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Description
Field of the Invention

[0001] The present invention relates generally to cel-
lular communication systems and, in particular, to data
transmission within such cellular communication sys-
tems.

Background of the Invention

[0002] Communication systems are well known and
consist of many types including land mobile radio, cel-
lular radiotelephone, personal communication systems,
and other communication system types. Within a com-
munication system, transmissions are conducted be-
tween a transmitting device and a receiving device over
a communication resource, commonly referred to as a
communication channel. To date, the transmissions
have typically consisted of voice signals. More recently
however, it has been proposed to carry other forms of
signals, including data signals. For ease of operation, it
is preferable to have the data transmission capability
overlay the existing voice communication capability,
such that its operation is essentially transparent to the
voice communication system while still utilizing the com-
munication resources and other infrastructure of the
voice communication system.

[0003] In cellular communication systems remote
units typically transfer communications between base
stations. More particularly, as a remote unit moves to
the periphery of a serving base station's coverage area,
a handoff is made to a base station that can better serve
the remote unit. In addition to transferring communica-
tion from one base station to another, often times the
handoff between base stations also requires a transfer-
ring of communications between two Centralized Base
Station Controllers (CBSCs). Currently, such inter-CB-
SC (hard) handoff results in an adverse radio-link con-
dition where the channel is lost for a short period of time.
For a typical "voice" call, the callers perceive the lost
channel as a brief muting of their conversation, however,
for data transmissions the lost channel may result in the
data transmission being aborted, or at a minimum, the
retraining of modems to re-establish communication
(which can take up to 20 seconds).

[0004] US 5,524,122 discloses atransmission system
wherein the data transmission rate is optimized for com-
munication between modems which are each capable
of operating at various transmission rates and wherein
the transmission medium is of variable quality. During a
synchronization setup phase the modems exchange in-
formation identifying their minimum and maximum ac-
ceptable transmission rates. An initial rate is adopted
and then adjusted, depending on line quality.

[0005] US 4,912,756 discloses a system for providing
communication between first and second personal com-
puters. An interface adaptor recognizes imminent inter-

10

15

20

25

30

35

40

45

50

55

fering activity and so informs the first computer. The first
computer executes a bus monitor program that halts
communication between the computers until the inter-
fering activity is completed.

[0006] Therefore, a need exists for a method and ap-
paratus for data transmission within a communication
system during adverse radio-link conditions that allows
for data transmission without the above-mentioned
problems existing with prior-art data transmission
schemes.

Summary of the Invention

[0007] In afirst aspect the present invention provides
a method for robust operation of data transmission dur-
ing adverse radio-link conditions, as claimed in claim 1.
[0008] In a further aspect the present invention pro-
vides an apparatus for robust operation of data trans-
mission during adverse radio-link conditions, as claimed
in claim 6.

[0009] In a further aspect the present invention pro-
vides an apparatus for robust operation of data trans-
mission during adverse radio-link conditions, as claimed
in claim 8.

[0010] To address the need for data transmission, a
method and apparatus for robust operation of data
transmission during adverse radio-link conditions is pro-
vided herein. Prior to adverse radio-link conditions ex-
isting, a far-end modem is notified that such adverse
conditions are occurring or are imminent. The far-end
modem stores the current operating parameters, tem-
porarily ceases data transmission, and begins operating
in a more robust mode. Once radio-link conditions are
again favorable, the far-end mode reverts back to the
stored operating parameters and data transmission
resumes.

[0011] The presentinvention encompasses a method
and apparatus for robust operation of data transmission
during adverse radio-link conditions. In a first embodi-
ment, the method comprises the steps of operating a
modem with a first set of parameters, receiving a notifi-
cation that adverse radio-link conditions are occurring
or are imminent, and operating the modem with a sec-
ond, more robust set of parameters based on the noti-
fication.

[0012] In an alternate embodiment the method com-
prises the steps of operating a modem with a first set of
parameters, and receiving a first notification that a hand-
offis occurring or isimminent. The first set of parameters
are then stored and the modem is then operated with a
second, more robust set of parameters in response to
the notification.

[0013] In yet an alternate embodiment the method
comprises the steps of determining that adverse radio-
link conditions are occurring or are imminent and send-
ing a message to a far-end modem in response to the
determination. In the preferred embodiment of the
present invention the message causes the far end mo-
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dem to operate in a more robust mode of operation dur-
ing the adverse radio-link conditions.

[0014] The apparatus comprises a controller for de-
termining that adverse radio-link conditions are occur-
ring or are imminent and sending a message to a far-
end modem in response to the determination, wherein
the message causes the far end modem to operate in a
more robust mode of operation during the adverse ra-
dio-link conditions.

[0015] In an alternate embodiment the apparatus
comprises a parameter database having first modem
parameters as an input for temporarily storing the first
modem parameters during adverse radio-link condi-
tions, and a robust parameter database for providing ro-
bust modem parameters to modem circuitry during the
adverse radio-link conditions.

Brief Description of the Drawings
[0016]

FIG. 1 is a block diagram of a communication sys-
tem in accordance with the preferred embodiment
of the present invention.

FIG. 2 is a flow chart showing preferred operation
of the communications system of FIG. 1 during ad-
verse radio-link conditions.

FIG. 3 is a block diagram of the far-end modem of
FIG. 1 in accordance with the preferred embodi-
ment of the present invention.

FIG. 4 is a flow chart showing operation of the far-
end modem of FIG. 1 in accordance with the pre-
ferred embodiment of the present invention.

Detailed Description of the Drawings

[0017] Turning now to the drawings, wherein like nu-
merals designate like components, FIG. 1 is a block di-
agram of communication system 100 in accordance with
the preferred embodiment of the present invention. In
the preferred embodiment of the present invention,
communication system 100 utilizes a Code Division
Multiple Access (CDMA) system protocol as described
in "Personal Station-Base Station Compatibility Re-
quirements for 1.8 to 2.0 GHz Code Division Multiple
Access (CDMA) Personal Communication Systems"
(American National Standards Institute (ANSI) J-STD-
008), but in alternate embodiments communication sys-
tem 100 may utilize other analog or digital cellular com-
munication system protocols such as, but not limited to,
the Narrowband Advanced Mobile Phone Service
(NAMPS) protocol, the Advanced Mobile Phone Service
(AMPS) protocol, the Global System for Mobile Commu-
nications (GSM) protocol, the Personal Digital Cellular
(PDC) protocol, or the United States Digital Cellular
(USDC) protocol. Communication system 100 includes
source Base Transceiver Station (BTS) 121, target BTS
123, remote unit 125, source Centralized Base Station
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Controller (CBSC) 109, target CBSC 111, Mobile
Switching Centers (MSCs) 105 and 107, Public
Switched Telephone Network (PSTN) 103, and far-end
modem 101.

[0018] The preferred embodiment will be described
below with regards to an adverse radio-link condition re-
sulting from a hard handoff, although an adverse radio-
link condition may result from other system conditions
as well (e.g., occurring or imminent high Frame Error
Rate (FER), occurring or imminent low Signal-to-Noise
Ratio (SNR), occurring orimminent poor received signal
strength, occurring or imminent poor Bit Error Rate
(BER), ..., etc.). Additionally, although FIG. 1 shows far-
end modem 101 as being connected directly to PSTN
103, in alternate embodiments of the present invention,
far-end modem 101 may be connected to any landline,
Local Area Network (LAN), Wide Area Network (WAN),
or cellular network. Although not shown, far-end modem
101 is preferably coupled to an application such as a
personal computer performing a file transfer and serves
to convert the data flow between a digital format and an
analog format suitable for transmission over PSTN 103.
[0019] Data transmission between far-end modem
101 and remote unit 125 occurs via remote unit 125
transmitting data through source BTS 121, source CB-
SC 109, MSC 105, PSTN 103, finally to far-end modem
101. As discussed above, as remote unit 125 approach-
es the edge of source BTS's 121 coverage area, a hand-
off is made to target BTS 123. Because source BTS 121
and target BTS 123 are coupled to different CBSCs (CB-
SC 109 and 111, respectively), a hard handoff will need
to be made when transferring communication from BTS
121 to BTS 123. In contrast to a soft handoff, where si-
multaneous communication takes place between re-
mote unit 125 and both BTSs 121 and 123, a hard hand-
off physically breaks communication with the source
base station 121 when handing over communication to
target base station 123.

[0020] In the preferred embodiment of the present in-
vention, prior to adverse radio-link conditions existing
(e.g., hard handoff being made), far-end modem 101 is
notified that such adverse conditions are occurring or
imminent, and stores the current operating parameters.
Far-end modem 101 then temporarily ceases data
transmission and begins operating in a more robust
mode. Once radio-link conditions are again favorable (e.
g., remote unit 125 is handed over to target BTS 123),
far-end modem 101 reverts back to the stored operating
parameters and data transmission resumes. More par-
ticularly, data transmission now occurs through target
BTS 123, target CBSC 111, MSC 107, PSTN 103, and
finally to far-end modem 101. Because far-end modem
101 is placed in a robust mode prior to poor radio-link
conditions existing, the probability that data transmis-
sion will be aborted is greatly reduced. Additionally,
since far-end modem 101 is placed in a robust mode
prior to poor radio-link conditions existing, the probabil-
ity that far-end modem 101 will need to be retrained is
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greatly reduced.

[0021] FIG. 2 is a flow chart illustrating operation of
communication system 100 during adverse radio-link
conditions in accordance with the preferred embodi-
ment of the present invention. The logic flow begins at
step 200 where far-end modem 101 is actively receiving
data utilizing a first set of operating parameters. Next at
step 201 infrastructure equipment within communica-
tion system 100 determines that adverse radio-link con-
ditions are occurring or imminent (a hard handoff of re-
mote unit 125 is occurring orimminent). In the preferred
embodiment of the present invention the determination
that a hard handoff is needed is made as described in
J-STD-008, section 3.6.6 (Requirements for Base Sta-
tion CDMA Operation) Handoff Procedures. As de-
scribed in J-STD-008, remote unit 125 sends a Pilot
Strength Measurement Message (PSMM) to source CB-
SC 109 via source BTS 121. The PSMM contains meas-
urement reports for each surrounding base station. Con-
troller 127 makes a determination from the PSMM that
a hard handoff is necessary and at step 203 sends a
first message (Hard Handoff Imminent Message) to
source modem/IWU 113 causing IWU 113 to place its
modem in a control mode and also causing source mo-
dem/IWU 113 to halt the transmission of data. In the pre-
ferred embodiment of the present invention the IWU in-
jects the configurable modem escape sequence (nor-
mally a string of "+++" characters) into the modem's data
input to halt data transmission.

[0022] Modems 101, 113, and 115 utilize an error cor-
recting protocol as described in International Telecom-
munication Union - Telecommunication Standardization
(ITU-T), V Series Recommendation V.42. Utilizing the
V.42 error correcting protocol, once the Handoff Immi-
nent Message is received by source modem/IWU 113,
source modem/IWU 113 sends a second message to
far-end modem 101 (step 205) indicating that adverse
radio-link conditions are occurring or are imminent (e.
g., a hard handoff is about to occur). The second mes-
sage causes far-end modem 101 to cease receiving/
transmitting data until a resume message is received.
In the preferred embodiment of the present invention the
second message is a Link Access Protocol for Modems
- Unnumbered Information (LAPM Ul) control-function
to control-function frame with a Data Link Connection
Identifier (DLCI) of 63 (as specified in V.42, Section 11,
and Appendix V). The payload of this LAPM frame in
step 205 is a control message which indicates that a
handoff is imminent. Next, at step 207, far-end modem
101 is placed in a control mode where data transmission
ceases, and far-end modem 101 awaits further control
messages.

[0023] Upon receipt of the second message, far-end
modem 101 stores the current mode of operation (inter-
nal parameters such as Carrier Loss Time, Carrier De-
tect Time, Data Inactivity Timer, Auto Retrain Mode),
and changes to a second, more robust mode of opera-
tion by changing the internal parameters of far-end mo-
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dem 101 (step 209). In the preferred embodiment of the
present invention the following V.42 parameters are
changed:

far-end modem 101 is set to ignore carrier loss for
an indefinite amount of time by setting Carrier Loss
Time register accordingly;

far-end modem 101 is set to detect a new carrier
after the minimum configurable time of the pres-
ence of a new carrier (0.1 second in the preferred
embodiment) by setting Carrier Detect Time regis-
ter accordingly;

far-end modem 101 is set so that a Data Inactivity
Timer will never expire, by setting Data Inactivity
Timer accordingly; and

far-end modem 101 is instructed to not retrain for
bad telephone line conditions by setting Disable Au-
to Retrain accordingly.

Additionally, at step 209 target modem/IWU 115 is in-
structed by infrastructure equipment to temporarily op-
erate in a more robust mode. In particular, target con-
troller 129 first signals the target modem/IWU 115 to al-
locate channel resources. Next controller 129 signals
target modern/IWU 115 with a third message (Handoff
In Progress Message). When target modem/IWU 115
receives the third message, the IWU commands the mo-
dem's control function to store the current mode of op-
eration (by saving parameters such as Auto Retrain
Mode and V.42 Negotiation Action) and change to a sec-
ond, more robust mode of operation by changing the in-
ternal parameters of the target modem. In the preferred
embodiment of the present invention:

target modem 115 is instructed to not retrain for bad
telephone line conditions by setting Disable Auto
Retrain accordingly; and

target modem 115 is set to disable detection and
negotiation for V.42 and proceed directly to LAPM
communication when a "handoff complete" mes-
sage is received by setting V.42 Negotiation Action
accordingly.

[0024] Continuing, at step 211 modem parameters
that source modem/IWU 113 was utilizing for communi-
cation with remote unit 125 are transferred from source
modem 113 to target modem 115. These parameters are
transferred to target modem/IWU 115 as described in
US Pat. No. 5,873,035 (Application Serial No.
08/594,081) CONDUCTING HANDOFF OF A DATA
TRANSMISSION by Ladden et al. In the preferred em-
bodiment of the present invention any combination of
an equalization parameter, an echo canceller parame-
ter, an originate/answer state parameter, an Attention
(AT) command setup parameter, a modem speed pa-
rameter, and a modem receive level parameter are
transferred from source modem 113 to target modem
115. At step 213 source modem/IWU 113 drops com-
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munication with remote unit 125, and remote unit 125
begins communication with target modem/IWU 115.
Next at step 214, the target controller 129 then sends a
fourth message to target modem/IWU 115 indicating
Handoff Complete, causing the target modem to revert
its registers back to the default values. At step 215 target
modern/IWU 115 transmits a fifth message to far-end
modem 101 instructing far-end modem 101 to resume
data reception. In the preferred embodiment of the
present invention the fifth message comprises a V.42
LAPM control-function to control-function message,
with DLCI of 63 as described above. The payload of this
LAPM frame in step 215 is a control message which in-
dicates Handoff Complete. At step 217 far-end modem
101 reverts its registers back to the default values (i.e.,
retrieves the stored set of parameters and reverts its
registers to those stored parameters), and normal data
transfer utilizing the stored parameters resumes be-
tween remote unit 125 and far-end modem 101.
[0025] As discussed above, because the far-end mo-
dem is placed in a robust mode prior to a hard handoff,
the probability that data transmission will be aborted, or
modem retraining will take place, is greatly reduced.
[0026] FIG. 3 is a block diagram of far-end modem
101 in accordance with the preferred embodiment of the
present invention. Far-end modem 101 comprises con-
troller 301, parameter database 305, robust parameter
database 307, and modem circuitry 309. In the preferred
embodiment of the present invention normal modem op-
erations occur via controller 301 and modem circuitry
309. Additionally, in the preferred embodiment of the
present invention modem circuitry 309 is standard mo-
dem circuitry that operates utilizing the V.42 modem pro-
tocol as described above. Operation of far-end modem
101 in accordance with the preferred embodiment of the
presentinvention occurs as described in FIG. 4. The log-
ic flow begins at step 401 where far-end modem 101 is
actively receiving data transmitted from remote unit 125
utilizing a first mode of operation (first set of operating
parameters). Next, at step 403, controller 301 deter-
mines if a message is received requesting far-end mo-
dem 101 to cease data transmission. As discussed
above, controller 301 determines if an LAPM Ul mes-
sage is received, indicating that poor radio-link condi-
tions are either occurring, orimminent. If at step 403 the
message is not received, the logic flow returns to step
401, otherwise the logic flow continues to step 405. At
step 405 far-end modem 101 stores the current mode
of operation within parameter database 305. More par-
ticularly, controller 301 determines the current operating
parameters (e.g., the current parameters for Carrier
Loss Time, Carrier Detect Time, Data Inactivity Timer,
Auto Retrain Mode) and then stores these parameters
in parameter database. Next, at step 407 controller 301
accesses robust parameter database 307 and retrieves
operating parameters for robust operation of far-end
modem 101. More particularly, Carrier Loss Time, Car-
rier Detect Time, Data Inactivity Timer, and Auto Retrain
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Mode are retrieved from database 307 (step 407) and
modem circuitry 309 is made to operate with the above
parameters (step 409). At step 411 controller 301 deter-
mines if a message instructing far-end modem 101 to
resume data reception has been received, and if not the
logic flow returns to step 411. If at step 411 a message
instructing far-end modem 101 to resume data reception
is received, then the logic flow continues to step 413
where controller accesses parameter database 305 and
retrieves the operating parameters (values for Carrier
Loss Time, Carrier Detect Time, Data Inactivity Timer,
Auto Retrain Mode), and at step 415 instructs modem
circuitry 309 to resume data transmission/reception uti-
lizing the retrieved values.

[0027] The descriptions of the invention, the specific
details, and the drawings mentioned above, are not
meant to limit the scope of the present invention. For
example, in an alternate embodiment, modems con-
nected to, or existing in remote units may similarly be
placed in a more robust mode during adverse radio-link
conditions. In this particular embodiment, remote unit
125, having an internal modem (not shown) becomes
aware of an occurring or imminent poor link condition,
and places its modem into control mode and signals to
its modem, Handoff Imminent. The remote unit's modem
can then send a LAPM Ul control-to-control frame with
DLCI 63 to the far-end modem 101 indicating Handoff
Imminent, and both enter a more robust mode as de-
scribed in the preferred embodiment. With varying con-
figurations, this alternate embodiment also allows for
the handoff of a remote-unit/modem combination from
a radio-link to a landline, landline to radio-link, or be-
tween any physical layers, as any such handoff can cre-
ate adverse radio-link or physical layer conditions. It is
the intent of the inventors that such modifications can
be made to the present invention without varying from
the scope of the invention, and it is intended that all such
modifications come within the scope of the following
claims and their equivalents.

Claims

1. A method for robust operation of data transmission
during adverse radio-link conditions, the method
comprising:

operating a modem (101) with a first set of pa-
rameters;

the method being characterized by the steps
of:

receiving a first notification that adverse ra-
dio-link conditions are occurring or are im-
minent; and

operating the modem with a second, more
robust set of parameters based on the first
notification wherein the step of operating
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the modem with the second, more robust
set of parameters comprises one or more
of the following steps: the step of instruct-
ing the modem to ignore a carrier loss, in-
structing the modem to detect a new carrier
in the minimum configurable period of time
after the presence of the new carrier, in-
structing the modem to not allow a data in-
activity timer to expire, and instructing the
modem to not retrain for a bad telephone
line condition.

2. The method of claim 1 further comprising the steps

of:

storing the first set of parameters;

receiving a second notification that adverse ra-
dio-link conditions have ceased;

retrieving the stored first set of parameters
based on the second notification; and

again operating the modem with the first set of
parameters in response to the second notifica-
tion.

The method of claim 1 wherein the step of operating
the modem comprises the step of receiving data via
the modem, wherein the data was transmitted uti-
lizing a cellular communication system.

The method of claim 1 wherein the step of receiving
the first notification comprises the step of receiving
a notification that a handoff is imminent.

The method of claim 1 wherein the step of operating
the modem with the second, more robust set of pa-
rameters comprises the steps of:

temporarily ceasing data transmission; and
operating the modem operating with the sec-
ond, more robust set of parameters based on
the first notification.

An apparatus for robust operation of data transmis-
sion during adverse radio-link conditions, compris-
ing a controller (127) for determining that adverse
radio-link conditions are occurring or are imminent
and sending a message to a far-end modem (101)
in response to the determination;

characterized in that the apparatus is adapt-
ed such that the message causes the far end mo-
dem to operate in a more robust mode of operation
during the adverse radio-link conditions, the more
robust mode of operation comprising using a more
robust set of parameters comprising parameters
taken from the group consisting of instructing the
modem to ignore a carrier loss, instructing the mo-
dem to detect a new carrier for less than a period
oftime of the presence of the new carrier, instructing
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the modem to not allow a data inactivity timer to ex-
pire, and instructing the modem to not retrain for a
bad telephone line condition.

The apparatus of claim 6 wherein the determination
that adverse radio-link conditions are occurring or
are imminent comprises a determination that a hard
handoff is occurring or imminent.

An apparatus for robust operation of data transmis-
sion during adverse radio-link conditions, the appa-
ratus characterized by:

a parameter database (305) having first mo-
dem parameters as an input for temporarily
storing the first modem parameters during ad-
verse radio-link conditions; and

a robust parameter database (307) for provid-
ing robust modem parameters to modem cir-
cuitry (309) during the adverse radio-link con-
ditions, wherein the more robust set of param-
eters comprises parameters taken from the
group consisting of instructing the modem to ig-
nore a carrier loss, instructing the modem to de-
tect a new carrier for less than a period of time
of the presence of the new carrier, instructing
the modem to not allow a data inactivity timer
to expire, and instructing the modem to not re-
train for a bad telephone line condition.

The apparatus of claim 8 further comprising modem
circuitry for receiving data utilizing the first modem
parameters during non adverse radio-link condi-
tions, and utilizing the robust modem parameters
during adverse radio-link conditions.

Patentanspriiche

Verfahren zum robusten Betrieb einer Datenuber-
tragung wahrend ungunstiger Funkverbindungsbe-
dingungen, wobei das Verfahren umfasst:

Betreiben eines Modems (101) mit einem er-
sten Satz von Parametern;

wobei das Verfahren gekennzeichnet ist
durch die folgenden Schritte:

Empfangen einer ersten Mitteilung, dass un-
glnstige Funkverbindungsbedingungen vorlie-
gen oder bevorstehen; und

Betreiben des Modems mit einem zweiten, ro-
busteren Satz von Parametern auf der Grund-
lage der ersten Mitteilung, wobei der Schritt des
Betreibens des Modems mit dem zweiten, ro-
busteren Satz von Parametern einen oder
mehrere der folgenden Schritte umfasst: den
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Schritt des Anweisens des Modems, einen Tra-
gerverlust zu ignorieren; das Modem anwei-
sen, einen neuen Trager in der kleinsten konfi-
gurierbaren Zeit nach dem Vorliegen des neu-
en Tragers zu erkennen; das Modem anwei-
sen, es einem Daten-Inaktivitatstimer nicht zu
erlauben, abzulaufen; und das Modem anwei-
sen, nicht fir eine schlechte Telefonleitungsbe-
dingung umzutrainieren.

2. Verfahren nach Anspruch 1, das weiterhin die fol-

genden Schritte umfasst:

Speichern des ersten Satzes von Parametern;
Empfangen einer zweiten Mitteilung, dass kei-
ne unginstigen Funkverbindungsbedingungen
mehr bestehen;

Abrufen des gespeicherten ersten Satzes von
Parametern auf der Grundlage der zweiten Mit-
teilung; und

das Modem in Reaktion auf die zweite Mittei-
lung wieder mit dem ersten Satz von Parame-
tern betreiben.

Verfahren nach Anspruch 1, wobei der Schritt des
Betreibens des Modems den Schritt des Empfan-
gens von Daten ber das Modem umfasst, wobei
die Daten unter Verwendung eines zellularen Kom-
munikationssystems Ubertragen wurden.

Verfahren nach Anspruch 1, wobei der Schritt des
Empfangens der ersten Mitteilung den Schritt des
Empfangens einer Mitteilung, dass ein Handoff be-
vorsteht, umfasst.

Verfahren nach Anspruch 1, wobei der Schritt des
Betreibens des Modems mit dem zweiten, robuste-
ren Satz von Parametern die folgenden Schritte
umfasst:

die Datenlbertragung vorubergehend unter-
brechen; und

das mit dem zweiten, robusteren Satz von Pa-
rametern arbeitende Modem auf der Grundlage
der ersten Mitteilung betreiben.

Vorrichtung zum robusten Betrieb einer Datentber-
tragung wahrend ungunstiger Funkverbindungsbe-
dingungen, mit einem Controller (127) zum Fest-
stellen, dass ungiinstige Funkverbindungsbedin-
gungen vorliegen oder bevorstehen, und zum Sen-
den einer Nachricht zu einem Fernmodem (101) in
Reaktion auf die Feststellung;

dadurch gekennzeichnet, dass die Vorrich-
tung so ausgelegt ist, dass die Nachricht dazu fiihrt,
dass das Fernmodem wahrend der unglinstigen
Funkverbindungsbedingungen in einer robusteren
Betriebsart arbeitet, wobei die robustere Betriebs-
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art die Verwendung eines robusteren Satzes von
Parametern umfasst, der Parameter aus der Grup-
pe umfasst, die aus Folgendem besteht: das Mo-
dem anweisen, einen Tragerverlust zu ignorieren;
das Modem anweisen, einen neuen Trager flr we-
niger als eine Zeitspanne des Vorliegens des neuen
Tragers zu erkennen; das Modem anweisen, es ei-
nem Daten-Inaktivitatstimer nicht zu erlauben, ab-
zulaufen; und das Modem anweisen, nicht fur eine
schlechte Telefonleitungsbedingung umzutrainie-
ren.

Vorrichtung nach Anspruch 6, wobei die Feststel-
lung, dass unglnstige Funkverbindungsbedingun-
gen vorliegen oder bevorstehen, eine Feststellung
umfasst, dass ein harter Handoff vorliegt oder be-
vorsteht.

Vorrichtung zum robusten Betrieb einer Datentber-
tragung wahrend ungtinstiger Funkverbindungsbe-
dingungen, wobei die Vorrichtung gekennzeichnet
ist durch:

eine Parameterdatenbank (305) mit ersten Mo-
demparametern als Eingabe zum voriberge-
henden Speichern der ersten Modemparame-
ter wahrend ungtinstiger Funkverbindungsbe-
dingungen; und

eine Datenbank (307) fir robuste Parameter
zum Bereitstellen robuster Modemparameter
fir Modemschaltungen (309) wahrend ungiin-
stiger Funkverbindungsbedingungen, wobei
der robustere Satz von Parametern Parameter
aus der Gruppe umfasst, die aus Folgendem
besteht: das Modem anweisen, einen Trager-
verlust zu ignorieren; das Modem anweisen, ei-
nen neuen Trager flr weniger als eine Zeit-
spanne des Vorliegens des neuen Tragers zu
erkennen; das Modem anweisen, es einem Da-
ten-Inaktivitatstimer nicht zu erlauben, abzu-
laufen; und das Modem anweisen, nicht fir ei-
ne schlechte Telefonleitungsbedingung umzu-
trainieren.

Vorrichtung nach Anspruch 8, die weiterhin Modem-
schaltungen zum Empfangen von Daten unter Ver-
wendung der ersten Modemparameter wahrend
nicht unglnstiger Funkverbindungsbedingungen
und unter Verwendung der robusten Modempara-
meter wahrend ungunstiger Funkverbindungsbe-
dingungen umfasst.

Revendications

Procédé pour une opération de transmission de
données a toute épreuve pendant des conditions
de liaison par radio défavorables, le procédé com-
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prenant I'opération consistant a :

faire fonctionner un modem (101) avec un pre-
mier ensemble de paramétres ;

le procédé étant caractérisé parles opérations
consistant a :

recevoir un premier avis que des condi-
tions de liaison par radio défavorables ap-
paraissent ou sont imminentes ; et

faire fonctionner le modem avec un deuxie-
me ensemble de parameétres plus a toute
épreuve sur la base du premier avis, dans
lequel l'opération consistant a faire fonc-
tionner le modem avec le deuxiéme en-
semble de paramétres plus a toute épreu-
ve comprend une ou plusieurs des opéra-
tions suivantes: I'opération consistant
donner pour instruction au modem d'igno-
rer une perte de porteuse, donner pour ins-
truction au modem de détecter une nouvel-
le porteuse dans la période de temps con-
figurable minimum apres la présence de la
nouvelle porteuse, donner pour instruction
au modem de ne pas permettre a un dé-
compteur de temps d'inactivité de données
d'expirer et donner pour instruction au mo-
dem de ne pas se resynchroniser pendant
une mauvaise condition de ligne télépho-
nique.

2. Procédé selon la revendication 1 comprenant de

plus les opérations consistant a : enregistrer le pre-
mier ensemble de paramétres ;

recevoir un deuxiéme avis selon lequel les con-
ditions de liaison par radio défavorables ont
cessé ;

récupérer le premier ensemble de parametres
enregistré sur la base du deuxiéme avis ; et
faire fonctionner a nouveau le modem avec le
premier ensemble de paramétres en réponse
au deuxiéme avis.

Procédé selon la revendication 1 dans lequel I'opé-
ration consistant a faire fonctionner le modem com-
prend I'opération consistant a recevoir des données
par l'intermédiaire du modem, les données ayant
été transmises en utilisant un systéme de commu-
nication cellulaire.

Procédé selon la revendication 1 dans lequel I'opé-
ration consistant a recevoir le premier avis com-
prend I'opération consistant a recevoir un avis qu'un
changement de cellule est imminent.

Procédé selon la revendication 1 dans lequel I'opé-
ration consistant a faire fonctionner le modem avec
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le deuxiéme ensemble de parameétres plus a toute
épreuve comprend les opérations consistant a :

cesser temporairement la transmission de
données ; et

faire fonctionner le modem fonctionnant avec
le deuxiéme ensemble de paramétres plus a
toute épreuve sur la base du premier avis.

Dispositif pour une opération de transmission de
données a toute épreuve pendant des conditions
de liaison par radio défavorables, comprenant un
contrdleur (127) servant a déterminer que des con-
ditions de liaison par radio défavorables apparais-
sent ou sont imminentes et envoyer un message a
un modem distant (101) en réponse a la
détermination ,

caractérisé en ce que le dispositif est congu
de telle fagon que le message fasse fonctionner le
modem distant dans un mode de fonctionnement
plus a toute épreuve pendant les conditions de
liaison par radio défavorables, le mode de fonction-
nement plus a toute épreuve comprenant l'utilisa-
tion d'un ensemble de paramétres plus a toute
épreuve comprenant des paramétres pris du grou-
pe se composant de donner pour instruction au mo-
dem d'ignorer une perte de porteuse, donner pour
instruction au modem de détecter une nouvelle por-
teuse pendant moins d'une période de temps de la
présence de la nouvelle porteuse, donner pour ins-
truction au modem de ne pas permettre a un dé-
compteur de temps d'inactivité de données d'expi-
rer et donner pour instruction au modem de ne pas
se resynchroniser pendant une mauvaise condition
de ligne téléphonique.

Dispositif selon la revendication 6 dans lequel la dé-
termination que des conditions de liaison par radio
défavorables apparaissent ou sont imminentes
comprend une détermination qu'un changement de
cellule matériel a lieu ou est imminent.

Dispositif pour une opération de transmission de
données a toute épreuve pendant des conditions
de liaison par radio défavorables, le dispositif étant
caractérisé par:

une base de données de paramétre (305) ayant
des premiers paramétres de modem comme
entrée pour enregistrer temporairement les
premiers paramétres de modem pendant des
conditions de liaison par radio défavorables ; et
une base de données de paramétres a toute
épreuve (307) pour fournir des paramétres de
modem a toute épreuve a des circuits de mo-
dem (309) pendant les conditions de liaison par
radio défavorable, dans lequel I'ensemble de
parameétres plus a toute épreuve comprend des
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paramétres pris du groupe se composant de
donner pour instruction au modem d'ignorer
une perte de porteuse, donner pour instruction
au modem de détecter une nouvelle porteuse
pendant moins d'une période de temps de la
présence de la nouvelle porteuse, donner pour
instruction au modem de ne pas permettre a un
décompteur de temps d'inactivité de données
d'expirer et donner pour instruction au modem
de ne pas se resynchroniser pendant dans une
mauvaise condition de ligne téléphonique.

Dispositif selon la revendication 8, comprenant de
plus des circuits de modem pour recevoir des don-
nées utilisant les premiers paramétres de modem
pendant des conditions de liaison par radio non dé-
favorables et utilisant les paramétres de modem a
toute épreuve pendant des conditions de liaison par
radio défavorables.
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