFPr8P B%‘Fd?&?é‘“teé‘af‘ﬁé eehic (9%h cetd e, nBaVED=2 and
a |l ength badd ﬂi&ﬂeﬁmneﬂsfarpackamnécﬁicmhaueheitymphdnldwuzized byonnection

t hat S cket 3 l onging to
C Dzlrga %Q:Z‘h g ol "1“?3*1“ SRR 1 8004 (o) BEURREL 07900
pCT/SEg7/ggqggctlon the band width of which is to berhanged, as well

as with information on said second size.

18. A method of changing the size of a mini cell from a

first size to a second size during an established connection,

10 wherein a resource management connection is common to all
connections and has a predefined first connection identity
{CID=0), said resource management connection being carried by
resource management cells, having said predefined first
connection identity characterized by providing a resource

15 wmanagement cell with an identification (CID) of the connection
the band width of which is to be changed, as well as with
information on said second size.

19. A wmethod of changing the size of a mini cell from a
first size to a second size during an established connection,
20 characterized in that a size modifying mini cell is sent in
the user data channel in synchronism to the mini cells
therein,



For some reason the control system 80 has decided to change t he size
of the cells in the connection that has a CI D=7 from current L=15 to
L=23. The control system 80 therefore inserts a control mni cell 145
into the OuWPﬂﬂsﬂata stream A CID 5 value of C D=0 sigghisEbman OAM

m ni cell € payl oad of the control mni cell 145 there is a
reference to the connection CXD=7, the connection the cell size of

whi ch shal | be changed, and an | gcati on of the new cell length L=23.
When the control mni cell is received by the transm ssion 10 equi pnent
105 at the receiving side the depacketizing device 106 stores the
information given in the conprqf nynigcell %4 i.e. it stpres the
followi ng: in the conneg ; shal | be
changed to 23 o?—ﬁa The 1o nl‘wrfmtlcn s stored untif tfie next tine a
mni cell arriv Sf op th cgnpection.] gring this timg, te. during the
tinme fromthe recepid of the

next mni cell which hasg g QD=7 pany other nini cells _ belonging to
the other two connectionsparrive to the packeti zing device 106. This
is illustrated by mni m 146 20 and 147 bel ongi ng to connecti ons

Cl D=1 and Cl D=2 respect @R T When the next cell in connection Cl D=7
finally arrives, i.e. when mini cell 148 arrives, then the transm ssion
equi pnent 105 reads it and its cell depacketizing device formats it
into segnents that all are 23 octets long. Al of the above nethod 25
steps are shown in Figure 35. g g The transm ssion equi pnment 105 is
si npl e provided the cont rdl system 80 all ows gffor cell nodification of
one connection at a ti ljf S¢veral connections shall change cells
si ze si rrultaneo ig he i nénta ion of the 30 transm ssi on equi pnment
105 will be nore ‘¢Onpl ex. 1
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Met hod 3. From system point of view mni cell size change in
accordance with nethod 3 is handl ed by the operation and

PCT/ SE97/ 00118 28 mai nt enance
system and t hgvcombgopl nessage for size change is transported in the
traffic flow, that is the flow in which user data nini CEMPEIAOUS
transported. In nmethod 3 the control mni cell is of type 3)
above. 5 The control mni cell is an OAM nppigcel |l having an EXQ val ue
of 2 (binary 10). The OAMcell, shown in Figure 25, has a ClD " val ue
equal to that of the connection the cell size of whigp is to be-
changed. In other words the OAM cel | iq transported/ in the sanme
connection the cell size of which i %e 10 chgymed.] This wi-l|l ensure
that the control mini FfgG s in th (@g;,- Ers)|i n the mini cell flow
of the connection the size of i u. stra efaged. Wth right place
is neant that the control m ni |0b' 3 betvveen two mni cells of
di fferent si zes which both bel angb t hg confiectifon the mni cell size
15 of which shall be changed. In pr NG np sy hroﬁ\i zation mechani sm
will therefore be required. However} %gc ap Obég
100 35
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mni cell is not termnated in the sane manner as a traffic m ni cel
synchroni zati on problens nay arise. The payl oad type sel ector PTS=0AM
of the control mini cell indicates that the 20 mni cell is an OAM cell

The transnisgbg@gﬁﬂpipnent handl e user data m ni cell spedsEotveotig af fi c
pl ane and t hey not handle OAM mni cells. OQAM mni cells are handl ed
by the-- operati on and mai nt enance ben1at the control plane.

Sim | ar hardware devices as described TN Figures 30 and 25 32 are used in
method 3 and will therefor not be described again. Follow ng the
exanples of Figures 30 and 32 it is also supposed that connection 109
shal | change size of its mini 17 _déis. Connection 109 has a CID=7. The

mni cell size of this a¥ala ered from 15 octets
to 23 octets. 30,EDML refer 6. On this connection an OAM contr ol
mni cell 134 isriGaBted. frol nmini cell conprises the new

| ength of 23 octets inits W : d.94£g4£14uu11_7§ 25) .
29 The control system 80 shown in Figure 36 conprises an OAM

handl er
with the cell

133 and operates on the cel
header readi ng device 103.

packeti zi ng

devi ce 102

4 25 23 28
f { [ { 1 L
L H H t
CID E| LEN | 1 PAYLOAD
Q c e
8 2 4 2z v
. 21 22
Fig.9
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| ncom ng packets to the cell packetizing device 102 5 arrive fromthe left
in Figure 36 and outgoi ng packets | eave to the right. As |long as
incoming mni cells have an EXQ val ue different from2 (binary 10) the
non shown ce‘gh??[g%eti zi ng unit of transm ssion equi ppERéretBsIIM | |
packetize-th packets which are sent to their destination al ong
arrow 136. 10 The transm ssi on equi pnent 105 that term nates
connecti on 109 will identify the control mni cell as an OAM m ni cell
since its PTS=OAM The transm ssion equi pnent 105 will lift t he OAM
control mni cell out of the data streamand send it, as indicated by
arrow 137, to the control system80 in which 15 it is treated by the OAM
cell handler 133. Logic residing in the OAM mini cell handler wll
interpret the OAM m ni cell. The logic will in this case find that the
OAM cel |l refers to Cl D=7 and t hat 41 hange of mni cell |ength shall

t ake pl ace. In response the interpretation the OAM handl er returns to
the 20 cell packetizing unit a size indication nessage Sl indicating

the mni cells on connection 109 shall have a new | ength SI =23. This
nmessage is illustrated by arrow 138. Upon receipt of this nessage the
packeti zing device 102 starts reading the incomng mni cells applying
the new |l ength L=23. To do so the 25 packetizing device 102 orders a new
| ength setting of the its RAM nenory 70. OAM cel | s may be of
many kinds. An OAM cell contains a message that indicates to the OAM
handl er 133 what ki nd of action to be taken by the control systemin
response to a 30 received OAM cell. For exanple it can be a nessage
ordering the control system 80 to nmeasure the error bit rate. Another
OAM cell may contain a nessage reporting a hardware mal function to the
control system 80. Still another QAM mi ni

28
/27 'S _i_ N l\r

H

| |EXTENDED | payi0AD
o | HEADER

2 A

CiD

omr
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cell message is to order the control to test a nultitude of 35 mni cells

in sonme respect, for exanple with regard to a check WO

97/ 27691 PCT/ SE97/ 00118

30 packeti zing device 102 will send all ngg

havi ng PTSzégﬁg?%J&ﬁhe OAM handler in the control system 8?&Bﬁw‘ﬁ

Al t hough the CGAM mni cell 134 is linked to the instant of cell size
change and al though it belongs to the59?gnecti on 5 109 the mni_ cell size
of which is to be changed it appears as if no synchronization is
required. This is however not always true. The system design may al so
af fect the behavi or of nethod 3. Therefore it m ght be necessary to

provi de sone

synchroni zati on_nmechani sm y this is so will be
described 10 nexf# 25 | 2% akedbt he £3ntr #@system 80 sone time to
1 H P2 S | ZW2N H

interpret t| Hhe—feturitrehsnipsiemof Sl to

%
t he pagketi zin l‘i\zl s ﬁ?’; Duriindgt tfhi s _t4d newjcel |
may have ar ti ved €fPthe ¢ rﬁgtgg)er?% ! n)uLE thié’i ti WEA\?EOA%D
el “'Tc C L
8 2 4 2 o
. 21 28 22
Fig.12
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J 0001111111111
b o o e o
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15 cell depacketizing unit will not know which mni cell size to

apply on the incomng mni cells. This is why sone synchroni zati on
mechani smis needed. I n accordance with a nodification of method
it is ore suggested that the transm ssion eqpcpRERivel®5 t hat
20 term né‘foe’?gfﬁ d connection 109 itself reads the OAM mi ni cel | in
order to learn its type. If the OAMmni cell is a cell si ze

nodi fication mni cell the receiving tgggm ssion equi pnent. itself

will handle the OAMcell and will start to receive and to send mni
cells with the new length. This will 25 elimnate the tinme delay referred
to above in connection with interpretation and SI return transm ssion
interval. Still method 3 will ensure that the instant at which the

m ni cell size is changed will be in correct sequence. In this manner
the transm ssion equi pnent will ensure that the mni cell size 30

nodi fication cell will be linked to the first mni cell that has t he
new cell size.According to this nodification of method 3 the OAM cel |
is handled at the traffic plane. From bangpé dth utility point of
vi ew nmet hod 3 has no IOé of bandw &3 providedifhat the frequency at

whi ch the m ni celPA Ts 61 WO
97/ 27691 %” o¥-06348

CLC\ >35> 60
20
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length code

ROM cell

401 size

Fig.15
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31 Met hod 4. I n accordance with this nethod the control
mni cell is transported in the traffic flow and is handl ed

aut ononmously by 5 the packetizing and depacketi zi ng devices 102, 106. The
control mini weldm® term nated in the traffic plane. The | 137
shown in Figure 36 is elimnated. In nethod 4 thgggﬂﬁﬂWH“rﬁni
cell is of type 1) above the cell is of the type shown in Figure 26
wherein the CID value 10 of the control cell is the same as that of the
connection. The method will be described with reference to Figures 37
and 38. In Figure 37 all units are the sane as those described in
connection with Figures 30 and 32. Suppo. r?iransn‘i ssion equi pnent 101
i s sending packets to transni ssion equip%é 105 15 and that the packets
are filled with mni cells 110 having the | ength of 15 octets.

At a certain instant the control system 80 orders a change of the

| ength of the cells. The new Il ength shall be 23 octets. A cell size
change order is sent to the transm ssion 20 equipnent 101, for exanple in
an OAM cel |l . The transm ssion equi pnent 101 responds to this order by
sending a control mni cell 119 of the type shown in Figure 26 to
transm ssi on equi pnent 105. Al of the control mni cell 119 is used
for carrying cell size change information. The receiving 25
transm ssi on equi pnent 105 nust therefore change the packet size to 23
octets. The question is when.

USER
DATA BIT 63, v
STREAM K 61
CLC\ \ --19 —L—
>>D> l 60
/20 30 0

RAM

701

80
CONTROL o

Fig.17



Provi ded the transm ssion equi pnent 101 sends the control cell 119
after the last one of the cells 110 of

further cells which are sent fromthe 30
octets.

all have the wewsrtmpgt h of 23
w ||l be_needed.

This is so,

| ength 15

octets, then al
transm ssi on equi prent 101 may
No addi ti onal

o eERR AR O
because in an ATM net Rells

are guaranteed to arrive to their destination in the correct order

of tinme. In other words the order
WO 97/ 27691

transm ssi on equi pnment 101 to change to the new m ni
A signaling diagramshown in Figure 38 illustrates the
38 is simlar to Figure 31 and w ||

t herefore

detail. In Figure 38 the order to change

USER
DATA BIT
STREAM

of tinme in which the ATM

PCT/ SE97/ 00118
32 cells are sent will not be reversed at the receiving side. So
therefore the control system 80 nay aﬁVZﬂy time order the sendi ng

cell size. 5
met hod. Fi gure

not be described in

19

100

90

-3 A=

110

, | 70
RAM

80
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mni cell size is indicated by arrow 121. The control m ni cell is

i ndi cated by arrow 122 and has a Il ength of 15 octets. 10 It cannot have
the new | ength. The next mni cell 123 sent by the transm ssion

equi prent 101 and all mni cells follow ng this are sghisedhddiid he new
si ze. Upon ﬂ%%&?%ﬁ”%ﬁ the control mni cell 122 at the transm ssion
equi pnent 105 a nmechani sm resident in the packetizing device 107 and
t he non-shown 15 depacketizing device, will set the length of the mni
cells that follow mni cell 122 to the new |l ength of 23 octets. So
when mni cell 123 as sent fromthe t;;yfgission equi pment 101 arrives
to the transm ssion equi pnent 105 it be decoded with the new

|l ength. Simlarly, when transm ssion equi pnent 20 105 sends its next mni
cell 124, it wll send it with the new | engt h. The bandw dt h
| oss adhering method 4 is proportional to the how often, i.e. the rate
or frequency by which, the cell size is nodified. It is only in
connection with mni cell size 25 change that overhead appears in the
formof a control mni cell. Mni cells 110 and 120 contain no fields
for cell size i ndi cation. Therefore they have no overhead relating to
cel size indication. This is in contrast to the mni cells

described in connection with Figures 4, 6, 9, 11, 12 which all 30 cont ain
a mni cell size indication. Method 4 will result in a conplex

i npl enentation of the transm ssi on equi pnment 101, 105 since they nust
be able to handl e a great nunber of connections sinultaneously and in
a very short tiQ@SeR

DATA BIT

STREAM S
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33 It should be renenbered that ATMis a connection oriented
techni que that defines point-to-point connections. This is in cont r ast
to a packet swoleehges network which is of a connection-less nature. In
a packet sw tched network packets 5 that have the sane desTTHER7AMIE an
take different routes t hrough the network and may therefore arrive in
reversed tinme or der. Met hod 5. Method 5 is an

i mprovenent of method 4. Instead of using 10 a conplete mni cell for
changing the size of the mni cells 10/ an ongoi ng connecti on an

optional field is inserted into a mni cell carrying user data. Wen
the optional fieldis present it indicates the new size to be used for
the mni cells of the connectiog. In nmethod 5 the information to
change 15 size of the mni oe##s—euiii4umm&paLLed in the traffic flow.
According to nmethod 5 a sone Hferent—resgage format is used. In
principle an expliﬁﬁzyéagpat is separjate, length field is used. The

met hod will be desc Be W t ef ergnce to Figures 39-41. 20 In
method 5 a cell size nodific 'ﬁ+—ee++—4¥d of the type shown in

Figure 27 is used. An optional ;yela 171 is used

CID SIZE
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to indicate the new length to be used for the mni cells fol |l ow ng
this cell 170 and belonging to the sanme connecti on. The connection is
indicated by the CIDin the header of the 25 mini cell. In the header
there is al ggwﬁggension bit 13 (Figure 27) whi ch whersoaborigdi cat es
that the cell "contains the optional length field 171. If the extension
bit is-set to O no field 171 is present in the cell 170.

Method 5 will be described in connection with Figures 39- 30 41. Figure 39
is simlar to Figures 30 and the sane Ig’?i"?ces are shown. When the cell
size shall be changed the control em 80 will send a cell size

nodi fication order 149 to the sendi ng transm ssion equi pnent 101 only.
WD 97/ 27691 PCT/ SE97/ 00118

34 Upon recei pt of the order to change mni cell size the
sendi ng transm ssion equip I adds the opti onal
length field 171 g the_mni new cell size in the
added |l ength fiel 1gezx3n t e ex s¢nds 5 the mni cell in the new

| ength format of 23 octets
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continues to send all further mni cells with the new | ength. Upon

reception of the control mni cell 170 transm ssion equi pnent 105
detects the flag. In response to the detection of the flag the
transnissio&rg%ﬁk gent 105 changes the mini 10 cell size pbrRE3debAsgCUr I ent
size to theMe e indicated in t he added optional length field 171.
The receiving transm ssion equipq?yq 105 starts to use the new size of
23 octets, beginning with the con rd? cell and continuing w.th al
of the followng cells on this connection. 15 In Figure 41 a self
expl anatory graphic illustration of method 5 i s shown. Met hod
5 wll save bandw dt h since t hepergthritott—ts #9t present all the
time, as is the case with nethofldpspttligD |} preseft only when cell size
nodi fication is to take place. 0— AR ~bn of nmethod 5is to

use the neM/IengEq;L£a4 f or mat begb ninqﬁﬁ tigyth ini cell follow ng the
a

mni cell t contains the optional length field 171. In this case
t he old length format is applied to the mni cell that contains
the optional length field. 25 Compari son of nethods 2-5.
Table 1 below is a conparison of sone of the characteristic features
of nethods 2-4. Al figures given in the table are esti mated.
CID, PTS=0AM
. 7 7]
Fig.25 96 95 94A
CID, PTS=SI
. 7 T 1
Fig.26 98 97 94
L '_ - o e =]
CID, E=1 |} H
_-,; p 3_..':..'::.: J ]
) 13 171170 94
Fig.27
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35 TABLE 1 Met hod Change rate | npl enent ati on Robust ness
in No. # in relation to conplexity relation to

packet rate the explicit PCT/SE97/00118

| engt h i ndi WO 57127691 cation met hod
2 .. < 1/100 factor 1 0.1 3 1/ 20

factor 3 0.2 4 11349 factor 7 . 0.2
factor 8 0.1 Met hods 2 and 3 are nore robust conpared
to nethods 4 and 80 5 jnyppat they_require synchroppgzation. If the
control mni 5 cell jér‘ sone reas%r—ig ost, no synchroyization wll be
achi eved ang no | epngt jfication wll take place. |nf or pgg ifon wil |
be transmtjed afd recerved with the old cell llengt hj and no

i nformationfw || {be ost. [Synchronization is
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achi eved by sending two mni cells, one in each direction of 10 the
connection, conprising synchronizing information. The r obust ness w ||
be increased but the change rate will be reduced by a factor of 2. In
met hods 4 avﬁ %@g%lsynchr oni - zation is required. |f gdynponevhiso! cell
is lost it WD received at the receiving side. The
transm.tting side will 15 change to tln?)ﬁ new cell size and will start to
send t he information in cells of € new | ength. The receiving side
will continue to regglve ceIIs which it thinks still have the ol d
si ze. The received Jnfo P8n will m ore be 10¢orqupted. 20
CI pl e possMiI€ "t o change 1N

Wth met hod;

| ength of e uccessive mni cell (eac mni cell lhas a
new | engt h; ell rate) of an WO 97/ 27691

PCT/ SE97/ 00 36 i ndi vi dygal
connection. Llf_thig h nmet hod 5 degener at es lhe sane

method as the explijcit length nmethod with the additiontof a flag 150.
I'f the size is chang@sey CENETH-g£! | to mni cell using

T\t 109 ~ -
> <

7 — \
102—/103 / 127 ™ \ 107~ 106
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5 method 5, then nmethod 5 is slightly inferior to the explicit | engt h
met hod. 1f, however, the change rate is each second cell, then nethod 5
is better than the explicate | ength met hod. If the change rate is one
per each hungigagp®ei | s, then method 5 i s superior to tpherseodlodigs t
| engt h nethod. Method 5 10 is preferred when the change rate is in the
order of one | ength nodification péseach ten cells. | nst ead
of using an extension bit 13 it is al so possible to use a specific
payl oad type sel ector code, PTS-code, simlar to extension code nethod
described in connection w 015 Fi gure Ziﬁ% [ g4gate that the mni cel
is used for size chan ollo ells in the sane
connecti on. This is sho |n Figqure 28 In stead of using a separate
ext.ension bit 13 in the m p—eeHTheader—r—ordefyto~ndi cate t hat the
mni cell is a user data ce|CiDadl | @lBe2xOCGIDsEs | TBID=1{nf or mati on
indicating that the nmini ceélL=30z¢|£e8 | bpl=15 ¢ha7@ed, @ code point in
the payl oad type sel ector RIS—s—tsed— For—t-hil-s—pu¢ In particular
PTS has a part -Rdi } } In Figure
42 there is shown—a—obi
200 with a seRrdi noj syt
respective lin .quz
t he sending unit

connection 210. formed by

Q\
t he i nes 209. p
unit 202 over ar ecti ? ; 209
mni cells, are iple toget her in the §8Adi ng'4 W8 201 with a
non shown nultlplexor Li kewi se there is a non shown denul tipl exor in

the receiving unit 202 that denul tiJ~fg.34p! exes nmini cells belonging to
connections which are termn- 35 at by the user data sinks 204. In the
sending unit 201 there

™J
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147
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37 is a mni cell header reading device 207 of the kind shown in
Figure 12 and in the receiving unit there is a simlar mni cel |l header
readi ng devi&s,;&%gﬁf t he kind shown in Figure 12. reTAEY0188!r € 38
there is shown"a nobil e tel ephone system 5 conprising an ATM network 200
with a--sending unit 201 and a receiving unit 202 are connected via
respective |ink 205 and 206. User data sources 203 are connected to the
sendi ng unit over a respective connection as shown synbolically by the
| i nes 209. User data sinks 204 are connected to the receiving 10 wunit 202
over a respective connection 210. Connections 209, formed by m ni

cells, are multiplexed together . in the sending unit 201 with a non
shown nul tipl exor. Likew se fﬁ@?g is a non shown denul tipl exor in the
receiving unit 202 that denulti - pl exes mni cells belonging to
connections which are termn- 15 ated by the user data sinks 204. In the
sending unit 201 there is a mni cell header reading device 207 of the
ki nd shown in Figure 11 and in the receiving unit there is a simlar

m ni cell header reading device 208 of the kind shown in Figure 11.
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38 CLAI M5 5 1. A nethod of

indicating the size of mni cell pertaining to an individual
connection, characherized in that the size is indicated only at

i nstants mhsﬂobgﬁﬁﬁize of the mni cells of said connggiisesrgesisc hanged
to a new si that after each one of said instants the mni cells
of said 10 connection are sent with the new size. 2. Anethod in
accordance with claim1 for dynan cal |47/719 changing the size of a mni
cell froma first size to a second size during an established
connection, charact @0 zed i hat i nformation SLﬂP? ng that the size
of mnicells used fpr qﬁ’i i ndi vi dySj é%qyyhectlon sh LBe changed is sent

inamni cE reterT®d to as a cohtrol mni cel A
met hod in accordj:f:;mﬁth tlaim 1 for dynamically changlng the si ze of

anmni celllfromfa fijrst size to a second size quring an establji shed
connecti on, | char 'ized §n that 20 the control mni cell is sent{in a
channel di f terent—fHr-ormrtire channel in which m ni-cetts ruﬁtdrn'ng user
data of said iindi vi dual connection are sent.
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4. A nmethod in accordance with claim2 for dynamcally changi ng t he
size of a mni cell froma first size to a second 25 size during an

establ i shed connection, characterized in that sai d change of mni cel
size is eff%%,&gl | ow ng a synchroni zi ng procedure. pCr/SE97/00118 5. A
met hod in accordance with claim4 for dynam cally changi ng the size of

a mni--cell froma first size to a sei@Qg 30 size during an established
connection, charactgpi zed iﬁgthat d synchroniis%ion pr ocedur e
conprises the follown ##8d steps: (a) any on aid termnating
transm ssi o i and said originating transmssTomregurprent upon
recei pt of mni cell will send its {next prmm cel
pertaini ng 97/ 27691

PCT/ SE97/ 00118 39 +0 sai ¢

i ndi vi dual } : said second | ength and wik-hk- a—+ag-set in
t he header Of‘@iid next mni cell, (b) the other one of said

term nating t? 3Kijssi on equi pnent and said originating transm ssion
equi pnent upon recei pt of said next 5 mni cell and deteftion of said
flag starting ta sdnd jts pe

\
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mni cell, and all of the follow ng ones pertaining to said i ndi vi dual
connection, starting to send mini cells with said second | engt h.

6. A nethod in accordance with claim5 for dynamcally 10 changing the
size of a m niwaeidresiroma first size to a second size during an

est abl i shed connection, characterized in that sai d cont rE§iT 1| |
is sent to a transm ssion equi pnent situated at the originating side
of said individual connection as well as to a transm ssion equi pnent
situated at the 15 term nating side of said individual connection.

7. A nethod in accordance with claim5 for dynamcally changi ng t he
size of amni cell froma first size to a second size during an

est abl i shed connection, characterized in that said control mni cel
is an operation and nai ntenance control 20 nini cell containg a field
wherein :(a) the identity of said 7igrgg Vi dual connection is indicated
and (b) the second | ength i's iIndicated. 8. Anethod in
accordance with claim6 for dynamcally changi ng the size of a mni
cell froma first size to a second 25 size during an established
connection, characterized in that said control mni cell is an
operati on and mai ntenance contr ol mni cell which when received at
said term nating transm ssion equi pnent is sent to a control system
for interpretation, said control system upon receipt of said operation
and mai ntenance 30 cell and interpretation thereof as a mni cell that
signal s the change of size of mni cells pertaining to said connection
sending the second length to said term nating transm ssion equi pnent ,
said termnating transm ssion equi pment upon recei pt of said second

| engt h applying said second | ength on 35 all further received mni cells
pertaining to said connection.
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200 202 210
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40 9. A nmethod in accordance with claim7 for dynam cally

changing the size of a mni cell froma first size to acpesop i ze
during an established connection, characterized in that gé@&]kéﬁtro

mni cell is an operation and naintenggce control 5 mni {b3hfmhﬁ§%;mhen
received at said termnating transm sSron equi pnent is interpreted
thereof as a mni cell that signals the change of size of mni cells
pertaining to said connection, said term nating transni ssion equi pment
in i J AR d1r i it | ' .
second Igﬁé?ﬁ, agtp?% %?gsi%séglp&?gd;cqndtﬁogﬁgt T gdrlgsgg\g%?tfﬁtrhgﬁa‘%n%ﬁ%g%e%’\%ed
mini Cel EORBROREAth T ¢ Ten L addh o diliooh, that 1S the £3.0wAiRe@idEH n

accor daneged dace aiimi2 dedll o \widitg@idsported.changi ng the size of a mni
cell froma first size to a second si ze during,an established

connection, char agittiodzad the doaitrtl sibd el dls wMityed 13)i aReRS. | ndt hF
sanme chaghel | t_i.n. I oV .l s pertaining tq _sajd individua
conneéét [ g%%a#g%t%isg{&?{l cel\yn l%h Al ?fmciurrrle]’t ﬁ(?&tll k’aé’(?'glgr géln? 'vt%ﬁ‘u(ﬁ aim?2
for dyna®fcd |pinary dfdngiThe CAM siedd ofshown din Fdlgurer @9,abas s« Hibre to

a secondyalye equal to that of the connection the cell size of which
is to be changed. In other words the OAM cell is transported
in the same connection the cell size of which is to be

10 changed. This will ensure that the control mini cell is in the
right place in the mini cell flow of the connection the size
of which shall be changed. With right place is meant that the
control mini cell lies between two mini cells of different
sizes which both belong to the connection the mini cell size

15 of which shall be changed. In principle no synchronization
mechanism will therefore be required. However, since an OAM

mini cell is not terminated in the same manner as a traffic
mini cell synchronization problems may arise. The payload type
selector PTS=0AM of the control mini cell indicates that the
20  wmini cell is an OAM cell. The transmission equipment handle
user data mini cells at the traffic plane and they do not
handle OAM mini cells. OAM wini cells are handled by the
operation and maintenance system at the control plane.

Similar hardware devices as described in Figures 30 and

25 32 are used in method 3 and will therefor not be described
again. Following the examples of Figures 30 and 32 it is also
supposed that connection 109 shall change size of its mini
cells. Connection 109 has a CID=7. The mini cell size of this
connection 109 shall be altered from 15 octets to 23 octets.

30 Now, refer to Figure 36. On this connection an OAM control
mini cell 134 is inserted. The OAM control mini cell comprises
the new length of 23 octets in its length field 94A (Figure
25).
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20 size during an established connection, character|zedCLmbW%ay()g11ssald

control mni cell in its header contains an indication @é{s =9l ) .
-indicating that said control cell in its payl oad conpri saldfgecond
| engt h. 12. A nethod in acc?édance with claim10 for dynamcally
25 changing the size of a mni cell Tfoma first size to a second si ze
during an established connection, characterized in that sai d
originating transm ssion equi pnent first sends said control mni cel

and therafter g@ndgnzldoif %3@&%&1 @o”'sh%%ln' in Flg*a@e()@%' '&Gmb%%@sd annéaw dual
connection with_said secon

accor dan®&ndi C8ld| fandien; ds d?ﬁQnPQQQQFeS °ncﬁ§ﬁgFﬁéltﬁéc§ﬁ£éZ&PQa m ni

cel | frodewrilder W02swien ¢he $RIANGheadersirzaddugy devdrecibahl i shed
connection, characterized in that transm ssi on gqui pnment at the
tern1nat|ng eddcoming gackets to the cell packetizing device 102 41

0 A aORnRGLROR I IR kO OS] Bl cflee e oSO ThooTY piers 1ea¥iel! S 1O

read all further cells to sa connectlon
with sa|&05§@@nglg@ﬁgtﬁs long as 1ncom1ng mini cells have an EXQ value

different from 2 (binary 10) the non shown cell packetizing
unit of transmission equipment 105 will packetize them in
packets which are sent to their destination along arrow 136.

10 The transmission equipment 105 that terminates connection
109 will identify the control mini cell as an OAM mini cell
since its PTS=0AM. The transmission equipment 105 will 1lift
the OAM control mini cell out of the data stream and send it,
as indicated by arrow 137, to the control system 80 in which

15 it is treated by the OAM cell handler 133. Logic residing in
the OAM mini cell handler will interpret the OAM mini cell.
The logic will in this case find that the OAM cell refers to
CID=7 and that a change of mini cell length shall take place.
In response the interpretation the OAM handler returns to the

20 cell packetizing unit a size indication message SI indicating
the mini cells on connection 109 shall have a new length
SI=23. This message is illustrated by arrow 138. Upon receipt
of this message the packetizing device 102 starts reading the
incoming mini cells applying the new length L=23. To do so the

25 packetizing device 102 orders a new length setting of the its '
RAM memory 70.

OAM cells may be of many kinds. An OAM cell contains a
message that indicates to the OAM handler 133 what kind of
action to be taken by the control system in response to a

30 received OAM cell. For example it can be a message ordering
the control system 80 to measure the error bit rate. Another
OAM cell may contain a message reporting a hardware
malfunction to the control system 80. Still another OAM mini
cell message is to order the control to test a multitude of

35 mwini cells in some respect, for example with regard to a check
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14. A method in accordance with clain112'for dynam cal ly, ~C Lng the
§4§2° 1%@091

size of a mni cell froma first size to a second n ﬁ@
establ i shed connection, characterized in that sai d cont Cel"ﬁs a
user data mni cell whichinits headfé conprises an extension bit,

whi ch when set indicates that user data mni cell conprises an
optional field wherein said second 10 Ilength is indicated. 15.
A nmethod i.n accordance with claim 13 for dynamically changi ng the size
of a mni cell froma first size tosgafegond size during an
establ i shed connection, characterized in.that a control nessage

I ndicating cell size nodification is sent and 15 that following this a
synchroni zation signal is sent. 16. A method of changing the
size of a mini cell froma first size to a second size in accordance
with claim14, wherein mni cells belonging to the sane connection are

tran$ported i i.aAusethadt efchiadhnehtingr ahtesizedofnmihat cklie 20 control

nmessage I t C s Sl n ' ti . _the.conpnection,
That (hePooarrar 5o an faaiTiataR CohiRcLIBH! | bhaPacher1 sl (RORRRE
system otbe sigentisoindheahel osilggafninstangecehenpehbogdke blifatnsai d

control : © ogka saj . Seecqn |l .size_wth m.ni. cell.s
belonginﬁxﬁ% gg?gécgﬁnggﬁﬁoﬁkggchl?%aggaggéﬁﬁepe%étﬁ ﬁSHiF§Fﬁg Fﬂaicator,
used as Elaﬁe aftegyaaghoAngapfofasdghnetansssshei minhecelilst ofi saidel |
haviog conh8etDén, agecsaftSwitn thatnsgi digantrol system upon detection
of the cell lgngih nggifyLng indiaator in said first _mni_ cell changes
the size of the i NF-BEH IRpBPEAEAARCROVILERICEBiM dnhex: AYRAMAGALANI d i r st
to sai d changingi the size of a midi Aeb®t Brdmok €hepgi Biz&heoshzgedbnd Mi Ni

Il f : | | durj I, sh
connect | giee 2ui k8, S6ERelReRel LaaRt don1 EhaRnEReRRRER: BnERet common

to information signalling that the. size of minicells used for an

15 individual connection shall be changed is sent in a mini cell
referred to as a control mini cell.

3. A method in accordance with claim 1 for dynamically
changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that

20 the control mini cell is sent in a channel different from the
channel in which mini cells containing user data of said
individual connection are sent.

4. A method in accordance with claim 2 for dynamically
changing the size of a mini cell from a first size to a second
25 size during an established connection, characterized in that
said change of mini cell size is effected following a
synchronizing procedure.

5. A method in accordance with claim 4 for dynamically
changing the size of a mini cell from a first size to a second
30 size during an established connection, characterized in that
said synchronization procedure comprises the following method
steps: (a) any one of said terminating transmission equipment
-and said originating transmission equipment upon receipt of
said control mini cell will send its next mini cell pertaining
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42 all connections and has a predefined first connectﬁgnfhgegé%ty
*(CI D=0), said operation and naintenance connection being arri ed vy
operation and nmai ntenance cells, OAM gglls, having sai d predefined
first connection identity characterized by 5 providing an CGAMcell wth
an identification (CID) of the connection the band wdth of which is to
be changed, as wel | as with informati on on said second si ze.

18. A nethod of. ehargihw@ tifie a:ii:ciﬁ:dfnc% Wit Qeﬂaintqrvo%ca_- dynanfildali1ysi ze 10
a second size .during an est i shed connecti on, erein a resource
nanagerrer@aé%r%%%ctqk%n ﬁlszeccﬂ%r@n r[F'(Snalcler}‘rl éroé‘br?n#éﬁ%n?%ﬁ?d @ gecond

pr edef i ned-zfe [daitr igxgn e tdsakildaied }connect(i@er:Q-;hamuél:Tierie_e ﬁnm-a_ggnent
connect i .bei ng.carried .by . resource ngnagene cells, having sa
predef | n%%l%?rcs??’troj' T &t § (fé’rltclﬁefa&?é’?’a@t’@]i‘"?éd‘tﬁ?%‘@/lﬁ _
resolr cemifii emidgevich oridn widdeived dentdafiidc atdrarinatif)y efradsmiceyirect i on

t he band e\efuq.%)ﬁ‘ne%ft Wi G deSdh 2Ry hRART 35 aVililni®Ee¥! Rnat sildiddmti on
on said secofd si ze. ) . L. }
the change of size of mini cells pertaining to said

connection, said terminating transmission equipment in

response to said interpretation, from which it learns said
10 second length, applying said second length on all further

received mini cells pertaining to said connection.

10. A method in accordance with claim 2 for dynamically
changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that

15 the control mini cell is sent in the same channel is that in
which mini cells pertaining to said individual connection are
sent.

11. A method in accordance with claim 2 for dynamically
changing the size of a mini cell from a first size to a second
20 size during an established connection, characterized in that
said control mini cell in its header contains an indication
(PTS=SI) indicating that said control cell in its payload
comprises said second length.

12. A method in accordance with claim 10 for dynamically
25 changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that
said originating transmission equipment first sends said
control mini cell and therafter sends all further mini cells
belonging to said individual connection with said second
30 length. -

13. A method in accordance with claim 11 for dynamically
changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that

transmission equipment at the terminating end of said
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19. A nmethod of changing the size of a mni cell frontar 7 0 lze to
a second size during an established connecti on, ér ( e% En'that
ya size nodifying mini cell is sent in the user data chdnnel
synchronismto the mni cells tQErein

individual connection upon receipt of said control mini cell
starts to read all further mini cells pertaining to said
individual connection with said second length.

H
14. A method in accordance with claim 12 for dynamically
S5 changing the size of a mini cell from a first size to a second
size during an established connection, characterized in that

said control cell is a user data mini cell which in its header

comprises an extension bit, which when set indicates that user

data mini cell comprises an optional field wherein said second
10 length is indicated.

15. A method in accordance with claim 13 for dynamically
changing the size of a mini cell from a first size to a second
size during an established connection, characterized in. that a

control message indicating cell size modification is sent and
15 that following this a synchronization signal is sent.

16. A method of changing the size of a mini cell from a
first size to a second size in accordance with claim 14,
wherein mini cells belonging to the same connection are
transported in a user data channel characterized in that the

20 control message comprises the second size and the identity of
the connection, that the control message is sent from a base
station to a control system over a control channel using an
access protocol, that said control system associates said
second cell size with mini cells belonging to said connection,

25 that a cell length modifying indicator, used as said
synchronization signal, is set in the first mini cell having
the new, second size, that said control system upon detection
of the cell length modifying indicator in said first mini cell
changes the size of the mini cells belonging to said

30 connection from said first to said second size.

17. A method of changing the size of a mini cell from a
first size to a second size during an established connection,
wherein an operation and maintenance connection is common to
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