Systen1for Transm ssion of Data Flow in Data Communi cati on Networ ks The
“inventi'on pertains to a systemfor transmtting data flowin data
~communi cation networks, for-exanple in_ Cfllular networks or in stationary
mul ti - conmput er netmorks In recent years, parallel with the traditiona
cellular networks for voice comruni cation, there has been an increase in
t he devel opnent of w del y-varying ceIIuIar networks for the nobile
transm ssion of data. The significance of these networks may be perceived
fromthe fact that sonme network service providers are already making
I nter-continental networks avail able. These networks, however, present to
sone degree considerable differences in regard to their underlying
technol ogy, their fee structure, and the geographi cal area which they
cover. Beyond this, the network subscriber or network user often requires
specific interfaces for individual user programs. OMng to the existing he
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frequently dictates
Data Communication Networks

The invention pertains to a system for transmitting data flow
in data communication networks, for example in cellular

networks or in stationary multi-~computer networks.

In recent years, parallei with the traditional cellular
networks for voice communication, there has been an increase in
the development of widely-varying cellular networks for the
mobile transmission of data. The significance of these networks
may be perceived from the fact that some network service
providers are already maklngllnter—contlnental networks

available.

These networks, however, present to some degree considerabie
differences in regard to their underlying'technology, their fee
structure,'end the geographical area which they cover. Beyond
this, the network subscriber or network user often requires

. specific interfaces for individual user programs.

Owing to the existing zegeneous cellular 1nfrastructure,

and since the mobilitj

cellular network and] j i it



that network subscribers go beyond the coverage area of
nétwor K and nove into the coverage area of another, it i 1¥M¥5HEERM$%§E§N
~to operate with varying dat a- connunlcatlgn net wor KS S|HU|taneanPyACED 2
Generic transmi ssion systens which only 4lTow specifical
comuni cation with a single physical network are already known. In the
sinplest instance, this type of systemconsists of a highly-specific
applications programinterface (APl); in the nost conplex case they provide
a standard protocol for data transm ssion to t he user. There IS, homever,
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protocol for data transmission to the user. There is, however,

no known system of this type which integrates the varying

physical networks under a single standard protocol.

It is therefore the object of the present invention to provide
a generic system which makes it possible for users to be able
to select freely between the most varying networks, with as
little technical expenditure as possible, and with minimal
initial costs for equipmént as well as operational costs, in
order, for example, to respond to iimited geographical coverage

areas or to be able to move freely in terms of fees charged.
. i

It is an additional goal that a mobile network subscriber’s
change from one mobile network to ahother should remain

completely seamless for users in a stationary network or in
another mobile network subscriber, in other words, that this

change takes place exclusively between a stationary gateway and
the mobile subscriber.

As a solution to achieve this objective, the system in
accordance with the invention provides: a user level, through
which each network éubscriber communicates and which is
independent of a particular physical network; a network level
% possessing a network protocol which is independent of physical

networks; a network integration unit, which integrates at least
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It |s an addi tional goal that a nobile network subscribe

stationary network or in another nobile network subscr|b:r
that this change takes pl ace excl usively3between a stati
"the nobil e subscriber. According to one aspect of the invention there |s
di scl.osed a systemfor the transm ssion of data fl ow between nobile and
stationary data communi cati on networks with an application |evel, through

whi ch ea e a Iﬁgggﬁﬂgg
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at t ri but eintegnationt ioatf endathenoetwork dewvedrti ng network attributes for
addressing of a network participant over different physical networks and
for identifying the respectively active physical network during the
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The network interface in accordance with the invention is
designed as a common interface to all physical wireless
networks. This arrangement is characterized first of all
through.a structural form-which is simple to implement.
technically. In addition, the unifotm'applicatibn of

communication protocols is made possible with this system.

Furthermore, the structura1.configuration in accordance with
the invention is characterized by the fact that a network
subscriber may still be reached under the same address at the
network level after a change of the physical network.

In order to pfovide the best possible support to network
subscribérs for their individual applications and in their user
areas, the varying mobile data communication networks may be
wholly integrated by means of the system in accordance with the
invention, and are accessible for user programs from a

standardized interface.

With the system in accordance with the ihvention it can be
additionally so provided that the network integration unit is
configured at the network level. This architecture makes
possible an especially cost—-effective structuring of the

transmission system.
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3 a network interface which is configured between the network integration
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the network | evel. Network subscribers may be, for exanple,
ry or portable data processing equi pment or test devices. The
interface in accordance with thetimvention is designed as. a common
e to all physical wireless networks. This arrangenent is

rized first of all. through a structural formwhich is sinple to
t technically. In addition, the uniform application of

ation protocols is made possible with this system Furthernore, the
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Furthermore, the system in accordanée with the invention can be
configured so that a modification of a network attribute takes
place automatically by means of a network manager, which in
turn operates in accordance with an attribute management
protocol and translates the network attribute(s) upon the
transition from one network to another. The advantage of this
form of execution may be seen in the fact that the network
subscriber is required to perform'ohly'minimum adjustments, for
instance a change in the radio unit, and is hence totally
relieved of these activities.

Furthermore, the system in accordance with the invention can be
confiéured so that the network integration unit is implemented
as a coﬁputer program. In this way, an especially cost- |
effective implementation of the system is made possible, since
no technical-hardware measures are required, but rather only

the installation of one or more computer program modules.

Furthermore, the system in accordance with the invention can be
configured so that a mobile network subscriber communicates

with network subscribers in any number of wireless networks and



makes possi bl e an especially cost-effective structuring of the transm ssion
system -4- Furthernore, the systemin accordance with the invention can
be configured so that the network integration unit provides network
attributes which nmake it possible for th® network integration unit to
address a network subscriber through varying physical networks. On the
basis of this addressing, the varying physical networks may be easily and
efficiently adm nistered. Furthernore, the systemin accordance with the
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The advantage o orm of execution may be fact that t he
net wor k fixed network subscribers.

Furthermore, the system in accordance with ‘the invehtion can be
configured so that the communication between wireless networks
and fixed networks is conducted through a gateway. In this
manner, several wireless networks and fixed networks cén be
connected simultaneously to a single gateway. In addition,
several network interfaces can be applied simultaneously at one
gateway, whereby each of these interfaces forms a logical
network. In this way, different user groups can be isolated

from one another.

Furthermore, the system in accordance with the inventién can be
éonfigured so that the protocol of the network level is the so-
called Internet!protocol. By use of the Internet protocol, the
network user is:relieved of the necessity of dealing directly

| with the physical éharacte;istics of the networks through which
a data flow is tranéported, or with those of the paths which
the data flow follows on its way to its goal. The advantage of
the use of thié-prbtocbi is to be found above all in the fact
that it is a widely-spread standard.protocol in the world of
open computer communications. | .

The user should have only one logical view of the network
topology. This can be described by an addressing scheme in
which a so-called Internet protocol address is assigned to each
ihterface of the network subscriber, for example that of a
computer. These addresses typically consist of a so-called
“network ID,” which designates the network in question, and a

so-called “host ID,” which designates the host in this network.



subscr.iber is required to performonly m ninum adjustnents, for instance a
change ‘in the radio unit, and is hence totally relieved of these
activities. Furthernore, the systemin accordance with the invention can be
configured so that the network integrattoé tnit is inplemented as a _
conputer program In this way, an especially cost- effective inplenentation
of the systemis made possible, since no technical -hardware neasures are
required, but rather only the installation of one or nore conputer program
nodul es. Furthernore, the systemin accordance with the invention can be
configured so that a nobile network subscriber comuni cates with network
subscri bef®nH AAHEHQL dthe) Yedisal retmocksrandn theSphizsiedlnet wor ks
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subscri bersysifih gfministrator assigns an Internet protocol address for
each network interface to which the computer has access.’

In addition, the system administrator establishes the network
interfaces through which data packets addressed to computers in
other networks are to be sent.

The essential features of the invention will now be explained
through the embodiment examples in the following illustrations,
and within the framework of a comparison with the relevant

state of the art. Specifically,

Fig. 1 depicts the functional method of a network
integration with a generic device in accordance
with the current state of the art;

Fig. 2 depicfs a network change in accordance with
current state of the art;

Fig. .3 depicts the commnnicatidn of an application
in a mobile unit with an application in a
stationary network in accordance with an

embodiment of the invention; and

depicts the structure and functional method

=%

Fig.
of the network integration unit in accordance

with the invention.



fixed .network subscribers. Furthernore, the systemin accordance with the
i nventi‘on can be configured so that the communi cation between wirel ess

" networks and fixed networks is conducted through a gateway. In this nanner,
several wireless networks and fixed netwdrks can be connected _
sinmultaneously to a single gateway. In addition, several network interfaces
can be applied sinultaneously at one gateway, whereby each of these
interfaces forms a |ogical network. In this way, different user groups can
be isolated fromone another. Furthernore, the systemin accordance with,
the invention can be configured so that the protocol of the network | evel
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worl d of and forms the basis of a world-wide data network, the so-called

Internet. Through this definition, the different terminology as
well as the concepts may be more clearly discerned and
described.

For this purpose, an essential primary concept of the Internet
protocol shall be discussed first. The basis of addressing is
found in the Internet addresses 4, which consist of foﬁr bytes,
and which are formed'by the network address and the so-called '
host address. The value of the network and the host portion in
the address 4 may be definéd through so-called network masks.
Such addresses are typically represented as a decimal
quadruple, such as 19.123.6.1, whereby each element is the
decimal representation of a byte. Each network interface
(represented by a broken line) is aséiéned a unique IP-address
4. Generally, a computer retains several netwbrk interfaces of
this kind, for example one for communication through a token
ring 5, one for communication with an Ethernet 6, eté.
% ' Figure 1 describes a situation with two such interfaces 7, 8.
The networks 5, 6 in each case as well as their intexfaces 7, 8
are a portion of the physicai level, including the
corresponding linking protocol. The token ring interface 7 may
have as its address, for example, 19.123.6.1, and the interface
Ethernet may have the address 19.123.7.6, whereby in each

instance the first three bytes represent the network address{



open conputer conmuni cations. The user should have only one |ogical view of |
t he net'work topol ogy. This can be described by an addressing schene in

' which a-so-called Internet protocol address is assigned to each interface

- of the network subscriber, for exanple-tBat of a conputer. These addresses
typically consist of a so-called "network I D" which designates the network
in question, and a so-called "host ID" which designates the host in this

' net wor K. Configuration of the logical structure on the physical
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addressed to conputers in ot networ ks aret
feat'ures mtwmku addnessasw| Innbhebeaegpbdi reg¢omputer with the IP-

address 19.12376.128, the IP-level selects the token ring
interface, since the network addresses of the token ring
interface and that of the computer to be addressed are

consistent.

This example makes it clear that Internet addresses represent
the “physical topology” of the computer linking in each case,
since with_a changing of the physical linking of a computer,
for example, with a change from token riné S to Etheénet 6, its
IP-address (not represented) is also always changed."This.
required change of the IP—address_is independent of whether the
IP-level 3 is able to administrate so-called “routing tables,”
which direct IP-data flows through a third computer as
necessary. '

It should be added that the application levels {(not represented
here) in each instance are linked through the corresponding IP-
levels 3. It is through these levels that individual network
users are.linked with the transmission devices.

If shall now be clarified, based on Fig. 2, how the movement of
a network subscriber from one physical network to another
netwprk is implemenfed in accordance with the current state of
the art, that is, without an integrating network interface.



t hrough the enbodi nent exanples in the following illustrations, and within
the framework of a conparison with the relevant state of the art.
Specifically, Fig. 1 depicts the functional nethod of a network
integration with a generic device in ac&rdance with the current state of
the art; Fig. 2 depicts a network change.in accordance with current
state of the art; Fig. 3 depi cts -t he conmuni cation of an application in
a nobile unit with an application in a stationary network in accordance

wi th an enbodi nent of the invention; and Fig. 4 depicts the structure
and functional nethod of the network integration unit in accordance with
the i nvedm dipis stricture, the fixed side possesses multiple network

interfaces 11, 12, and specifically one interface for each
-participating physical network 13, 14. Each of these interfaces
possesses its own IP-address 15 and implements the formation of

the IP-protocol onto exactly one physical network 13, 14.

In order to better describe the necessary processes, let it be
-assumed that a MOBITEX interface 11 with the IP-address '
19.18.71.1 and a MODACAM interface 12 with the IP-address
19.18.72.1 are employed. For these addresses 15, the first

three components represent in each instance a network address.

For communication with a mobile unit through the MOBITEX
network 13, the mobile interface (not represented) shall
possess the IP-address 19.18.71.10. Cprresponding to the
addressing mechanisms as described above, the communication
bet%een an application in a stationary network and the mobile
data terminal will be conducted through the MOBITEX network
interface 11, since the network address of the MOBITEX
interface is consistent with the mobile IP-address in the first
three quadruples. |

Upon a change Qf networké from MOBITEX 13 and over to MODACOM
14, an action mist be performed bn'the stationary side so that
communication will be conducted through the MObACOM network
-ipterface 12 from this point. In accordance with the addressing
principles in the Internet protocol 3, this can only bé
achieved through a change in the IP-address of the mobile ﬁnit.
This has as a consequence, however, that the mobile unit

changes its identity in the sense of the Internet protocol 3,



In Fig. 1, the functional principle of a network integration on the basis .
~off the“Internet protocol in accordance with the current state of the art is

"represented. This protocol has established itself as the standard in open

data communi cations and forns the bastsl8f-a worl d-w de data network, the

so-called Internet. Through this definition, the different term nol ogy as

“well as the concepts may be nore clearly discerned and described. For this
pur pose, an essential primary concept of the Internet protocol shall be
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seamless for the application in the fixed network or for the

other mobile network subscribers.

Figure 3 describes the mechanisms in accordance with the
invention for communication of one application on a mobile unit
21 with an application in a fixed network 22 through the
integrating_netwdrk interface 28 presented here. Based on this
illustration, the possibilities of seamless roaming between
different networks 24, 25 will be made clear.

For this ﬁurpose, let it be assumed that the mobile terminal
unit 21 may curreqtly be reached through a mobile MODACOM
network 25, 26. The integrating network interface 23 on the
fixed side 22 shall have the IP-address 19.18.70.10, and the
mobile terminal unit 21 shall have the address 19.18.70.65,
whereby in each instance the first three bytes represent the
network address, so that upon addressing of the of the mobile
unit 21, the IP-level 27 transfers the data to be transmitted
together with the IP-address information 23 to the network

interfaée (not represented).

At this point—in contrast to customary network interfaces—no
immediate linking onto a single physical network 24, 25 or 26
takes place, but rather in an initial step the physical network
is first selected, through which the terminal unit.21 can be .
reached. In this case, it is the MODACOM network 26.



this kind, for exanple one for communication through a token ring 5, one
for communication with an Ethernet 6, etc. Figure 1 describes a situation
“with two such interfaces 7, 8. The networks 5, 6 in each case as well as

their interfaces 7, 8 are a portion of- tIe physi cal |evel, including t he
correspondi ng |inking protocol. The token ring interface 7 may have as its
address, for exanple, 19.123.6.1, and the interface Ethernet may have the
address 19.123.7.6, whereby in each instance the first three bytes
represent the network address, -8- and the host address consists only of

t he | ast When addresS|ng anot her conputer, network level 3 (IP-1evel)
deci des WEgchsn%?RoPRtFﬁtérﬁ&G@nﬁsstépb§h§ I§b?e&ln$&§§jﬁﬂ1thﬁnﬁﬁlﬁQﬁﬂd

_network §5683. ne{:ﬂokﬂezgasQSOi:aﬁeSO?PHEEr #ehlel NGl RhAUULSHE the'
 19. 123. 6. the I P-1evel selects oken ring |nterface since the

net wor k ggag%gggsngpwpﬁg gekefihej MGDACOM-specific address information or
- network attributes of the so-called logical link identifier

(LLI), the X25 address of the radio network gateway (RNG},
together with MODACOM-specific authenticating information, are
determined and communication is conducted with these linking
parameters through the MODACOM network 25.

The selection of the “active” physical network can be .
controlled in a differing manner for each mobile terminal unit
21. In the most simple case, this is performéd.by the system
administrator, whb.conducts the change from one physical
network to another through input into configuration files or
similar procedures. However, due to the explicit transactionms
iequiréd by the administrator, a different procedure is to be
preferred. ' .

i

The basis for this procedure is a minimal protocol between the
network interfaces on the fixed and on the mobile sides. For
this, when the unit is switched on or upon activation of the
communication units in question, for instance a MODACOM cell
modem 26,'aJMOBITEX cell modem or a GSM hand-held phone, the
mobile side 21 automatically commuﬁicates to the network
interface 23 on the fixed side 22, thfough which physical
network 24, 25, andiin what manner it is to be reached.

If the user of the mobile terminal unit 21 should now leave the
coverage area of the MODACOM network 25 (in Germany, for

example) and move into an area covered by a MOBITEX network 24,



interface and that of the conputer to be addressed are consistent. This
exXanple makes it clear that Internet addresses represent the "physi cal
" topol ogy" of the conputer linking in each case, since with a changing of
t he physical |inking of a conputer, for kanple, with a change from token
ring 5 to Ethernet 6, its |IP-address (not represented) is also al ways
changed. This required change of the IP-address is independent of whether
"the IP-level 3 is able to adm nistrate so-called "routing tables,” which
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devices. It shall now he clarified, based on Fig. 2, how the novenent of a
netvior k SRBREPHBERST #Bfh BRRtBRYsFeal network to another network is

I npl emented in accordance with the current state of the art, that is,

wi thout an integrating network interface. ) ] )
In an initial step, the user on the mobile side 21 activates

his MODACOM cell unit 26 and the cor;esponding network
interface 28. Upon activation of the network-iﬁterface 23 on
the mobile side 21, a minimal control protocol is run to the
network interface 23 on the fixed side 22, with which the

é network interface 28 on the fixed side 22 is informed of the
change of the physical network.24, 25. 1t ié critical here that
the IP-addresses of fﬁe participating network interfaces 23,
and'especially the one located on the mobile'side, are not
changed in .any manner, so that fhe change of the physicai
network 24, 25 remains'complétely invisible'for the
IP-protocéls 27 and all levels ljing beyond it.

In Fig. 4, the architecture'ahd the-functioning method of the’
network integration unit 28 are represented. For this, it is
again assumed that.the'mobile-unit has the IP-address
19.18.70.65, and may be reached at this time through the
MODACOM network 25. This information is administered in the
network integration-unit 28 in the form of a network attribute.
Along with this information on the active network, other
attributes are administered here as well, such as address—
information for alliof the physical netwbrks for which the
mobile unit is actually registered.

Corresponding to this attribﬁte allocation, a flow-control 32
conducts the IP-data flow through the physical MODACOM network
to this mobile unit, whereby the MODACOM address attributes for
MODACOM-specific addressing are used.



-9- In this structure, the fixed side possesses nmultiple network interfaces
1%, 12, and specifically one interface for each participating physical
network 13, 14. Each of these interfaces possesses its own |IP-address 15
and inplements the formation of the |IP-@3otocol onto exactly one physical
network 13, 14. In order to better describe the necessary processes, let it
be assuned that a MOBITEX interface 11 with the IP-address 19.18.71.1 and a
MODACAM i nterface 12 with the | P-address 19.18.72.1 are enpl oyed. For these
addresses 15, the first three conponents represent in each instance a
networ k address. For communi cation with a nobile unit through the MOBI TEX
net wor k I uhﬁamnhﬁlaammiﬁrle@@eﬁnbherepvesedtedpasbilthpoy§@®§OMhe
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descri be nlca i on etmeen an app ron in a sta |onary
netWorkaautnéntxmﬁniqn 33 can be achieved by the network integration

unit 28 upon the first linking attempt by use of a password.
After successful authentication, the individual network
attributes are modified by an attribute administrator 31 in'
such a manner that MOBITEX is designated as the active physical
network, with the appropriate address information. After this,
the flow control 32 conducts the IP-data flow correspondingly.
through the MOBITEX network.

If the mobile unit should go into an area not covered by any
network, the flow control 32 informs the attribute
administratioﬁ 31 of this'tﬁrough a corresponding return
acknowledgment of ‘the phy51cal networks, so that the active
network is undefined, and the flow control 32 disables the IP-
data flow to the moblle unit entirely. In a similar manner, the’
flow control 32 possesses the capability, after an extended
passive period of the mobile unlt, of not regarding it as

active until a new authentication is made.

.So—called,adapter modules "(not represented) serve for
adaptation of flow control 32 to the different physical
networks, making a.uniform internal interface available
upstreém, and which however use specific API’'s of the physical
networks downstream; . '

The over-all architecture of the network integration unit

grants a high degree qf flexibility and expandability of the
system in accordance with the invention.



data termnal will be conducted through the MOBI TEX network interface 11,
si‘nce the network address of the MOBITEX interface is consistent with the
nobi l.e | P-address in the first three quadruples. Upon a change of networks
from MOBI TEX 13 and over to MODACOM 14; ¥h -action nust be performed on the
stationary side so that comuni cation will be.conducted through the MODACOM
network interface 12 fromthis point. In accordance with the addressing
principles in the Internet protocol 3, this can only be achi eved through a
change in the |LP-address of the mobile unit. This has as a consequence,
however, that the nobile unit changes its identity in the sense of the

| nt er net BRY®PR@ofh3s, the fynctipaingsmetbodsomdutheatsivaten tas tvelhods | e
unit, appinéalheBSabiiblicoll KR BRLNREL-MNS LoliB8raNUd Chnildh HIAS ST Y o

_conforns to the i nce wth t

[ Minterface 12 in accord
are an objective of the invention.

The corresponding procedures were described in detail in the

preliminary description.



previous executions, for exanple, to the address 19.18.
a change of the network 13, 14 is no | onger seam ess fo thg;smﬁErUéﬁﬁﬁﬁM
the fixed network or for the other nobile network subscr bersREPLgQﬁ@ 3
describes—themechani sms i n accordanceld th the inventi b= rcation
of one nDbiIe unit 21 wth an application in a fixed

net wor’ Iﬂﬂllmqmﬂu ntegrating network interface 28 presented here.
Based Ll ra lon, the possibilities of seam ess roam ng between
di fferent networks 24, 25 will be made clear. For this purpose, let it be
assuned that the nobile termnal unit 21 may currently be reached through a
nobi | e MODACOM networ k 25, 26. The integrating network interface 23 on the
fixed side 22 shall have the |P-addrgsg $9418. 70. 10, and the nobile '
termnal unit 21 shall have the address 19-18.70.65, whereby in each

I nstance the first three bytes represent the network address, so that upon

addr essing ofy t;i?fgmtfﬁer mniﬁrgﬁgﬁlgél°§h8flgék v%h0%7lhrggﬁﬁprs t he Qata

to be transn1tt t oget e | P-address In ornatlon 23 to the
net wor k communlcatlon networks (5, 6, 13, 14, 24, 25, 26) with

an appliéatibn level, through which each network
' subscriber communicates and which is independent of
specifiq physical networks (5, 6, 13, 14, 24, 25, 26);

a network level - (27), to which a network protocol belongs,
which is independent from physical networks (5, 6, 13, 14, -
24, 25, 26); ‘

a network integration unit (28) which integrates at least'
two different physical networks (24, 25) and yhich allows
these networks to appéar to the network level as a
physical network; and

a network interface (23) which is configured between the
network integration unit (28) and the network level (27) .

2. A system in accordance with Claim 1,.which is
characterized by the fact that the network integration -
unit (28) is arranged on the'nétwprk level (27).

. i |

3. A system in accordance with Claim 1 and /or 2, which |
is characterized by the fact that the network integration
unit (28) provides network attributes which make it
possible to address a network subscriber through different

“physical networks (24, 25).

Rep taced
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Lhterﬁace (not represented). At this point-in contrast to —
I nterfaces-no i nmmediate |inking onto a single physical net THISSHEBBHAP BEEN
'takes place, but rather in an initial step the physical net|jork REPLACED

' sel eﬂ[lﬂﬂlllmlm the terminal unil62t can be reached=Fm this case,
it _ rk 26. It is not until a second step that the

| i nki g t% the"sefected physical network 24, 25 takes place. Hence, in the
case of the MODACOM network 25, the MODACOM specific address information or
network attributes of the so-called logical link identifier (LLI), the X25
address of the radio network gateway (RNG, together with MODACOM specific
aut hent i cét-i ng % FYETHRR i18h 2oaor s Widd enrl @rmeRe cafi Bhej Sladmaudt ed
with these |inkingRal ARiralch LY QU 4% MIRORL, nehwoEk-25tndheasel ection
of the "active" physical network can be controlled in a differing nmanner
for "‘each nobi | @adEigafiiomiaf the network attribute takes place

automatically by means of a network-attribute manager,

which operates in accordance with an attribute management
protocol and which, upon passing from one network into

another, translates the attribute(s) accordingly.

5. A system in accordance with one or more of the preceding
Claims which is characterized by the fact that the network
integration unif f28) is implemented as a computer
program. '

6. A system in accordance with one or more of the preceding
Claims which is characterized by the fact that a mobile
network subscriber (21) coﬁmuniéates through at least two
different cellular networks (24, 25) with network
subscribers in cellular networks and fixed networks as

‘desired.

7. A system in accordance with one or more of the preceding
Claims which is characterized by the fact that the
communication between celiular networks and fixed netwo:ks _

is conducted through a gateway.

8. A Systém in acgordance with one or more of the preceding
Claims which is characterized by the fact that the
Internet protocol is used as the protocol of the network
level (27). '

This Sheet Has Been Replaced -
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@istob

Zi. I'r.f'the nost sinple case, this is performed by the system adm ni strator,
i network to anot her through input
into confi ﬂuratlon files or simlar procedures. However, due to the

explici quired by the -adb¥nrstrator, a different procedure
basis for this procedure is a mnimal protocol

bet ween t he network *interfaces on the fixed and on the nobile si des. For
this, when the unit is switched on or upon activati.on of the conmunication
units in question, for instance a MODACOM cell nodem 26, a - MOBI TEX cel |
nodem or a GSM hand- hel d phone, the nobile side 21 automatically

conmmuni cages ta stretamt wor kccotrdehaee witho € lidian 1§ xdulch dis 2Charagbermhzed

whi ch physi cal , ne ?42 H% [%a Moyl hed. |If.
t he user. of thg rr%g’% f%g Fn%%tl %%%Tlt 7Y% o0 gﬂﬁoi\:/%/{% e%%éé(?hlgé%%%}?age area
of the MODACOVsnbswaiibe25sfide GR2iaepdress examii)e ssubsovibent throughea

covered by a NEEITEX ne%worgl%%le Internet protocol address (23).

10. A sYstem in accordance'witﬁ Claim 8 and/or 9 which is
characterized by the fact that the Internet protocol
address (23) is independent from the physical network
through which the_netwofk subspriber (21) is -moving.



- 12 - in The Netherlands for exanple, this is conpletely seam ess for the
application on the nobile side 21, asi*wel¥‘as;on the fixed side 22. This is
denonstrated by the fol |l owi ng di scussion of procedures and protocols. In an
~initial step, the user on the nobile si @8 21 activates his MODACOM cel
~unit 26 and the corresponding network interface 28. Upon activation of the
. network interface 23 on the nobile side 21, a minimal control protocol is
run'to the network interface 23 on the fixed side 22, with which the
network interface 28 on the fixed side 22 is informed of the change of the
physi cal network 24, 25. It is critical here that the |P-addresses of the
participating netmnrk interfaces 23, and especially the one |located on the
nobi |l e side, are not changed in aququqfra so.that the change of the
physi cal network 24, 25 remains co tely invisible for the I P-protocols
27 and all |evels Iy|ng beyond it. In Fig. 4, the architecture and the

fun?tiOmfﬁgénngELﬁﬁfégmihe transmission of data flow in data

communication networks, a special provision is a network
integration unit (28), which integrates at least two varying
physical networks (24, 25) and allows these networks (24, 25)
to appear at the network level as one physical network. With’
the system in accordance with the invention, the change between

- different data networks (24, 25) is completely seamless for
users in a .stationary network or other mobile network

subscribers.



netwokk integration unit 28 are represented. For this, it is again assuned
tHat tRe mobile unit has the |P-address: 1%i18, 70. 65, and may be reached at
this tinme through the MODACOM network 25. This information is admi nistered
in the network integration unit 28 in the formof a network attribute.
Along with this information on the actiﬁgy etwork, other attributes are
adm ni stered here as well, such as addréess- information for all, of the
physi cal networks for which the nmobile unit is actually registered.
Corresponding to this attribute allocation, a flowcontrol 32 conductsithe
| P-data flow through the physical MODACOM network to this nobile 1,

wher eby t he MODACQM addre = ibut-es-for MODACOM-specific—addrgssing are
used. -13- If qhe nobile unit |eaves the covered area of the

network or changeg$ for other reasons t@ a MBI TEX network, an

19.123.6.1 19.123.7.6 <—4
1 8
2 [
Fig. 1
3
19.18.71.1 19.18.72.1 «——15
11 - 12
13 - 14
Fig. 2



authentication 33 can be achieved by the network integration unit 28 upon
the*first linking attenpt by use of a password. After successful

aut henti cation, the individual network attributes are nodified by an
-attribute admnistrator 31 in such a nmanner that MOBI TEX i s designated as
‘the active physical network, with the ?Zgropriate address information.
‘After-this, the flow control 32 conduc the I P-data flow correspondi ngly
t hrough the MOBI TEX network. If the nobile unit should go into an area not
covered by any network, the flow control 32 infornms the attribute

adm nistration 31 of this through a correspondi ng return acknow edgnent of
t he physical ngpworks, so that the active network is undefined, angithe
flow control 32 di~gables the | P- data flowto the nobile unit eQ?frer. I n
a simlar mahner, theflow-cortrol—32—possesses—the——capab-Hty—after an
ext ended passive p¢riod of the nobile unit,] of jnot regarding it a$ active
until a new aut hentication is2i@ade. So-callled gdapter nddul es (nof
represented) servelfor adaptation of flow dontrifol 32 .to the diffegfent
physi cal

19.18.70.10 19.18.70.65 «— 23
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24 25
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nq.t._.)g,er"lgs, ‘making a uniforminternal interface avail abl grepstreanr—ang—uhis
however use specific API's of the physical networks doyhBEPEACEMENE SHEET I
over-all architecture of the network integration unit drants hy r ef
of flexibility and expandability of the systemin accor Qabeﬁz.thﬂ?kﬁg ,
I nventi on. - 14 - Beyond this, the fun@ioning net hodS=or—tt
well as the interaction of the structural conponents which nmake it up are

e o e et L SR el Lo

with a single physical network are already known. In the simplest instance, this type of

N e o P 0ty o O S
v C

system consists of a highly-specific applications program interface (API); in the most
complex case they provide a standard protocol for data transmission to the user. There
is, however, no known system of this type which integrates the varying physical
networks under a single standard protocol.

It is therefore the object of the present invention to provide a generic system which
makes it possible for users to be able to select freely between the most varying networks,
with as little technical expenditure as possible, and with minimal 1mt1al costs for
équipment as well as operational costs, in order, for example, to respond to limited
geogra;phical coverage areas or to be able to move freely in terms of fees charged.

It is an additional goal that a mobile network subscriber's change from one mobile
network to another should remain completely seamless for users in a stationary network
or in another mobile network subscriber, in other words, that this change takes place
exclusively between a stationary gateway and the mobile subscriber.

According to one aspect of the invention there is disclosed a system for the
transmission of data flow between mobile and stationary data communication networks
with " '

an application level, through which each _network subscriber communicates and
which is independent of specific physical networks;

a network level, to which a network protocol belongs, which is independent from
physical networks;

characterised by a network integration unit configured beneath the network level,
which' integrates at least two different physical networks, with a network attribute
administration for autonomously converting network attributes for addressing of a
network participant over different physical networks and for identifying the respectively
active physical network during the transition between two physical networks and a flow

-control for guiding the data flow with respect to the network attributes;



1., A systemfor the transm ssion of data flow between noh; o=
stationary data communication networks with an applicati of RERIAGEMENDSHRET
whi ch each network subscriber comunicates and which'is i
specific physical networks; a network IeveP, to which a n
-bel ongs, which is independent from physical networks; cha
-network integration unit configured beneath the network | evel, which
integrates at | epgétwofl isteffAic®r ®RichAb ohfigdred detweli She WetwbrR iN@fEibl unit and
attribute adm nistration for autononously converting network attributes for
addr essi ng ahe aetwadriidevel.parti ci pant over different physical networks and
for identifying the respectively active physical network during the
transition bet wa¥etworlo spbsgsibers| mage beo farsexample; statipnarsoor portaile datpuprdcesginghe
data flow with respect to the network attributes; a network interface which
i s confi gur CYUIEREAE SR lAShECHRSwor k i ntegration unit and the network |evel.

2. A systemin _gccordance wiith claiml which |s.characterized by the fact
Chat "o odi 11 cat TonaPoHh oy APt i i AVeBHER & erEedcas PPy

arer but e naniehare i APy e e TR S BleEReht s ARABERRES el ol
anot her, traffgh &S strtiGudl o WiKER lis 3AHAE b NHplement technically. In addition, the

uniform application of communication protocols is made possible with this system.

i 1
T

Furthermore, the structural configuration in accordance with the invention is
characterized by the fact that a network subscriber may still be reached under the same
address at the network level after a change of the physical network.

In order to provide the best possible support to network subscribers for this
individual applications and in their user areas, the varying mobile :dala communication
networks may be wholly integrated by means of the system in accordance with the
invention, and are accessible for user programs from a standardized interface.

With the system in accordance with the invention it can be additionally so provided
that the network integration unit is configured at the network level. This architecture

makes possible an especially cost-effective structuring of the transmission system.



3.5 A system in accordance with any one of the preceding clai ne—whieh
char act gn§ 'ﬁ“ ;' Il“]lm that the network integration .ufi
as a Coﬁ“ﬂ 1 m lﬂ ! A system in accordance with

precedi ng* clfi s Whith 1s characterized bysthe fact that
'subscri ber conmuni cates through at |east two different cd

W th netmré@ﬁf§ri bers in cellular networks and fi xed netvvorks as
desired A system in accordance with any one of the preceding

o)t SO 5 Bl o o, b O 55

system ne of the preceding clains which is
yﬂkt@ﬁg&}ﬁét%r Wit

characterlz act that the Internet protocol is used as the

protocol of the;NgpNRdalioh %@él through vhieH @BRH RetvorR sdBREDericomnili¢aRsOand
which is characterized by the fact that user progranms on the fixed network

subscri ber whidh isitdiepagient ofspetific phsicalideeworkiyr ough t he

a network level, to which a network protocol belongs, which is independent from
physical networks;

characterised by a network integration unit configured beneath the network level,
which integrates at least two different physical networks, with a network attribute
administration for autonomously converting network attributes for addressing of a
network participant over different physical networks and for identifying the respectively
active physical network during the transition between two physical networks and a flow
control for guiding the data flow with respect to the network attributes;

a network interface which is configured between the network integration unit and
the network level. |
2. A system in accordance with claim 1 which is characterized by the fact that a
modification of the network attribute takes place automatically by means of a network-
attribute manger, which operates in accordance with an attribute managerﬁent protocol
and which, upon passing from one network into another, translates the attribute(s)
accordingly.
3. A system in accordance with any one of the preceding claims which is |
-characterized by the fact that the network integration unit is implemént'ed as a computer
proéram. |
4. A system in accordance with any one of the preceding claims which is
characterized by the fact that a mobile network subscriber communicates through at least
two different cellular networks with network subscribers in cellular networks and fixed

networks as desired.



use¢ of ‘a singl __protocol address. 8 A systemin accordance with
claimé +E||I ﬂﬁ hgﬁjm“tacteri zed by the fact that t 4
address i sdom t he physical network throughRERLAGEMENT SHERT

subscri ber is noving. 9.. A systemin,accordance w
characterized by the fact that user prograns on the fi
subscri ber side (22) address a nobil e subscriber throu

e AL R

singl e | nt egnet Aprs@§teOlin 2a6botdnic 2With ARy oneSYoFt G¥ iplecRdib@’ GRS Whidh is
Claim8 and/or 9 ich is characterized by the fact that the Internet
pr ot ocol adchaeacserfzd)by she fde platdiatcoimmmmitdnien Heyweanatelhddrvamstwortksr amdg fixed

whi ch the network subscriber (21) is noving.
networks is conducted through a gateway.

6. A system in accordance with any one of the preceding claims which is

characterized by the fact that the Internet protocol is used as the protocol of the network

level.

7. A system in accordance with claim 6 which is characterized by the fact that user

programs on the fixed network subscriber side address a mobile subscriber through the

use of a single Internet protocol address.

8. A system in accordance with claim 6 or 7 which is characterized by the fact that

the Internet protocol address is independent from the physical network through which the

network subscriber is moving.



