CIPO

(CANADIAN INTELLECTUAL

OPIC

OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA 3 PROPERTY OFFICE

(72) Ahl, Karl-Axel, SE

(72) Nelson, Joakim, SE

(72) Lindfors, Kaj, SE

(73) INVENTAHL AB, SE

51) Int.C1.° HO4J 3/16, HO4L 12/52, HO4B 7/26
30) 1989/10/19 (8903455-7) SE

(12) (19) (CA) Brevet-Patent

(11) (21) (C) 2,070,423
86) 1990/10/19
87) 1991/04/20
45) 2000/03/21

34 METHODE ET DISPOSITIF POUR RESEAU DE

COMMUNICATION NUMERIQUE

54y METHOD AND DEVICE IN A DIGITAL COMMUNICATION

NETWORK

BTl w— U W W B S sy WD SN M w—— N Y S w— .

10017

N
r-

A w— Pt

B eeor I

2i1 2i2 2i12;32i2 RFl 5010 Q RF2

N BPEEERRAESIRE

|
e i = .

AN SR RS N
I
SYSHARIEDAEIDEY

5000 1
|_7OOOH @4 | @
11 22 23
+2i11 @hZ l-70001{

(57) L 1nvention concerne un procede et un systeme de
communication (15) pour des réseaux de service
numeriques asynchrones ou non, et multiplexes ou non,
qu peuvent €tre connectés localement de maniere
dynamique. Lesdits réseaux sont utilis€és en tant que
resource de service commun (220) pour trois ou
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(57) The 1mvention relates to a method and a
communications system (150) for local dynamically
connectable digital synchronous multiplex or non-
multiplex or asynchronous service networks used as a
common service resource (220) for three or more
switching units (200; 210), comprising a wide area
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plusieurs unit¢s de commutation (200, 210) et
comprennent un grand réseau de service dote d’au moins
un poste central (10) et d'un ou plusieurs postes
periphériques (19) dispose€s dans une
zone/espace/region. Ladite resource de service commun
est partagee, de maniere adaptative, selon les besoins de
trafic entre lesdites unités de commutation. Selon
I"invention, des mformations sont communiquees par
ledit systeme de communications (150) de maniere a
permettre chaque signal numeérique connecte (100) d”étre
communique a travers ledit réseau de service. Ladite
communication de signaux numeriques, individuelle
pour chaque sequence dans le temps (100), correspond a
une communication transparente, sans tenir compte si
chaque s€¢quence d’information de signaux numeriques
(100) est communiquee a travers ledit systeme ou non.
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service network with at least one central station (10), and
one or several peripheral stations (19) within an
arca/space/region, said common service resource being
adaptively shared according to the traffic needs between
said switching units. According to the invention
information 15 communicated  through  said
communications system (150) for each connected digital
signal (100) to be communicated through said service
network, 1 such a way that saild communication of
digital signals (100) individually for each time sequence
corresponds to a  transparent communication,
irrespective of each sequence of information of digital
signals (100) bemng communicated through said system
or not.
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(54 Title: METHOD AND DEVICE IN A DIGITAL COMMUNICATION NETWORK

(57) Abstract

The invention relates to a method and a communications system (150) for local dynamically connectable digital synchro-
nous multiplex or non-multiplex or asynchronous service networks used as a common service resource (220) for three or more
switching units (200; 210), comprising a wide area service network with at least one central station (10), and one or several pen-
pheral stations (19) within an area/space/region, said common service resource being adaptively shared according to the traffic
needs between said switching units. According to the invention information is communicated through said communications sys-
tem (150) for each connected digital signal (100) to be communicated through said service network, in such a way that said com-
munication of digital signals (100) individually for each time sequence corresponds to a transparent communication, irrespective

of each sequence of information of digital signals (100) being communicated through said system or not.
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METHOD AND DEVICE IN A DIGITAL COMMUNICATION NETWORK

Terrestrial fixedly set up synchronous digital
telecommunications channels are used between palrs of
different switching units. Switching units stand for for
instance existing circuit coupled or packetlength-coupled
telephone exchanges for speech/data, mobile base stations
and their associated mobile sub stations, and 1local area
network (LAN). Existing solutions for connecting such
units are normally based on point to point connections
preventing an efficient wusage of service resources. An
object of the invention is to provide a common utilization
for more users than can be connected point to point, said
users thereby using fewer connections and saving band
width. A classical example 1is for 1instance that each
telephone subscriber cannot directly be fixedly connected
to whom he sometimes needs to communicate with.

The method 1s based on the fact that a certain
number of physical connections are made between two points
in a system. Each connection has a capacity giving a
probable obstruction of traffic in a theoretical traffic
situation. In data applications a common resource, such
as existing cable or fibre, Ethernet, fiber distributed
data interface (FDDI), metropolitan area network (MAN), 1is
used for many. Communication between networks c¢an be
based on open systems 1interconnection (0SI) 1layer 2,
high—-level data link control (HDLC), synchronous data link
control (SDLC), etc. or 1layer 3, 1i.e. system packages
according to Institute of Electrical and Electronics
Engineers (IEEE*) standards or the 1like. Normally a
connection to said networks 1s based on layer 3, carrier
sense multiple access with collision detection (CSMA/CD)
in a Ethernet etc.

Fixed digital synchronous tele-connections are
further used for connection of switching units such as for
instance: multiplexors between each other, digital
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concentrators to telephone exchanges, mobile base stations
or radio exchanges to superior exchanges, connections
between LAN or corresponding are made through bridges -
routers for computer to computer communication. In an
exchange to 1integrated services digital network (ISDN)
terminal connection each unit uses a terminal connection
unit.

A switching unit 1is characterized by systems used
today or future systems of a circuit coupled,
packetlength-coupled, packetswitching type which provides
a possibility to connect subscribers to said switching
unit. Normally fixed syncrhonous multiplexed or
non-multiplexed connections are utilized 1in connecting
switching units to each other. In so called remote
connections for LAN bridges with standard interfaces, such
as G.703, V.35, V.36 etc, to the telephone systems are
used. Also packet systems can be used, for 1nstance when
bridges for Ethernet to CSMA/CD protocol or the 1like for
other LAN's, for the connection of LAN's to each other.

Connections are established from point to point,
normally through multiplexors with medium/methods such as:
wire, cable, fibres, radio 1links, 1lightwave 1link or
satellite.

Digital synchronous networks built in this way are
optimized to traffic between each pair of switching units
being connected to each other.

A drawback of this method 1s that the traffic
capacity 1n a transmission medium 1is utilized only for a
communication between the two points being connected to
each other. That means that each point to point
connection must be optimized separately depending to the
peak traffic.

US 4,625,308 discloses a dynamic time division
multiple access (TDMA) traffic allocated satellite
communications system, the individual capacity of each
satellite terminal being controlled by controlling and
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varying each burst 1length 1n correspondence to traffic
requirements in each terrestrial station.

Us 4,606,672 discloses a supple method for
identifying varying burst 1lengths in a TDMA satellite

system.
US 4,698,803 discloses a general burst-switching

communications systems for voice and data services having
an efficient utilization of bandwidth etc.
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GB,A,2 165 127 discloses different access methods in a
radio system during different traffic situations.

The present 1invention provides a terrestrial method
and a communications system comprising mutual connection and
co-utilization of three or more connection points arranged in
an area, space or region.

An object of the invention is to provide a method to
be implemented in a system of a wide area terrestrial radio
type system which makes it possible to generally utilize
services between a plurality of types of standard switching
units in a more flexible and cost saving, more efficiently
bandwidth saving, less sensitive to interference and not
protocol depending method than previously known systems.

Instead of an existing method with a point to point
connection between switching units in digital synchronious
connections a new method 1is applied which 1is intended to
solve a certain connection requirement within an area or a
space o0of a certain geographical region. The method 1is
implemented by connecting three or more connection terminals
of indepehdent or dependent connection points to a common
communication resource. Dynamically, according to
subscribers traffic requirements, only such information in
each connected signal necessary for each 1individual service
to be communicated through the communications system is
communicated selectively, 1if desired. The communications
system for each connected synchronious digital signal
transfers information for each service according to the needs
by for instance time division of connected digital signals
and by selecting the information that must be transferred.
The transfer of information through the communications
systems takes place according to the system time dividing
structure which is separated from time structures, if any, of
said connected signals. Connected signals are time divided,
and an adaption of the information of said
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connected signals to the time dividing of said communica-
tions system before transferring information over the com-
munications system required by each of the signals intended
to be transferred.

FIG. 1 shows how connections are made point to point
between switching units, such as circuit coupled telephone
stations.

FIG. 2 shows how the connection requirement between
conventional units, such as separate subscriber units, con-
cehtrators, are.mnltiplexed in a digital circuit coupled
system.

FIG. 3 shows a connection of a multiplexor network.

FIG. 4 shows how LAN normally are connected to each
other.

FIG. 5 shows an example of branching a digital multi-
plexor to different switching units.

~ FIG. 6 shows how two substations are connected to a
superiour station through separate point to point connec-
tions. '

FIG. 7 shows how connections to mobile base stations
or corresponding units are made through separate con-
nections to a superiour exchange.

FIG. 8 shows schematically the construction of commu-
nications networks between switching units in terrestrial
units.

FIG. 9 shows the fundamentals of the invention: that
is a terrestrial network shares a common service resource
for‘differeht switching units.

FIG. 10a)‘shows an example of a common communication
system implementation in a terrestrial wide area communica-
tions network between for instance a mobile base station
and an exchange connected to them.

FIG. 10b) illustrates other applications than mobile
systems. .
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FIG. 11 shows how wide area communications system 1in
practice can be implemented for mobile base stations. The
dynamics of traffic, which are calculated to vary heavily
in different parts during different time intervals, adapt-
ively utilizes the total resources of the communications
systems in the parts most appropriate at that time. .

FIG. 12a) illustrates an application of a point to
point radib link connecting different switching units. If
the stations are close to each other so that they in
respect of radiowave may interfere different frequences
must normally be used.

FIG. 12b) illustrates that a wide area system can be
implemented with a common frequency.

FIG. 13 shows how different connected digital signals
to be transferred are transferred between stations in the
widearea system in accordance with varying capacity
requirements or possible applications. |

FIG. 14 illustrates fundamentals of the time dividing
method or sampling of connected digital signals and the
transfer according to the time dividing structure of the
communications systems and also how each transferred sample
from each connected signal is recreated on the opposite
station end. |

FIG. 15 shows how different types of connected
signals, or information of said signals, which are intended
to be transferred through the system firstly are detected
with respect to content before being exposed to a time
frame structure of the communication system and secondly
are reconnected in original shape, including simulation of
redundant information in opposite station end if required.

FIG. 16 illustrates how excessive samples of a seg-

ment information in a connected signal are compared tO

previous samples so as to avoid transferring non-redundant
information.
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FIG. 17a) shows schematically a wide area communica-
tions system comprising one oOr several central stations and
one or a plurality of peripheral station connected to said
central station(s). Each central station has connections of
a plurality of digital signals, l1l...n, and each of the
peripheral sations has a plurality of connected digital
signals, 1...k. |

FIG. 17b) 1llustrates that the method can be imple-
mented in cable; fibre or a corresponding medium.

FIG. 18 illustrates the alternative frame structures
of a time and space controlled system, if duplex or time
duplex is used. Time slices in the frame structure of the
communications system are represented by a number of
digital bits and by a protective distance between time
frames of the communications systems to prevent an overlap.

FIG. 19 shows schematically how different types of
signals, multiplexed acco:dihg to the PCM or HDLC etc or
any other non-multiplexed connected type of signal are
sampled and put into packages in the frame structure of the
communcations system.

FIG. 20 illustrates an example of how consecutive
samples of a digital signals of 2.048 Mbit/s being multi-
plexed according to G.732 in intervals of 2 ms can be
analyzed with regard to information content in each time
slice in a connected signal to be placed in an appropriate
time slice in the frame structure of the communications
system for those time slices of a connected signal that
have to be transferred. |

FIG. 21 illustrates in more detail the fundamentals
of the wide area system.

FIG. 22 shows schematically how information in a
sample results in allocating a new time channel in the com-
munications system and also how detected valuable infor-
mation after some programmed time interval uses capacity in
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the communications system.

FIG. 23 illustrates how packages‘carryingcustomer
information in the communications system are erected to a
connected recreated output signal. It is also shown that
control information between two stations communicating or
being prepared for communication is directed through
control packages. ' |

~ FIG. 24 shows an example of the way external signal
information applied to a connected signal or other external
control conditions to be transferred are detected and
control the establishing of connections in the communica-
tions system. |

FIG. 25 shows schematically how data packages of
'vatying length, OSI layer 3, is applied to a frame struc-
ture in .a wide area radio network. The varying length is '
adapted to a different number of time slices in the commu-
nications system or a'subnmultiplexing of said system.
| FIG. 26 illustrates the structural fundamentals of
time division of the communications system by'dividing into

fixed time slices and also signaling between each pair of

stations with regard to signals being transmitted or re-

ceived.

FIG. 27 further illustrates the communications

systemn. ' |
| The description of the invention is made more clear-
by defining following terms:

Communications system is the system in which the
method according to the invention is implemented. The
system is provided as a wide area radio system sharing
resources in time and space, the time division being time
duplex or frequency duplex in accordance with requirements
in each application. Application of a TDMA frame structure
is 1n a defined time pattern, that is each TDMA frame con-
sists of a number of time slices. The time total for each
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consecutive time slice is optimized, among other things
with regard to minimizing capacity losses and minimizing
transmission delay so as to make possible alternative
applications. Each time slice will be represented by a
plurality of digital bits which are transferred through a
radio channel in a burst. The system is intended to estab-
lish one or several poiht to point connections between two
stations or multipoint connections.

Connected signal is a digital synchronious or asyn-
chronious signal which is multiplexed or non-multiplexed or
point to point, comprising data frames according to data
link protocols for telesystem according to 0SI layer 2,
such as CCITT, HDLC, SDLC. The object is to transfer trans-
parently a connected signal through the communications
system with a high quality with regard to bit error etc.
and a minimized delay. With varying traffic intensity in
connected signals there is a corresponding.utilizatidn of
the communications system.

As an alternative a connected signal may be a connec-
tion in which the communications system has been completed
so as to be able to handle addressing of OSI layer 3 proto-
col, type CSMA/CD for Ethernet or other data protocols.

Sample is a detection of the content in a connected
signal during consecutive time intervals. The detection can
be related to information in a respective time slice in a
connected channel for for instance a PCM signal according
G.732. As an alternative a sample may consist of one or
several HDﬁb link protocols or parts thereof etc. Such
information in each sample being regarded as wvaluable for
each application will be transmitted through the communica-
tions system with consideration to free capacity, priority
etc. As an alternative the complete signal is transmitted,
if a fixed connection is required.

External signaling stands for allocating capacity 1in
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the communications system for each connected signal or
group of signals, said allocating being controlled .through
a digital exchange, manually or otherwise.

The total amount of services available is thus
distributed dynamically and adaptively on the basis of
traffic needs and shared, if desired, between all connected
switching units equally or with different priorities.
Speech may have a higher priority than data etc, because
constant and short delay is important for speech. Several
groups of users, for instance according to FIG. 10b) :
reference numeral 20, each group being connected through a
respective switching unit, are in this way connected under
the same communications network.

It 1s thereby possible to achieve a higher degree of
efficient use of the total number of connections within the
area or space. In a total more connected customers in a
region can use the common resources than would be the case
1f communication was made only between two fixedly con-
nected switching_units at the time, see FIG. 8 and 9 (also
the Erlang formula for dimensioning traffic) on a certain
number of connections. The total connection regquirement
within the region or area is thus lower than conventional
solutions, because more subscribers share service resources
in this way on the basis of a larger statistical selection
of the number of subscribers. From FIG. 8 it is clear that
the bandwidth required to connect three geographically
separated switching units 10 is the sum of bandwidth space
or capacity in number of channels, that is 100 + 100. 100
is the reference numeral for the number of connections
between each switching unit dimensioned for a certain
traffic blocking between two switching units. From FIG. 9
it is clear that if traffic between three or more SWitching
units together use a common service resource according to
traffic needs the total required bandwidth space or the
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total number of channels for connection all related
switching units is decreesed which is illustrated by the
total number of connections or bandwidth with separate com-
munications connections, 100 + 100, is larger than if com-
mon connections 110 are utilized. ' _

The consequence is lower costs and when radio commu-
nication is used a smalle: need of frequency, especially in
cases of directed radio communication in wide area systems.

'~ Wide area terrestrial radio systems having dy-
namically directable antenna systems with a resource
sharing according to principals of time and space can be
established with a comparatively high digital capacity for
each radio channel making such systems well suited and
applicable for communications networks for switching units.
By using optional time slices in the communications system
for each station or for different parts of information, for
instance time slices according to PCM, HDLC, data frames,
etc in a connected digital signal to be transferred |
according to traffic needs, it is possible to transfer or
cOntrol the transfer of information among other things more
efficient,more flexible free from interferencies at a
higher connecting and disconnecting speed than is possible
with existing solutions being used in other widearea radio
systems of terrestrial type or for instance satellite
gystems with burst-switching control in each station.

The method is implemented by means of a wide area
radio system having a capacity which for instance corres-

‘ponds to at least the sum of traffic needs for three

switching units. The.dynamical.cammunications network is
made for each switching unit, see FIG. 10a) and 10b). From
FIG. 10a) it is clear that digital connections 100 are con-
nected to a communications system 150. Digital connections
of switching units 10 and 19 are connected to stations 200
and 210. The communications system has a common communica-



10

15

20

25

30

WO 91/06162

PCT/SES0/00681

11

tion resource 220 for broadcasting for each of said
switching units. From FIG. 10b it is clear how the commun-
ications system can be utilized in alternative switching
units.

The advantages of implementing the system by radio
clearly appears when the traffic needs within a certain

local region varies strongly in time and when the amount of

traffic, or peaks of traffic, also is moving from place to
place, for instance between a suburb and a city, along
major roads to different points, as in mobile communica-
tion, see FIG. 1ll. FIG. 11 shows that a plurality of
geographically'separated base stations 19 are connected to
the communications system through digital signals 100,

FIG. 11 shows schematically how the communications
system by radio 220 is in contact with said base stations
19, and shows also that connections for mobile base
stations 100 at exchange 10 are transferred in both direc-
tions to each of the corresponding mobile base stations 100
through said communications system. Only fundamentals of
how said base stations 19 can utilize the common service
resource in such a way that they adaptively according to
traffic needs and dynamically according to traffic needs
share their common service resource are shown in FIG. 1ll.
The adaptability can be self-controlled, that is capacity
is used gradually when resources are required. As an
alternative the capacity is controlled by the exchange or a
group of cooperating exchanges or other external control.

If each of said base stations as an example is con-
nected through one or a plurality of digital signals having
a capacity of 1.544 or 2.048 Mkbit/s and each of said
signals is multiplexed to hold a number of subscribing
channels, for instance 24, 32, 64, 128 or any other number
depending on the channel band width for each subscriber in
that mobile service, traffic is transferred through said
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communications system only for those subscribers having
traffic. ' '

Basically, any available time slice in the communica-
tions system is utilized by any subscriber in the mobile
system, The communications system makes decisions of its -
own if required to avoid interferance between subsystems in
choosing time. If interferance occurs the use of time
slices is reorganized.

- For clarity only one mobile network service is shown
but different types of networks or different hierarchies of
communications needs in the same network can utilize one or
several systems or a system in each region in which the
communications system is applied.

Mobile communication is one example in which the com-
munications need for a number of base station as a total
within a region.like a city with suburbs from traffic point
of view act as disclosed above. The problem is that the
peak need of number of connections between exchange and
base station normally is considerably higher than the mean
need for each b ase station. The number of base stations
requiring connections within an area/space among other
things for the countryside, cities, offices etc. for NMT,
GSM, cordless telephones and in the future PCN, UMTS and
other similar services is increasing heavily.

According to present methods the effects are as set
out below. |

In Summary'a large waste of resources with regard to
number of connections because the number of connections for
each base station individually is dimensioned for peak
traffic. There are difficulties in establishing networks
fast and flexible by conventional methods other than public
tele operators.

A conventional radio link of point to point type
gives a low frequency efficiency, see FIG. 1l2a. |

PCT/SE90/00681
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FIG. 1l2a shows how radio link terminals 300, each of
which having a frequency of its own in the same geographic
zone, connect switching units 10. It 1s also shown that
three pairs of frequency 400, 401, 402 are required and
these pairs may block said frequencies irrespective of any
traffic going on or not. Wide area radio systems for fixed
applications is at present used to create fixedly connected
or for each individually connected subscriber dynamically
connected synchroniocus; or asynchronious communications
connections on a subscriber level for telephone or data
communication. That is, a tfansparent connection 1is
established to each subscriber at that moment requiring a
connection according to a circuit coupling method, see FIG.
12b. In telephone communication a circuit coupled connec-
tion is used to each cooperating TDMA, FDMA system user who
wish to communicate. Wide area radio systems for minor
sporadic asynchronious needs for data communication of
packet radio type exist and utilizes random allocation of
resources such as CSMA, ALOHA etc.

According to the invention digital synchronious
multiplexed or non-multiplexed tele communications between
switching units of the type described in the introduction
are realized in a wide area‘system.providing communications
connections in some area or space. The traffic capacity of
the system is so high that at least connection of three or
more switching units, each of which having a maximum
capacity requirement corresponding to 2 Mbit/s and/or 1.544
Mbit/s or 160-192 kbit/s, is used. The invention is
implemented in a wide area radio system dynamically con-
necting traffic according to needs in each service within
each connected signal, and realizing transparent connec-
tions mutually cooperating with the actual total traffic
need. All switching units are connected to the communica-
tions system in such a way that redundant information, such
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as unused information in time slices of signals, can be
chosen not to be transferred within each connection, even
1f the interface for each connected signal is for instance
2 Mbit/s, 1.544 Mbit/s or is of a higher capacity, for
instance 8 Mbit/s, 10 Mbit/s etc. -

The wide area system is established with a TDMA frame
structure. The implementation of such a system in CSMA,
spred spectrum technique, is also possible.
| The total radio channel capacity of the widearea
radio system 1is dimensioned in such a way that as a total

there is sufficiently high capacity available in a radio

channel for connections for three or more switching units
separated in space. Each switching unit is connected to the
communications system through one or more digital signals
having a capacity amounting at least to a capacity corres-
ponding to 2.048 or 1.544 Mbit/s, 144-, 160-192 etc. or a
multiple or submultiple of 64 kbit/s. By applying time
division in the communications system it is-poSsible in
dependance of the information transfer_requirements for
each connected signal to dynamically share said common com-
mnnications'resource, see for instance FIG. 13. Signals
1000, 1001, 1002 are connected to a central unit 200 of the
system. In corresponding stations 210 corresponding signals
are connected. One signal 1000 in one of the peripheral
stations is connected to a base station and a second signal
1001 is connected to another unit.

FIG. 14 shows the basics of transferring connected
signals. Digital signals to be connected and transferred
are of the type CCITT, G.703/G.704, V.35, V.36 or other
similar international standards. Normally they are multi-
plexed aCcording to G.732/G.733, IK.721, I.720 ISDN, multi-
plex standards for compressed'signals such as ADPCM or
mobile standards etc. having a 64, 32, 16, 8 kbit/s sub-
division per channel in Europe, Japan, USA etc, or a



10

15

20

25

30

, 1V R
WO 91/06162 | 2 0 ? a = by I PCT/SE90/00681

corresponding hierarchy for wideband systems, i.e. con-
nected 2.048 or 1.544 Mbit/s or other standards or "de
facto" evolvating standards for synchronious digital com-
munication between switching units, SONET, SDH etc. Multi-
plexing according to data link protocols such as OSI layer
2 exists for bridges between computer networks etc.
Information transfei needs varying with the traffic
for two or more geographically separated switching units
share the capacity in a common communications system. The
traffic needs for each of said switching units use to a
varying degree the transmission capacity of the communica-
tions system within the area/space covered by said sYstem,
The degree of utilization is controlled, besides by traffic

"needs, by priorities or other external control conditions.

If free capacity exists a connected digital signal is
transferred transparently. As an alternative only cextain
parts of each connected signal is transferred through the
communications system, i.e. information detected as re-
dundant in consecutive samples, or in any other way being
regarded as redundant information is not transferred. Re-
dundant information is recreated in the opposite station
terminal by bandwidth saving signaling so as to provide a
fictive transparent signal in the opposite end.

What is described above is shown in FIG. 14.
According to FIG. l10a a communications system 150 comprises
one or several peripheral stations 200 and under each of
salid central stations one or several peripheral stations
210, between central stations and peripheral stations there
is a radio transmission in bursts 220, each central station
is provided with an antenna system 230 dynamically control-
led in direction, said central station comprises input
terminals for signals to be transferred to an oppoSite
station, said input terminals at the central being
referenced as 1000, 1001 and on the peripheral stations
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being referenced as 6000, 6001.
The information content in two connected signals

2000, 2001 is shown fictively. The structure of information
volume etc. is only schematic and illustrating. References
lil and 1i2 respectively, etc represent such information
which is desired or required to be transferred by said
system. Other parts of the signal are not critical for the
application and do not necessarily have to be transferred.
By detecting during interval Fl1 and F2 respectively,
signais,‘analyzing sald samples with regard to conditions
and demands given, the information in connected signals is
directed to time slices Al, Bl, Cl etc already allocated to
each signal 2000, 2001 and repeated in next frame 7000, A2,
B2, C2 for the next sample in the communications system.

‘During the second sample F2 a new requirement 2i3 is
detected. If transparency is highly required such a signal
is allocated to the communications system‘as soon as
possible. From the figure it is clear that the information
2i3 rapidly has been allocated to said communications
system.

Fast allocation can be provided also by keeping a
number of time slices prepared in advance in the communica-
tions system without loading to any extent the system in a
negative sence during heavy traffic load. |

Disconnection of signals already allocated normally.
takes place when a number of consecutive samples indicate
that current information no longer has to be transferred.
By having a'fast establishing and a slower disconnection
transparent and traffic adaption is made efficiently, the
demand for signaling and thereby also the overhead and
complexity of the system is limited, if total dynamics is
not implemented.

FIG. 14 also shows how information from a sample 2100
in time interval Fl is transponed to a time frame 5000 in
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the communications system (FIG 18, 10.000), and recreated

in opposite'station terminal, 3100 to corresponding signals
3000, 3001 having a character corresponding to signals

2000, 2001 that are the input signals in the other end.

Thus, to each individual connected digital multi-
plexed or non-multiplexed signal specific signals or time
frames etc are connedted'and disconnected for a probable
transfer through the radio communications system in such a
way that the transfer of information for each connected
subscriber to the switching units from a transfer point of
view is controlled so as to transfer in the wide area com-
munications system only information required for each con-
nected service. | |

Digital signals connected to the system and intended
to be transferred are analysed with regard to traffic
transferring means. The transfer of information through the
radio communications system takes place.by transferring for
each service required information through the radio commu-
nications system. With reference to FIG 14 information
required to be transferred to the radio communications
system in one frame thereof is 1il, 1i2 and 2il, 2i2. In
said Figure two consecutive samples Fl, F2, 2010 are shown.
The amount of information that could be transferred in each
time slice of the communications system is given some
amount of space for information. Depending on the content
of the information in each amount of information, which may
consist of a speach channel in a 64 kbit/s PCM system, or
e.g. a 16 kbit/s for mobile telephone, different types of
multiplexing are made on time slices or bursts of the com-
munications system so as to utilize efficiently the commu-
nications system.

This is shown in FIG 14 in that information in time
slice Al consists of information from two channels in a PCM
system, HDLC or corresponding, that is from 2000, 2001.
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The length of said sample is adapted to an appropri-
ate time delay for signals to be transferred through the
system and the number of bits of the bursts of the communi-
cations system is also optimized. |

The flexibility and possibilities of dynamics with
regard to traffics‘is thus obvious compared to previously
used systems or a system in which each station in the radio
communications system had to be checked with regard to
burst length after each change of needs.

~ In the example transfer in one direction from a
central to a peripheral station has been described but
basically there is a correspondence in the opposite direc-
tion.

In cases where the information, such as in one time
slice in a multiplexed connected signal, not completely has
to be transferred through the radio communications system
such information can be transferred with less band width
instead or be skipped completely. Recreation in the oppo-
site end of the communications system is then made during
such a time interval desired to generate the synchronous
digital flow, or recreate the digital signal in the
original shape.

Such conditions are signalled between affected
stations. |

Besides the method described above the communications
System can be provided with a function controlling con-

'necting/disconnecting of external units, exchanges etc.

'FIG 15 shows the basic method applied to among other
things non-multipleked signals.

Bit flow is detected for each connected signal. The
existence of information which has to be transferred is
detected within a sample interval 1, information.Ai, Bl and
time is allocated in a frame of the communications system.
During one or some of the following time sequences 2 no

PCT/SE90/00681
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information required to be transferred exists in the con-
nected signal 1010. The information B2 in signal 1011 is
allocated time in the following frames 5010.
If the amount of information is varying sporadically,
5 as for instance normally packet sizes in computor networks,
08I layer 3, several time frames can be utilized in each
frame 7000, and as an alternative several consecutive
frames are used in the communications system in dependence
of transparency in transfer etc for the applications. From
10 incoming packages required data can be read by the communi-
cations system and be used for generating an appropriate
connection and signalling to the opposite station or
gtations. ‘ | ’
The communications system uses either ether based
15  transmission as a medium or as an alternative fibre, cable,
wire etc. The basis of the method is. to dynamically allo-
cate time for transmission in the éommunications system in
dependence of the content of information in connected
signals. Two basic principles or a combination of said
20 principles in dynamically controlling the transfer of in-
formation through the communications system are important:
firstly the transfer of information is controlled through
connected digital signals 100 signalling channels, e.g. T16
in a multiplexed 2.048 Mbit/s signél, or corresponding
25 channels for 1.544 Mbit/s signals standards, or external
signalling, and secondly transfer of information as
controlled by consecutive segments of each connected signal
are compared to‘previous segments according to predeter-
mined contrallable conditions of comparation, before infor-
30 mation is transferred in the system, see S1 and S2 in FIG
16. In cases the condition of comparation shows that infor-
mation in a segment_dces not have to be transparent this is
signalled to the opposite station in the communications
system. In the opposite side information of a previously
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transfered information is reused to simulate the signal if
desired. Conditions of comparation for instance for dif-
ferent time slices in a multiplexed connected signal may

vary due to different requirements existing for different

‘services such as speech, data or images etc. It is thereby

possible among other things to transmit certain time
channels, e.g. 64 kbit/s PCM CCITT G.732, in connected
multiplexed signals transparently through the communica-
tions syStem, This applies for signal channels in connected
signals or other channels for some reason having ?riority
or. being fixedly connected or when they always get capacity
when required. Channels are in this case referring to time
slices in a connected signal or a certain data link package
in a connected signal etc.

A detected segment (sample) can consist of one or a
multiple, or parts of time channels of connected signals,
if they are multiplexed as described above.

The reason for this is that certain services may
require several 64 kbit/s as e.g. ISDN or data transmission
by 256 kbit/s or similar examples. '

Further, the system is adapted for transferring of

information between an exchange and mobile base stations

and because the channel speed may be 32 alt. 16 kbit/s the
detected segment is adapted in accordance therewith so as
to control that the transfer through the communications
system is optimized in transferring only necessary channel
information. |

FIG lf shows how consecutive segments of information
in a connected signal 1010 are detected as S1, S2 etc and
how the result of said samples are stored in 1 and 2,
20,000, where it is compared to previous content of in-
formation. In the third sample it is schematically shown
that the result of a certain number of samples S2 results
in a disconnection of information. It is also shown
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schematically that as the content of information in S2 is
detected not to be required to be transmitted in the third
time slice a corresponding transponed channel of in-
formation in the communications system, 5000, S?, is dis-
connected, i.e. that time reservation for a complete trans-
fer of information represented by a segment is discon-
nected. However, information is still simulated in the
opposite station. |

This illustration is made only for dlSClOSlng funda-
mentals of the invention.

Through a control channel or control channels, S0,
between a central station and associated peripheral
stations shown schematically in the communications system
209 the required signalling to opposite side of the system
in both directions is made to recreate and address trans-
ferred bursts to the correct destination.

To prevent that the system is overloaded when the
System has a limited capacity the system 1is used only for a
certain amount of traffic in such cases when the above
described methods with total dynamics are utilized. I.e., a
limited resource of capacity is saved in cases when the
communications system is cooperating with a plurality of
sub-system possibly interfering in time and space, so as
not to get into dead lock. However, if there still are

- Priority compared to other signals.

There is implemented a fast allocation of new time
slices which are found necessary to be transferred. A
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temporary capacity for such requirements can be allocated
before a permanent allocation of time is made in the system
in such cases where basically a "direct" connection 1is
required and in cases where it is desirable not to lose any
or a limited number of bits of information or to avoid
further delay. This connection of time slices already

allocated in the system is delayed a number of consecutive
samples so as to avoid high signal capacity regquirements.
Efficient dynamics of traffic is generated also by
the system being'made for slow questioning of a substan-
tially higher number of peripheral stations than normally
communicating simultaneously; Thus, a large number of radio
stations can be connected to the network and be polled'only
slowly during time intervals in which no information has to

‘be transferred. In this way redundant connections can be

created without necessarily using more than a fraction of
the capacity of the communications system in normal situa-
tions. Hereby there is provided among other things
frequency efficient rapidly*connectable dynamical communi-
cations networks, especially for'highly sporadic traffic
needs, redundahcy‘in catastrophes, alarms etc.

Before connection or allocation of time in the com=-
munications system for transferring connected signals
information not directly possible to be transferred through
the system is stored so as to later be transferred when
time is allocated in the communications system for such
applications requiring this. Normally a limited number of
digital bits may be lost, for instance in speech traffic,
during connection without this being realized by a
customer. Due to the fact that a certain amount of time is
reguired to receive a time allocation in the communications
system there is a delay if all information has to be trans-
ferred. A number of lost bits of information during connec-
tion is different in different services. This 1s used in

PCT/SE90/00681
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existing DSI (digital Speech Interpollation) concept fox
satellite system, further described below. The system
utilizes a varying reserve transmission capacity in de-
pendence of the amount of information required to be
rapidly connected to the communications system.

‘ The communications system is provided with functions
principally allowing a direct connection of subscribers
requiring that. The capacity is allocated directly in the

'next frame in the communications system and signalling can

be made directly in this frame if the system for instance
is provided with a signalling function in an optional
suitable time frame independent of previous use, directly
being allocatable anywhere in the time slice and rapidly
being identified as a control burst. This function can be
utilized also in such a way that new allocations are made
temporarily before a successive continuous updating. |
" As a result delay or loss of data is decreased or

avoided during set up.

A fast and "direct" allocation of new traffic needs
is made from a perhipheral station by using capacity re-
served in advance but not used, and by a direct signalling
in a subsequent frame to the central station. In emer-
gencies signalling may take place in a time slice already
allocated‘and occupied by traffic, if it is required,'
because the system.detects'what type of burst is coming in.
(See information below on the control signal).

In cases where only the latter method of the two
basic methods mentioned previously, is applied, i.e. the
method of connecting and disconnecting is not controlled by

'signal channels of connected signals, the advantage is

achieved that the communications system does not need to
communicate with a connected application. This 1s a major
advantage because different manufacturers and applications
require different types of signalling. In such caseé im-
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portant demands are a fast setting up, stability, trans-
parency, low delay in transmission, so as to be ablé.to
connect general switching units without creating large
problems. Each consecutive frame time in the communications

system is adapted to associated applications. To be able to

adapt the system to general telecommunications applications
without really intervening the frame time is below a few ms
for the system, when there is an adaption to general appli-
cations. '

It is further possible to apply a traffic concen-
trating communications system to switching systems not
using signal channels, such as synchronous digital telecom-
munications networks, for instance in traffic between
LAN’s. The method of sampling, comparing and tranSmitting
"valuable" information is to some extent comparable to a
type of digital compressing for speech according to DSI
(Digital Speech Interpolation) or fASI. One difference is
that the method is substantially broader and is not limited
to speech. |

Further.consequencés of the method are that wide area
systems do not have to be designed with interfaces of
subscribers equipment associated to the system as is the

case at present with exiStingsystems. This means that when

developing wide area systems it is not necessary to develop
specific equipment for connection of subscribers as is the
case at piesent'with existing systems. Any standard
switching units can be used. This means that the wide area
systems do hdt become as closed and as specifié as existing
TDM/TDMA systems used at present, in which specific

switching systems have been developed without making the

system applicable in a more general aspect.

The method can be implemented also in another medium
than the ether 220 such as fibre cable, wire 230, etc as is
clear from FIG 17a and b. |

- PCT/SE90/00681 =



CA 02070423 1999-03-29

25

With reference to 17a the basic structure of the com-
munications system 200 is shown, said system representing
one or several central stations, each of which communi-
cating with associated peripheral substations 210. A number
of digital signals, 1...n, which are to be transferred to
an intended peripheral station or peripheral stations are
connected to said central. At each of said peripheral
stations corresponding signals being connected at said
central and intended for each station 1...k are connected.

Reference numeral 10 is a switching unit of standard type
and the subscribers are represented by 20.

A burst duration terrestial communications system
shown in FIG 17b can according to the method described
above be implemented also where the ether medium is re-
placed bfwire, cable or fibre. The advantages are
basically similar to advantages of the radio method but
normally the radio method will profide more smooth possib-
ilities of access.

Central stations are represented by 90 and peripheral
stations by 9. The medium wire etc is represented by 230.

It 1s convenient to implement the method in wide area
radio systems controlled in time and space:-

In this case the communications system is
the time and space controlled system. The advantages of
providing this type of time and Space controlled system
having a TDMA frame structure are obvious because it is an
advantage if the information is splitted in well defined
time fragments to increase the degree of possible sharing
of resources in time and space. Furthermore, careful time
control in time intervals is important in these cases SO as
not to misuse transmission capacity, that is directing into

'wrong" space (area) segment.

In the time and space controlled system the quality
in used time slices in the System is monitored. Not used
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time slices for traffic etc are analyzed with regard to
interference, quality etc. In allocating time in the commu-
nications system by random a bad choice of time and space
allocation between different parts of the communications
system may happen 1in inconvenient situations, such as a
high traffic usage. Basically the allocation has to be fast
when actually needed. To prevent total interxrference, which
1s hard to clear up'withOut disconnecting large parts of

- connected traffic in several places, for instance at

different sites, reserve capacity is kept in the system.

Obvious risks for interference in so-called risk
pairs are tried to be eliminated in advance. Another
applicable method is to continuously in advance select time
slices which should be allocated for transfer and to
measure quality and the result of such successive selec-
tions. The selection of time for controlled signal bursts
are more careful and information concerning these are
completed with powerful error detecting methods. Bursts for
customers traffic comprise a more simple error detection
than the control signals among other things to avoid an
extensive separate analyze and processing of these and also
to keep down overhead in the communications system. Dif-
ferent types of bursts are identified fast because the syn-~
chronizing information is different. In normal user data
synchronizing information is used also as an error detec-
tion to keep down overhead and also to decrease processing
needs.

Signalling demand for setting up and disconnecting is
optimized to provide safe signalling and low signal
capacity. To realize this when using DSI (Digital Speech
Interpolation) or similar functions, i.e. when a conven-
tional signal channel does not allocate capacity, when a
fixed capacity is connected, signal needs are divided in
different phases. ‘ |
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When an essentially direct connection is desired to
take place after detection of a connected signal an alloca-
tion of time and space made in advance is used temporarily.

New needs for setting up allocate time slices within
a certain time interval consisting of a number of time
frames, a multiframe.

A complete updating and also in some cases needs for
disconnection of time and space capacity is made with an
additional number of time frames, a super frame. By this
total continuous updating process there is achieved among
other things security in short breaks, fading etc.

This method results in a fast and cyclic updating, a
possible direct set up without or with a limited time de-
lay, a limitation of required signal capacity, and also a
possible complete slow cyclic ﬁpdating preventing for
instance problems in fading in a radio channel or other
disturbances.

The advantages from the communications system
utilizing random or controlled allocation in an appropriate
position in a time frame, compared to utilizing a certain
varying burst length for each packet transaction or a
certain number of consecutive time slices depending on the
actual traffic needs, are obvious especially in time and
épace controlled system where fragmentation in well defined
time slices and using space during said slices has major
advantages by allowing a more efficient sharing of re-
sources for several stations than if varying continuous
burst lengths are utilized. Furthermore, the method is
advantageous in allocating dynamically or disconnecting
traffic without an extensive restructuring, normally none,
when the traffic is varying. A high gain in flexibility is
thus achieved compared to applying burst length variation
in the communications system for digital multiplexed

signals or similar information which can be fragmented
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before being transferred.
A communications system based on time and space con-

- trol is provided with means for using a structured time

sharing in time slices. To achieve an efficient traffic ,
dynamics a fast and reliable signalling between associated
stations is basically required. To eliminate a need for
extensive process identifying of the content of each burst
the identifying of bursts are made already from the _
attached synchronizing information. As a result thereof
there is a possiblity of a separate process} realized for
instance in hardware, to basically directly determine the
type of packages coming in. The attached synchronizing
information, consisting of a few codes, 1s rapidly identi-
fied and detected with respect to quality. In this way
there is a simple selection if data is purely user data or
control information. According to the method it is possible
at any time to "get" a TDMA traffic time slice and apply,
for instance temporarily, control data. The control infor-
mation is completed with further error detection to
guarantee the quality of control messages. This is a
accomplished in a CRC (Cyclic Redundancy Check) or an
alternative error detecting code. Furthermore, this method
Creates opportunities to basically send temporarily control
information packages instead of user data, if the system is
heavily loaded with regard to traffic and disturbances are
generated, so as to rapidly solve a problem and also to
allocate or reallocate time frames etc.

FIGS 18-24 show in more detail principles of the
dynamic communications system. .

The bursts are divided into different shape and func-
tion in dependence of the actual object. The Figure shows
schematically that synchronizing information, subscriber
information, and pOSSibly also an error code and also a
further control code and protection area all are required.
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FIG 18 shows the TDMA frame structure of the communi-
cations system if made frequency duplex or 10.000 or time
duplex 5.000. It is also clear that the system frame is
provided with a time slice division according to TDMA
10.020 or 5020. | |

The basic structure of a burst is shown by 220. The
total amount of information or control data is represented
by 219. Synchronizing data 2311 and identifying of type of
packet are also shown. In cases where error detecting or an
alternative error correction is applied the reference
numeral 2312 is used. A protected area between bursts is
represented by 2313. ‘

If time duplex is applied a separate allocation of
resources in the communications system can be made in-
dividually. In this way a further compressing of the data
transfer capacity is achieved in the. communications system.

FIG 19'shows how different tfpes of connected signals
200, 2001, 2002 are adapted to the burst size of the commu-
nications system by different multlpleXLng, 1f required.
That ls,'when the communications system for instance rep-
resents a capacity of 64 kbit/s for each burst four
subscribers utilizing a channel capacity of 16 kbit/s can
be multiplexed to said burst. Inversely, if a connected
subscriber channel has a larger capacity than said burst a
number of bursts in each consecutive frame may represent

- the subscriber.

If a connected signal does not have a channel
division for each subscriber information thereof is trans-
ferred Sequentially burst by burst, or when required a
number of bursts in each frame in the communications system

‘as shown at 2312.

FIG 20 shows an example of a CCITT standard signal
2000 according to G.732. This signal is used only for
illustration. Any other digital signal or time segment can
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be used. A digital flow of 2.048 Mbit/s which is to be

transferred transparently through the communications system
is analyzed within 2 ms with regard to the information
content thereof. The total content is 4096 digital bits.
These represent 32 channels. Each channel comprises 128
bits 219 of information. Depending on if each detected sub-
scriber channel (of 64 kbit/s) of 128 bits is to be trans-
ferred, i.e. if the channel is set up or not or if free
capacity exists etc, with regard to priorities etc, each
set of information of 128 bits.per subscriber channel will
be applied to time slices, bursts 220 or not. If the
subscriber channel is to be transferred transparently 128
bits are applied to the time frame of the communications
system, said time frame having a frame time sequence of 2
ms. During the next 2 ms sequence the next detected content
of 128 bits is transferred and so on until a disconnection
is desired. In the reverse direction the inverse applies.
If a 4 ms interval is selected the information

content of each channel is 256 bits etc. If a 2 ms interval
is selected and each channel represents 16 kbit/s the

information content on each channel is 32 bits, etc.

' Instead of or as a complement to a subdivision of
time slices of the system according to narrow band TDMA a
broad band CDMA (Code Division Multiple Access) or so-
called spread‘spectrum.technique can be used in the commu-
nications system.

The communications system intended for connection of
traffic between different switching units can be made also
in such a way that burst lengths varving to the traffic
needs dynamically are established in the wide area system.
This case is suitable especially in traffic between local
data networks; Ethernet, token ring, FDDI, and is applic-~
able also in other integrated systems for speech and data
which utilize burst length coupling, etc. LAN traffic is
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affected with no communication through bridges or similar
units adapted for integration with synchronous tele- '
networks, i.e. traffic in one computor network (terminal-PC
etc) with varying length is applied to the wide area
system. Allocation.of'resources with diffarent'varying
burst time length is made in the system. However, normally
a varying number of time slices are used and allocated in
the communications system, if regquired. _

If the system is adapted for varying burst lengths,
e.g. for this type of interactive applications according to
OSI layer 3 or corresponding, the frame structure is
adapted also to prevent interference between geographically
closed subsystems. To avoid interference between central
stations close to each other when time duplex is used an
adaption of the frame time for a permitted transmission
time and receiving time, and of the desired total maximum
data package length'which has to be transferxred. This
principle is shown in FIG 25, in which a varyving burst
length is applied. _ | |

The switching units which are connectable to the
system can utilize different band widths for each in-
dividual time channel. This is done in the conventional
CCITT standard of 64 kbit/s which gives for instance a very'
high quality speech transfer. New services and applica-
tions, e.g. in computor and mobile communication, result in
new claims of band width saving'digital speech algoritms,
e.g. 8-16 kbit/s, ADPCM in CT2, 34 kbit/s. ISDN basic
Access and/or data communication may demand an alternative
multiplexing to 64 kbit/s, e.g. 144, 160, 256, 384, etc
variations, such as subspeeds by e.g. 2.048 Mbit/s or
1.544.

FIG 21 shows the fundamentals of the communications

| system. 203 represents the unit controlling the information

with regard to the information content and controls also
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which information to be transferred. Unit 202 represents
the unit making it possible by external signalling to
control the allocation of what information to be transfer-

red through the communications system and also which infor-

mation that might be regenerated or simulated. The unit 209
represénts the communications needs of each connected
sigﬁal‘with a corresponding connected signal in another
station. ‘

Unit 204 relates to a central station. In the embodi-
ment shown it is clear that two central stations 2500 may
cooperate. |

FIG 22 shows schematically how each connected signal
is detected consecutively and compared at 20.000. Depending
on the result a setting up or a disconnection is started or
initiated. This is done in 20.100, initiating a required
development. Through a control channel 20.101 signal infor-
mation is applied, if needed, to an opposite station.

Different conditions for a set-up and a disconnec-
tion, priorities, set-up time intervals, are illustrated
highly schematically in FIGS 20.002, 20.001, 20.005,
20.006, and exchange of control information 20.007 etc with
the communications'system..h signal burst 219 and 2192
represents a control burst.

‘Thus, the communications system is adapted to trans-
fer digital multiplexed or non-multiplexed connected
signals transparently through the system by so-called
samples of the signal and by applying these to the frame
structure and dividing of capacity of the communications
system. A fixed or an adaptive set-up is possible.

The system can be made to utilize existing or similar
sxgnalllng as T 16 in a 2 Mbit/s signal, the system thereby
passing channels through the communications system in a
circuit coupled method. In this case by means of an
optional‘fundtioh to detect such signalling. Channels which
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are circuit-coupled can be forced by customers or an
application to be set-up continuously regardless if there
is traffic or not. Furthermore, in a method corresponding'
to themethod'describedabove, each channel in a multi-
plexed signal which is set up can be detected on the basis
of information which has to be transferred or not. In for
instance a speech application extensive silent sequences

‘can be utilized temporarily by other traffic to utilize

more efficiently the capacity.

Different priorities are used to ensure that informa-
tion which is required to be transmitted will be transmit-
ted independent of the traffic situation. This applies to
signal channels T 16 corresponding to 2.048 Mbit/s signals
or similar for T1l, high priority traffic etc. To prevent
that e.g. a channel which is set up through a circuit-
coupled method does not end up in a "silent couple" if
traffic with higher priority during high traffic load, dis-
connecting due to interference etc, retracts a time slice
already allocated in a speech application, a‘limitation:may
be done during a permitted time interval for a "silent
couple". |

It is also possible to use traffic capacity between
several substations, especially if the central stations are
placed at the same site. If one substation is traffically '
top-loaded a system operating in parallel may overtake
traffic.

Signalling to a corresponding station is shown
schematically at 20.100..Thereby control data information
exchanged with a corresponding station 2194, FIG 23, is
controlled.

FIG 23 shows how channel information 219 is inserted
in the recreated digital signal. It is also shown schem-
atically how control data 2191 controls basically regenera-
tion of the digital signal for a multiplexed signal 2000.
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FIg 24 shows schematically external control of a
channel connection. For circuit-coupled digital telephone
systems in Europe this is done according to T 16 in a
digital 2.048 Mbit/s signal. The principle applies to any
external control.

' The signal channel states e.g. that four subscriber
channels in aldigital signal are to be connected and trans-
ferred through the communications system. Depending on
available capacity, priority of the channel compared to
other channels etc time slices will be allocated in the
communications.system. | |

By having optional priorities on individual sub-
scriber channels or complete digital connected signals it
is basically always possible to achieve the requirement of
transparency if the sum of the capacity demanded by the
most neceésary top priority'customeys does not extend
system capacity. ‘

Possible requirements of transparency e.g. for ISDN
connections are achieved in this way. '

FIGS 26 and 27 show how data packages coming in are
directed to time slices of the communications system.

' In cases where time transparency is an absolute
demand, as in speech communication, each station can have
an adaptive dynamic allocation of a number of time frames
per frame according to the varying need. In this case there
is an intermediate storing before transmission across the
system, or as an alternative ietransmission etc is control-
led by a superior system, if data packages are lost or not
correct etc. |

From the central Station'there is an adaptive alloca-
tion of capacity according to the information required to
be transferred to a central in each peripheral station.
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The embodiments of the 1nvention 1in which an exclusive
property or privilege 1is claimed are defined as follows:-

1. Method 1n a radio communications system for
transferring digital signals consisting of segments of
user data between a transmitting station and a receiving
station through a radio channel, including the steps of:

analyzing consecutive segments of said data with
respect to content and amount of data that 1is to be
transferred;

adaptively assigning channel capacity based on said
analyzing;

applying said signals to a time frame structure,
each frame having a predetermined number of time slices;

transmitting data included in said time slices as
packages through said radio channel;

transmitting control data from said transmitting
station to said receiving station, said control data being
provided 1in control packages in time slices of said time

frame structure; and
assigning dynamically and selectively to said

signals time slices in said frame structure, said slices
of user data signals being transmitted as information
packages.

2. Method according to claim 1, wherein the step
of transmitting data includes the step of transmitting a
synchronizing signal in each package.

3. Method according to claim 1, wherein the step
of applying 1includes dividing each frame into time slices
of equal length.

4, Method according to claim 1, wherein the step
of transmitting data includes the step of transmitting a
synchronizing signal in each package, wherein said
synchronizing signal 1includes data distinguishing said

information packages from said control packages.

R. WILLIAM WRAY & ASSOCIATES

BOX 2760 - STATION D

OTTAWA, CANADA K1P 5W8
PATENT AGENT FOR THE APPLICANT
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