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(57) L mvention concerne un procede pour la commande
de 1"acceptation ou du refus d 'une nouvelle liaison sur un
systeme de transmission MTA disposant d une capacite
maximale Rmax et traitant déja une pluralit¢ M de

liaisons a multiplexage statistique, la nouvelle laison
presentant une vitesse maximale des cellules (PCR) et
une vitesse moyenne des cellules (SCR). Ce procede

consiste a déterminer la somme Pm H=.SIGMA.SPCRi

de la vitesse maximale des cellules (PCR) et la somme
SM +1=.SIGMA.SCRi de la wvitesse moyenne des

cellules (SCR) des liaisons existantes (M) et de la
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(57) The invention relates to a method for controlling the
acceptance or refusal of a new connection on an ATM
communications device having a maximal capacity
Rmax which already handles a plurality M of

connections that can be statistically multiplexed,
whereby the new connection has a peak cell rate PCR
and a sustainable average cell rate SCR. The mventive

method comprises the following steps: Determining the
sum PM =, SIGMA.PCRi of the peak cell rate PCR, the

=.SIGMA.SCRi of the sustainable cell rate

+1

sum SM .
SCR of the M existing connections, and the new
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nouvelle liaison, a determiner la variance (V) des
vitesses des cellules des liaisons M+1, a déterminer la
capacite de ChargeM 11 necessaire pour les M liaisons en

fonction de PM’ SM et V, et a accepter la liaison au cas

ou la chargeM L est inferieure ou c¢gale a Rmax' Le

calcul exact de la capacite ne€cessaire pour les liaisons de
transmission permet d’exécuter la commande
d’acceptation de la laison plus rapidement et plus
efficacement et indépendamment de la s€équence des
l1a1sons acceptees.

I*I Industrie Canada  Industry Canada

(CANADIAN INTELLECTUAL

21 (A1) 2,322,794
86) 1998/12/03
87y 1999/09/10

connection; determining the variance V of the cell rates
of the M+1 connections; determining the required
capacity loadM . for the M connections according to

PM’ SM and V, and; accepting the connection 1n the case

41 1s less than or equal to Rmax' The

connection acceptance control can be carried out faster,
more effectively and independent of the sequence of
accepted connections by the exact calculation of the
required capacity of the communications connections.

when loadM
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(S7) Abstract

The invention relates to a method SCR
for controlling the acceptance or refusal of
a néew connection on an ATM communi- R-¢

cations device having a maximal capacity
Rmax which already handles a plurality M
of connections that can be statistically mul-
tiplexed, whereby the new connection has a
peak cell rate PCR and a sustainable average
cell rate SCR. The inventive method com-
prises the following steps: Determining the
sum Pum..1=LPCR; of the peak cell rate PCR,
the sum Sm.1=XSCR; of the sustainable cell
rate SCR of the M existing connections, and
the new connection; determining the vari- .
ance V of the cell rates of the M+1 con- - PCR

nections; determining the required capacity R-C

loadm+1 for the M connections according to

Pm, Sm and V, and; accepting the connec-

tion in the case when loadp. is less than or

equal to Rmax. The connection acceptance control can be carried out faster, more effectively and independent of the sequence of accepted
connections by the exact calculation of the required capacity of the communications connections.

(F.G)
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Description

Method for determining the reqgquired bit rate for a
number of communication connections which can be

statistically multiplexed

The invention relates to a method for
calculating the required bit rate of a number of
communication connections which can be statistically
multiplexed and to a method for <controlling the
acceptance or refusal of a new connection on an ATM
communication device with a capacity Rpax which 1is
already handling a number M of connections which can be
statistically multiplexed.

In the Asynchronous Transfer Mode (ATM), data
are transmitted 1independently o©of the information
represented by them (volce communication, data
communication, multimedia) 1n cells of 53 bytes (48
bytes of useful data and 5 bytes of control data). The
network resources of a communication device, such as

for example a multiplexer, a line or a switching

matrix, are 1n this case shared by connections with
ditfferent grade-of-service and bit-rate reguirements.
At the same time, 1t must be ensured by a so-called
traffic control that, in spite of the jolint
transmission of data cells of wvarious origin, wvarious
bit rates and various bilt rate statistics, the reqguired
grade of transmission performance of the ATM layer 1is
ensured. In particular, 1t must be ensured that the
probability of cell loss 1s very low, for example less
than 107'°, and the transmission time variations of the
cells do not exceed a certain value.

In an ATM network, various types of connection

are possible, distinguished by theilr bit rate

statistics. A connection with a constant bit rate or

deterministic bit rate has a fixed transmission Dbit

rate (cell rate) over the entire duration of the

connection. This bit rate must be constantly provided
by the network. Thils




10

15

20

2D

30

32

CA 02322794 2000-09-01

GR 98 P 1272
- 2 -

type of connection 1s particularly suitable for real-

time applications, such as voice communication for

example, 1n which strict requirements are imposed on
the cell delay wvariations and which have a virtually
constant transmission rate.

A further type of connection 1s the available
bit rate, the data being transmitted according to the
network capacity avallable at a given time. This type
of connection is not sultable for real-time
applications, but for example as a low-cost data
transmission, such as e-mail for example.

With the statistical bit rate type of

connection, the data to be transmitted are transmitted

on a virtual connection with a transmission rate
varying over time. Examples of such a type of
connection are video connections 1n which the video

signals are encoded with a variable bit rate and voice

communication with pause suppression and certain data
transmission Sservices. Connections with a statistical
bilt rate, in which the average bit rate 1S

significantly below the maximum bit rate are suitable

for statistical multiplexing. In this case, many
connections are carried with a statistical bit rate
over a common line or a common switching matrix, it not
being necessary for each 1individual connection to
reserve the maximum bit rate, since many uncorrelated
connections with a low average bit rate in comparison
with the maximum bit rate share the avallable
transmission capaclity on average. It 1s thus possible
to "overbook™ the line to a certain extent. The
network 1nfrastructure can be better utilized overall
in this way.

To enable the network operator to provide

adequate capacity for a number of communication

connections with a statistical bit rate that are

independent of one another, the maintenance of certain

trafflic parameters must be ensured by technical
precautionary measures at the terminal devices or the

like 1n a so-called traffic agreement. The traffic




CA 02322794 2000-09-01

GR 98 P 1272
- 23 -

agreement regulates among other things the maximum
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it rate (or peak cell rate, PCR) and the average bit
rate or corresponding average sustainable cell rate
(SCR) . The peak cell rate PCR 1n this case gilves the
maximum number of ATM cells per unit of time taken up
by the connection and the average sustainable cell rate
SCR gives the average number of ATM cells per unit of
time permissilible over a prolonged period of time.

The problem with the connection acceptance
control of connections which can be statistically
multiplexed, 1.e. connections with a statistical bit

F

rate for which the ratio of the maximum bit rate to the

average bit rate 1s above a certain value, is that on
the one hand 1t 1s necessary to avoid cell losses,
which may occur due to the simultaneous transmission of
many connections at a high bit rate, and on the other
hand it 1s necessary to make 1t possible for the ATM
connection or the ATM communication device to Dbe

utilized to the dJgreatest possible extent. Various

connection acceptance methods of this kind are known.

One possibillity 1s to reserve the peak cell
rate PCR for each communication connection.
Consequently, cell losses caused by overloading of the
communilication connection cannot occur, but the
advantages of statistical multiplexing, i1.e. the better
utilization of the communication device by connections
with a varying cell rate that are independent of one
another cannot be exploited.

If, on the other hand, only the average
sustainable cell rate SCR 1s reserved for each
connection, 1ntolerable cell losses occur even when
there are small variations in the overall cell rate.
Only when there 1s a very high number of connections
that are 1independent of one another does the capacity
requlred for transmission of the connections without
any cell loss come close to the sum of the average
sustailnable cell rates of the individual connections.

One known method for controlling the acceptance

of connections which can be statistically multiplexed

1s the so-called sigma rule,




10

15

20

23

30

35

CA 02322794 2000-09-01

GR 98 P 1272
- 4 -

which 1s described 1n European Patent EP 0 433 699 BRIl
and 1n Rathgeb, Wallmeier "ATM-Infrastructur fir die
Hochleistungskommunikation™ [ATM 1nfrastructure for
high-performance communication], pages 148 to 150. In
this method, an additional connection 1s still accepted
along with a number M o0f already existing connections
1f an upper estimate of the transmission bit rate
necessary for the transmission of the M+1 connections
1s less than or equal to the maximum bit rate Rpix of

the communication device.

The estimate of the required capacity 1in the

case of the sigma rule 1s given by the addition of the

sum Sum+1=2SCR; ©of the average sustainable cell rates of

the M+l connections which can Dbe statistically
multiplexed to a factor Q(R) *\/VM+1, where Q(R) 1s a

quantile function which 1ndicates the statistical
behavior of the connections 1n dependence on the
required bit rate, and V 1s an estimate of the variance

p—

of the bit rates of the M+1 connections.

If the capacity of a transmission device 1is

shared with other types of traffic, for example traffic
at an unspecified bit rate or available bit rate, the
capaclty R available for the traffic to be multiplexed
1s no longer known.

Until now, the sigma rule has been extended to
cope with this problem and the capacity of the M
already reserved connections wused as the decision
parameter for the acceptance of the M+lth connection.

Thlis capacity 1s 1teratively 1increased when setting up

further connections, to be precise by the average
sustainable cell rate of the connection to be added if
the sigma rule will accept the connection for this
capaclity, otherwise by the peak cell rate. By this
procedure, the capacity determined 1s dependent on the
setting-up seqgquence.

The 1nvention 1s therefore based on the object
of proposing a method for controlling the acceptance or

refusal of a new connection of an ATM communication

device with a given
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capacity Rpax which 1s 1ndependent of the sequence of
the acceptance of the connections o©of the communication
device.

The object 1s achieved by a method described in
claim 1 for controlling the acceptance or refusal of a
new connection on the ATM communication device.

The new connection 1s characterized by its peak
cell rate PCR and 1ts average sustainable cell rate
SCR. By the method according to the invention, the sum
Pu+1=2PCR; of the peak cell rates and the sum Sy;1=2SCR;
of the average sustalnable cell rates of the existing
and new connections and the variance V of the cell

rates are determined. In dependence on these

p_ N

varliables, the required capacity loadms; o©0f the M+1
connections 1s determined and the new connection 1is

accepted 1f the required capacity loaduw+s:; 1s less than

or eqgqual to the maximum capacity Rpax ©f the ATM
communication device.
By contrast with the known sigma rule, in the

method according to the 1nvention the overall required

capacity loadw+1 1s calculated exactly. It 1s not IJjust
determined whether or not a new connection can be set
up . Consequently, the result achieved by the method
according to the 1invention 1s independent of the
sequence 1n which the connections are set up.

Since the requlired capacity 1is calculated, and
consequently also the free capacity available at a
given time, users or management centers of the
communication device can be notified of this, making it

possible for the network to pe utilized  more

effectively.

In a variant of the method according to the
invention as claimed 1n claim 2, the connection 1is
accepted 1f the minimum of the variables loadys; and Pwu+i
1s less than or equal to the maximum capacity Rpax. It

the calculated capacity loadm+:
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1s greater than the sum o0f the maximum bit rates Pwui,
it 1s sufficient to reserve the sum of the maximum bit
rates Pum+1.

The regquired bit rate loady for M connections

can be calculated with the assumption of a fictitious
bit rate R=SuXxQ (R) x\/V, where O(R) 1S a fixed,

emplrically determined so-called quantile function of
R. The required bit rate loady 1s that fictitious bit

rate R for which the relationship
R = Sy + Q(R) - VV)

1s satisfied.

The solution to thls equation can be determined
lteratively by suitable methods of approximation.

The quantile function Q(R) can be chosen to be
Jqi+92/R, the hyperbolic quantile g; and the hyperbolic
factor gy o©of the associated sigma class being
empirically determined by simulation calculations.

Then, loady can be determined by numerical

extraction of the root
load = x5/2 + \qu ' \JV T on

where x0 1s equal to q; - V.

The 1nvention 1s described below with reference
to the drawing, in which

Figure 1 1s a graph to explain the calculation
of the required capacity of a number of connections
which can be statistically multiplexed;

Figure 2 1s a graph to illustrate an iteration

method for calculating the required capacity; and
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Figure 3 1s a graph to explain application of
the method according to the invention.

A communication device, such as for example a
communication line, a switching matrix or the like, has
an overall available capacity Rpax, 1.€. a connection
with a constant bit rate Rpax can be accepted.

A number M of communication connections which
can be statistically multiplexed are transmitted via
the communication devices, characterized by a peak cell

rate PCR and an average sustalnable cell rate SCR. Py=
2PCR; then denotes the sum of the peak cell rates of

the M connections and Sy=2SCR; denotes the sum of the

average sustainable cell rates of the connections.

V = 2SCR; (PCR;j=-SCR;)

1s the estimate of the wvariance of the cell rates of

the M connections.
Tt

Sy + VW - Q(R) < R (1)

1s satisfied for a bit rate, this capacity 1is
sufficient for all M connections to be accepted. In
this case, Q(R) 1s an empirically determined guantile
function. For Q(R), the function g;+g>/R is known as a
good approximation, the factors g and g Dbeing
determined by simulations and depending on the ratio of
the peak cell rate to the average sustainable cell rate
of the connections. q: 1s, for example, of the order
of magnitude of 10, gz 1s of the order of magnitude of

10°. 1Inequation 1 can then be written as:

(q1 + g2/R) - YV + Sy < R (2)
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The right and left sides o©of the 1neqgquation are
graphically represented 1in Figure 1. The function
v(R)=R 1s a linear, monotonously rising function, while
the function y=q1+q2/R-\fV+SM falls hyperbolically with
higher values of R. The 1intersection point of the two
graphs 1s the wvalue R=load, which gives the required
capacility exactly (within the accuracy of the
assumptions made). By determining this intersection
R=1locad, the capacity required by the M connections
which can be statilistically multiplexed can consequently
be determined exactly, while 1n the case of the sigma
rule 1t 1s Just determined whether or not a new
connection can be accepted at a given time. The exact
calculation of the overall capacity has the advantage
that 1t does not depend on the sequence 1n which the
connections are accepted. Furthermore, the required
capacity, and consequently also the free capacity
available at a given time, can be 1ndicated and users

of the communication device can be notified of it.

For the calculation of load, there are the

following possibilities. On the one hand, the equation

(q1 + g»/load) - VYV + Sy = load
(3)

can be resolved for load 1f xO:=quV 1s defined:
load = x¢/2 + \/qz . AV + x02 (4)

Alternatively, R=load can also be determined

lteratively. The method 1s schematlcally represented

in Figure 2. From the starting point loado=q1-\/V+SM,

load 1s determined 1teratively as
loadps; = (g1 + qz/loady) - YV + Sy (5) .

A C program for executing this algorithm 1s enclosed
with the patent application as an annex. In 10’

calculations for the acceptance of a connection, the

N — -
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of load in three iterations was below 3x107°. An odd
numper of 1teration steps ensures that the required

capaclty 1s overestimated and not underestimated.

The exactly calculated capacity loady at a

given time for M connections of the communication
device can 1n turn be used for effective acceptance

control of the communication device. Since the

capaclity loady required for M existing connections is
continuously avallable, when there is a new request for
a connection with a peak cell rate PCR and an average
sustainable c¢cell rate SCR, the connection can Dbe
accepted without further calculation if the free
capaclity Rpax—loady 1s greater than PCR and can be
refused without further calculation if Rpsx—~loady is
less than SCR. Only 1f the load of the communication
device 1s 1n the range lying 1in between 1s a new
calculation of the load loadm+; ©f the M+1 connections
required before acceptance. As soon as the connection
has been set up, the load calculation is extended to
all the existing connections.

A further application of the present invention

1s explained with reference to Figure 3.

In the case of a connection with a variable bit

rate, 1t may be characterized not only by the peak cell
rate F and average sustainable cell rate G but also by
a peak cell rate required as a minimum Hpy, and an

average sustainable cell rate required as a minimum

Imin. An example of this i1s a video telephone service,

which requires a minimum transmission bandwidth of, for

example, 64 KB per second to be able to build up a
picture at all. A high bandwidth is desirable, but not

absolutely necessary, for real-time transmission of the

mimic or the like.

In Figure 3, the average sustainable cell rate
SCR 1s plotted against the peak cell rate PCR in a
diagram. The peak cell rate F and the average

sustalnable cell rate G form the point (F, G) which
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characterizes the 1i1deal state of the connection. The
point (H, I) formed by the minimum cell rates Hpin and
Inin glves the minimum requilirements for the connection.
The task of the connection acceptance control 1is to
accept the connection with a wvariable (as great as
possible) bandwidth 1f 1t 1s ensured that the minimum
conditions  Hpiny Inin are always satisfied. This
acceptance control can be realized on the basis of the
exact calculation of the available capacity loady.

If the combination of parameters at the edge of.
the gray area with the straight-line through (H, I) and
(FF, G) 1s assumed, the capacity available 1is fully
utilized and the prescribed rates are taken well into
account. a 1ls the slope of the straight-line (H, I)-
(F, G) and x 1s the difference between the peak cell
rate sought and Hpin. Then, the sought average

sustainable cell rate ¢ 1s obtained as the sum of the

minimum cell rate and a-x:

(qi+az/c) « y/V+{(I+a-x) {H+x—(I+ax)) + Sy+ I + a - x

(6)

®
I

where x corresponds to the required capacity load and
can be calculated from equations (3) and (5). Eguation
(6) 1s equivalent to a quadratic equation in x and can
pbe calculated by sultable numerical iteration methods.
The 1nvention makes possible for the first time
an exact calculation of the required capacity loady of
a number M of connections which can be statistically

multiplexed, characterized by a peak cell rate PCR and

an average sustainable cell rate SCR.
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Patent claims

1. A method for determining a required capacity
loady on an ATM communication device by which a
O plurality M of connections which can be statistically
multiplexed 1is being handled, according to which the
capacity loady required for the M exlsting connections
l1s determined by resolving an equation Gz: load; = S, +
Q(load;) * VW, for 7 = M, where the following applies:

10 - loady 1s a capacity of the M connections,
- Sum 2 [ SCRy ] with 1 <= i <= M,

- Q(loady) is a fixed function of loady,
- Vu = 2 [ SCR; * ( PCR; = SCR; ) ] with 1 <= i <= M,
- PCR; 1s a peak cell rate and SCR; is an average

15 sustainable cell rate of the connection with lndex 1.

20

25

30

35
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loady on an ATM communication device by——wtfich a

5 plurality M of connections which can be fﬁ:statistically

multiplexed 1s being handled, ag;g:@'fﬁcfiing to which the

e

1s determined by resolvisa§ an equation G;: load, = S, +

M, where S; is a sum of average

10 rates SCR; of Z connections, load, is a

Z connections, Q(loady) 1is a fixed

~“sSustainaple-cellrates. SR —he-Z-comreettons.

2. The method as claimed in claim 1, characterized
15 in that, given a maximum capacity Rgy.y of the ATM

communication device, a new connection with an average

sustainable cell rate SCRwsy; is accepted if a fictitious

capacity loadm+i, which is determined for the M existing

connections and the new connection by resolving the
20 equation Gz for Z = M+1l, satisfies the condition:

loadm+1 <= Rpax.

3. The method as claimed in one of claims 1 or 2,

Characterized in that Pw+s;, a sum of the peak cell rates

PCRi o©of the M existing connections and the new
25 connection, 1s additionally determined and the new

connection 1is accepted if the following condition is

satisfied:

minimum (Pus1, loadus1) <= Rygax.

4 . The method as claimed in one of claims 1 to 3,
30 characterized in that the required capacity loady 1is

continuously available, the new connection has a peak

cell rate PCRyi1 and the new connection 1is already

accepted before determination of the fictitious

capacity loadm+: 1f the following condition 1S
35 satisfied:

loady + PCRM+1 <= Rmax

REPLACEMENT SHEET
IPEA/EP
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of the fictitious capacity loadms; 1if the following
condition 1s satisfied:
. loadM + SCRM+1 > Rmax.

5 —5:—" A method “for determining_a st AnSmiseTbTe

10

15

20

25

()
(7

average sustainable cell rate SCRe and a s-t’"ill
transmissible peak cell rate PCR: for a new connectlon
with an average sustainable cell rate SCRM+.1, a peak
cell rate PCRw+;, an average milnimum sustainable cell
rate SCRwiy and a minimum peak cell rate PCRmiy On an ATM

communication device, by which a plurallty M of

belng handled, according to"x which the sti1ll

Cransmissible average sustalr}able cell rate SCR: and

the still transmissible peak cell rate PCR: are

determined by resolving fan equation Gz: load; = S, +
Q(loady) * \/Vz for 72 = C_.,f“ where
-~ loadc = SCRc, _/‘/

5

- Sc = Su + SCRumy +/A%*x,

- Q(loadc) is a fixed function of loadc,

- Ve = VUy + (SCRMIN t a*x) * [(PCRuwiy + x) = (SCRuiy +
a*x)], .

- Sy 1s a sﬁm cf average sustainable cell rates SCR; of
the Mﬁcbnnections,

- a = {SCRwe; - SCRury) / (PCRues - PCRym) ,

- %~ PCRc - PCRyy, and

-/M 1s a variance of the average sustainable cell
X

-rates- SCR; of the M connections-.

&\ The merhod as—etgimed Iin claim 5, CHarIrteTrized
1n th‘\the still transmissible average sustainable

cell rate S8CR~_and the

still transmissible peak cell

T the new connecticn withr the

average sustainable cell rate and the peak cell

reate PURpsem 18 refused and would be acoo Wit the
average minimum sustainable cell rate SCRuy

Diprma-peak—cell rate PCRy 0.
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5. A method for determining a still Cransmissible
average sustainable cell rate SCR: and a still
Ltransmissible peak cell rate PCR: for a new connection
with an average sustainable cell rate SCRu+1, a peak
cell rate PCRwi, an average minimum sustainable cell
rate SCRyiy and a minimum peak cell rate PCRyiy on an ATM
communication device, by which a plurality M of
connections which can be statistically multiplexed 1is
being handled, according to which the still
transmissible average sustainable cell rate SCRe and
the still transmissible peak cell rate PCR: are
determined by resolving an equation G,: load; = S, +
Q(load;) * W, for Z = C, where the following applies:
- load¢c = SCR,
- S¢ = Sy + SCR: with

Sy = 2 [ SCRy 1 and 1 <= i <=M,
- Q(loade) is a fixed function of loadg,
- Vo = Vy + (SCRe) * (PCRe - SCRe) with

Vy = 2 [ SCR;y * ( PCR; — SCR; ) ] and 1 <= i <= M,
- OSCRe = SCRyy + a*x
- PCRc = PCRmy + X,
- @ = (SCRwms1 = SCRmin) / (PCRus1 — PCRyry),
- X = PCR¢ - PCRurn,
- PCR;y 1s the peak cell rate and SCR; is the average

sustainable cell rate of the connection with index i.
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-2~ |S
~Rala e - N— O e O] 0 ed withev Adetermlinatrion
of the fictitious cCapacitts cad, the following
cOMUTTIoN T3 Satisfied: T

loadM + SCRmy; > Rmax -

—yr? e e TV, N BAA

BT A méthod EeT Tdetermining g still transmiget+ira

average sustailnable «cell rate SCR: and a stiﬁll
transmissible peak cell rate PCR: for a new copn’éction
with an average sustainable cell rate SCRMH"’," a peak
cell rate PCRwi1, an average minimum sust,a"‘i{nable cell
rate S5CRmiy and a minimum peak cell ratex,Pé‘RMIN on an ATM

communication device, by which a___x-’plurality M of

being  handled, according to” which  the  still

S
transmissible average sustaingble cell rate SCRe: and

the still transmissible peak cell rate PCR: are
determined by resolving ah equation G;: load; = S, +
Q(load;) * \sz for 2 = C‘H_,r-"’ﬁwhere

A

- loade = SCRe,

/

- Sc = Sy + SCRum +,4%*x,

- Q(load¢) is a ffi”}ked function of loadg,

- Ve = Vu + (S€Rum + a*x) * [(PCRumy + X) - (SCRyry +
p
a*x)],
- Sy 1s a m of average sustainable cell rates SCR; of

the M Zonnections,

SCRw+1 — SCRmin) / (PCRms; — PCRury),

PCR: - PCRyINn, and

m 1S a variance of the average sustainable cell
--rates-a(CR; of -the M _connections..

o . The method as claimed in claim O, characterized

in that the still transmissible average sustainable
cell rate SCR: and the still Cransmissible peak cell
rate PCRc are determined if the new connection with the
average sustalnable cell rate SCRw; and the peak cell
rate PCRm+1 15 refused and would be accepted with the

average mlnimum sustainable cell rate SCRmMiy and the

minimum peak cell rate PCRu1N.
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7. The method as claimed in one of the preceding
claims, characterized in that the variance V; is chosen
as
Vz = 2 [ SCR;y * ( PCR; - SCR; ) ]

where PCR; are peak cell rates of the Z connections
with 1 <= i <= 2.

8 . The method as claimed in one of the preceding
claims, characterized in that the fixed function

Q(locady;) is chosen as

claims, characterized in that the solution of the
equation Gz is determined lteratively.
10. The method as claimed in claims 8 and 9,
characterized 1in that the iteration is begun at a
starting point

loadg = Sz + g * \/Vz
and load; 1s determined in each iteration step by

load; = Sz + (g1 + g2 / load;.;) * \/Vz.

11. The method as claimed in claim 10,
characterized in that the iteration is ended after an

odd number of iteration steps.
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12. The method as claimed in claim 8, characterized
in that the capacity 1load; is determined by the
solution of a further equation GW,:
load; = xq/2 + \/qz -V, + X0,

where xg = qg; * ¢VZ.

13. An ATM communication device with a maximum
capacity Rpax, WwWith a device for indicating a still
avallable residual capacity Rrest of the ATM
communication device, where Rrest = Rpax — loady and loady

1s determined for M existing connections according to

the method as claimed in claim 1.

Fetherstonhaugh & C¢
Ottawa, Canads
Patent Agents
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FIG 1

y=load

y=(q4+Qqo/load) VV+S

load

FIG 2
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PCR
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