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Cellular_radlo communications is, perhaps, the

fastest growing field in the world-wide
telecommunications industry. The convenience of

) subscriber mobility and the ability to place and
15 receive telephone calls regardless of where the

subscriber is located has introduced a new era. The

convenience of telecommunications without the

restrictions of a physical telephone cable limiting the

mobility of the subscriber station is a great
20 advantage.

As cellular radio communications networks have
grown in recent years, facsimile communication has
become common not only between facsimile apparatuses at
offices connected via wired transmission lines but also

25 between a facsimile apparatus at a fixed station such
as an office and a facsimile apparatus at a mobile
station such as within an automobile, or even, between
two mobile stations coupled via a radio link. In the
most commonly used facsimile communication procedure

30 specified by the CCITT Group-3 standard, a facsimile
apparatus at a source terminal transmits page data
signals representing a coded image data for one page of
a document to be transmitted. When this has been
completed the facsimile apparatus sends an MPS signal

35 indicative of the end of the transmission of that page.

In the destination facsimile terminal, an apparatus
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nost commonly used facsim | e communication procedure 30 speci fied by
the CCTT G oup-3 standard, a facsimle apparatus at a source term nal
transmts page data signals representing a coded i nage data for one page of
a docunent to be transmtted. When this has been conpleted the facsimle
apparatus sends an MPS signal 35 I ndi c_azt_i ve of the end of the

transm ssion of that page. In the destination facsimle termnal, an

appar at us -2- receives the page data signals sequentially and decodes

the transmtted irER@evEEORLENBLgS| BBl A3 HGLIQY enEE&iTgiéggegégﬁ%§§ of

decodi ng, the occurrence of any_ transm ssion errors IS no ; In the
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resend the docunent. In the transm ssion of, facsjn data via radi i nks,
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links, the system is naturally more wvulnerable to noise

10 and thus more susceptible to transmission errors during
the transmission of a document. When this occurs,
conventional destination facsimile apparatus interrupts
the transmission and requests the operator of the
source machine to resend the document. This often

15 results in the operator having to resend the document
multiple times in order to complete the transmission of
the data from source facsimile machine to a destination
facsimile machine located at a mobile station within a
cellular radio network. One means of addressing this

20 problem is to disable the error detection mechanism at
the destination facsimile apparatus so that the entire
facsimile tramsmission is received regardless of the
quality of that transmission. However, this approach
is not acceptable since there is a substantial chance

25 that the entire received document would  be
unintelligible without the operator at the source
facsimile machine being aware of that fact.

Another solution to this problem is that proposed
in U.S. Patent No. 5,041,917 to Koshiishi in which a

30 mobile facsimile receiving apparatus includes not only
means to detect the number of errors which have
occurred during transmission but also to allow a
variable number of errors at various different
threshold values as a function of the type of

35 transmission medium over which the data is sent. 1In



the data fromsource facsimle machine to a destination facsim|le nmachine

| ocated at a nobile station within a cellular radio netwrk. One neans of
addressing this 20 problemis to disable the error detection nmechani sm
at the destination facsimle apparatus so that the entire facsimle

transm ssion is received regardless of the guality of that transm ssion.
However, this approach is not acceptable sithce there is a substantlal
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In the CCITT Group-3 facsimile service currently

10 being standardized for the American digital cellular
system, the facsimile standard describes a real time
exchange of facsimile image data between a source
facsimile machine connected to the public switch
telephone network (PSTN) and a cellular mobile station

15 (MS) . The CCITT T.30 facsimile protocol is terminated
in a cellular interworking function (IWF) and is
therefore not ever seen by the mobile station. The
facsimile protocol proposed for use on the RF interface

link between the MS and the IWF is based upon the

20 EIA/TIA-592 asynchronous facsimile DCE control standard
promulgated by Electronic Industries Association (EIA).

Under this protocol, when a mobile station receives
facsimile pages over an RF interface, the data
throughput capability of this RF 1link may. become

25 deteriorated due to various transmission related
parameters such as channel interference and facsimile

image data is buffered in the IWF or elsewhere in the
cellular network. Such buffered data must be delivered

to the MS before the buffers overflow and before

300 @ commencement of the reception of the next page
transmitted by the source facsimile machine. Under

this protocol if all the buffered facsimile data cannot

be delivered to the mobile station in time, the block

of data remaining in the buffer must be discarded. The

35 facsimile call may then either be cleared entirely or



whet her the particular transm ssion Iink mght be able to handle the data
nore accurately if only the transm ssion rate was reduced. In the COTT
Goup-3 facsimle service currently 10 bei ng standardi zed for the
Arerican digital cellular system the facsinile standard describes a real
time exchange of facsimle imge data betwegn a source facsinmle machine
connected to the public switch tel ephone network (PSTN) and a cell ul ar
nobil e station 15 (M5). The CATT T.30 facsimle protocol is
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time, thel® ock limits the time allowed between the complete
transmission of one facsimile page and the initiation
of the transmission of the next facsimile page. The
IWF must completely deliver a facsimile page to the
mobile station before the transmitting fax machine can
15 begin transmission of the next page. One proposed
technique for addressing the timing problem is to use
facsimile machines which include error correction mode
(ECM), as described in CCITT recommendations T.4 and
T.30. Such error correction mode facsimile machines
20 are illustrated in U.S. Patent No. 4,975,783 to
Takaoka. However, error correction mode cannot be
mandated for each facsimile call made within a cellular
mobile network and, moreover, many existing facsimile
machines do not support ECM. Renegotiation of the data
25 rate from the source facsimile machine would appear to
be a logical solution, however, how to accomplish this
end remains a problem.
While the preferred embodiment of the invention is
employed in a cellular radio system, it should be
30 understood that the invention can be used in other
radio systems such as personal communications systems
(PCS), land mobile radio, satellite systems, etc.
The system of the present invention contemplates
a system for implementing the transmission of fax data
35 within a radio communication network in accordance with



of data remaining in the buffer nust be discarded. The 35 facsimle
call may then either be cleared entirely or -4- continued with a
partially blank facsimle page at the destination facsinmle machine. One
potential solution to the buffer overfl ow problem associated with the
buffer menory in the 5 interworking fungtion of the cellular network is
that of providing |large buffers, i.e., buffer nenories big enough to hold
at |east one full facsiml|e page. However, the timng problemis not so
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quality and based upon that quality changes the rate in

10 which facsimile data is being transmitted from the PSTN
to the IWF within the base station. In the event that
transmission conditions are sufficiently poor, the data
transmission rate is adjusted to avoid overflow of the
buffers and, in the event the buffers are not empty

15 when the received data must be acknowledged a signal is
induced to comply with the facsimile machine protocol
and prepare for the reception of the next facsimile
page. Receipt of the subsequent facsimile data at a
lower bit rate by the IWF may reduce the contents of

20 the buffer memory and avoid the associated buffering
problems.

In another aspect, the invention includes the
communication of facsimile data from a source facsimile
apparatus including a modem having a wvariable

25 transmission rate and connected by a radio network to
a destination facsimile apparatus located in a mobile
subscriber station which is coupled to a base station
within the radio network by a radio link. Facsimile
data is transmitted at a selected data transmission

30 rate from the source facsimile apparatus to a modem
within an interworking function located in the radio
network. A buffer memory stores the facsimile data
received by the modem of the interworking function The
facsimile data is then transmitted from the buffer

35 memory via the radio link to the destination facsimile



nobi | e network and, noreover, many existing facsimle machi nes do not
support ECM Renegotiation of the data 25 rate fromthe source
facsim |l e nmachi ne woul d appear to be a | ogical solution, however, how to
acconplish this end remains a problem While the preferred enbodi nent of
the invention is enployed in a cellular radio system it should be 30
understood that the invention can be used Th other radio systems such as
per sonal conmuni cations systens (PCS), |and nobile radio, satellite
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t he base station.apppraiusgydm response to a difference between the
selected data transmission rate and the rate at which
data 1is transmitted to the destination facsimile
10 apparatus within the mobile station. In one embodiment
of the invention the selected data transmission rate is
changed in response to the quantity of data remaining
in the buffer memory at the end of the transmission of
a complete page of facsimile data by the source
15 facsimile apparatus.

In a further aspect, the invention includes an
interworking function within a radio network for
receiving facsimile data from a source facsimile
apparatus including a modem having a variable

20 transmission rate and forwarding the facsimile data via
a radio interface to a destination facsimile apparatus
in a mobile station located within the radio network.
A modem receives facsimile data at a first data rate
and exchanges control signals with the modem of the

25 source facsimile apparatus. A buffer memory stores
data received by the modem from the source facsimile

' apparatus. Facsimile data stored in the buffer memory
is sent to the destination facsimile apparatus in the
mobile station via the radio interface at a second data

30 rate determined by the then existent radio transmission
conditions between the mobile station and the radio
base station with which it is connected. A difference
between the first and second data rates is determined
and control signals are exchanged between the modem

35 within the interworking function and the modem within



transm ssion conditions are sufficiently poor, the data transm ssion rate
Is adjusted to avoid overflow of the buffers and, in the event the buffers
are not enpty 15 when the received data nmust be acknow edged a signal
is induced to conply with the facsim e machi ne protocol and prepare for
the reception of the next facsimle page. Receipt of the subsequent
facsimle data at a lower bit rate by the | may reduce the contents of 20
the buffer menory and avoid the associated buffering problems. In another

aspect, the i nverttueogdu%bu@aésmﬂéoa%&w&asé Qdy @hafr@%ﬂt%' 1§§£ad££9m a
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facsim | e appar atie |sesil dataa vagdd | € subscri ber station which is coupl ed
to a base station within the radio network by a radio |link. Facsim|e data
Is transmtted at a selected data transm ssion 30 rate fromthe source
facsi m | e &par aBRIER DESGRIATION [OF THE iDRAWINGXi ng function |l ocated in

the radio network.  Adily Glo PRl ShddeaLARHI AL & (e Leselyed by
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destination facsithdreof, - feference may now be had to the following
description taken in conjunction with the accompanying
10 drawings, in which:

FIG. 1 is a block diagram illustrating components
of a cellular radio communication system associated
with the present invention;

FIG. 2 is a block diagram depicting a facsimile

15 transmission system implemented within the cellular
radio communication system including features of the
present invention;

FIG. 3 is a block diagram of a cellular radio base
station including a system constructed in accordance

20 with the teachings of the present invention; and

FIG. 4 is a sequence diagram depicting fax rate
control procedures in accordance with the present
invention.

25 DETAILED DESCRIPTION
Referring first to FIG. 1, there is illustrated a
conventional cellular radio communication system of the
type to which the present invention may generally
pertain. In FIG. 1, an arbitrary geographic area may
30 be divided into a plurality of continuous radio
coverage areas, or cells Cl1-Cl0. Upon the system of
FIG. 1 1is illustratively shown to only include 10
cells, it should be <clearly understood that in
practice, the number of cells would be much larger.



apparatus within the nobile station. The quantity of data stored in th
buffer nmenory is nonitored while facsimle data is received by the nobdem of
the interworking function and transmtted fromthe buffer 5 menory

the radio

i nk. The selected data transm ssion rate is changed

the source facsimle apparatus in response to a difference between the
sel ected data transm ssion rate and the rat® at which data is transmtted
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in other configurations of a cellular radio system, the
base stations B1-B10 may be located near the periphery,
or otherwise away from the centers of the cells C1-Cl0
and may illuminate the cells C1-C10 with radio signals
either omni-directionally or directionally. Therefore,
the representation of the cellular radio system of FIG.
1 is for purposes of illustration only and is not
intended as a limitation on the possible
implementations of a mobile radio communications system
within which a facsimile communication of the system of
the present invention may be implemented.

Continuing reference to PFIG. 1, a plurality of
mobile stations M1-M10 will be found within the cells
Cl-Cl10. Again, only ten mobile stations are shown in
FIG. 1, but it should be understood that the actual
number of mobile stations will be much larger and, in
practice, will invariably greatly exceed the number of
base stations. Moreover, mobile stations M1-M10 may be
found in some of the cells C1-Cl10. The presence or
absence of the mobile stations M1-M10 in any particular
one of the cells C1-C10 should be understood to depend,
in practice on the individual desires of the mobile
stations M1-M10 and may roam from one location in the
cells to another, or from one cell to an adjacent cell
or neighboring cell, and even from one cellular radio
system served by an MSC to another such system all the
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nmobil e station via the radio interface at a second data 30 rate
determ ned by the then existent radio transm ssion conditions between the
nmobi | e station and the radi o base station with which it is connected. A
di fference between the first and second data rates is determnm ned and
control signals are exchanged between the ngglem 35 wi thin the

I nterworking function and the nodemw thin -7- the source facsimle
apparatus to change the first data rate and thereby decrease the difference

bet ween it and t%ﬁgo%@%ﬂ t8ng® lac%EtE a%éc%ggﬂl%igit'wlzthe
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radi o base center MSC. Such calls may be either for voice

communications or for data communications such as

facsimile image communication as in the case of the

10 gystem of the present invention. The mobile switching

center MSC is connected by communication links, e.g.,

cables, to each of the illustrative base stations Bl-

B10 and the fixed public switch telephone network PSTN

{not shown) or a similar fixed network which may be

15 incilude an integrated services digital network (ISDN)

facility. The relevant connections between the mobile

switching center MSC and the base stations B1-B10, or

between the mobile switching center MSC and the PSTN or

ISDN, are not completely shown in FIG. 1 but are well

20 known to those of ordinary skill in the art.

Similarly, it is also known to include more than one

mobile switching center in the cellular radio system

and to connect each additional mobile switching center

to a different group of base stations and to other

25 mobile switching centers via cables or radio links.

Bach of the cells C1-C10 is allocated a plurality

of voice or speech channels and at least one access or

control channel, such as a forward control channel

(FOCC) . The control channel is used to control or

30 supervise the operation of the mobile station by means

of information transmitted and received from those

units, referred to as messages. Control and

administration messages within a cellular radio system

are sent in accordance with industry established air

35 interface standards, such as EIA/TIA 553, the standard



station including a systemconstructed in accordance 20 with the
teachi ngs of the present invention; and FIG 4 is a sequence di agram
depicting fax rate control procedures in accordance with the present

i nvention. 25 DETAI LED DESCRI PTION Referring first to FIG 1, there is
il lustrated a conventional cellular radi o communication systemof the type
to which the present invention may generarﬂﬁbbertain. In FIG 1, an
arbitrary geographic area my 30 be divided into a plurality of
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station deS|gnated as_a corresponding one o ase st ations
B1- B10. Each ottandands gavesn 6’ﬁ§e3198?6riiﬁ€{’~ﬁdé§eﬁs5thr0u9F9H§rthﬁer

receiver, ad a basfld! atfen igFormakich aficBAfgd®!bethitd) badd Beatibne In
FIG 1, the basezﬁiat|o %@Elo are.sel ecte e | oca e.center

t
of each of the cet §ﬁ8€ty3glVesgﬁgeﬁremﬁﬁuFBBiﬂgﬁn%ﬂc°m1n9
omi - di recti onal @mlbnﬁagnalbbmem$g01ng call signals, paging signals,

paging response signals, location registration signals,

voice channel assignments, maintenance instructions and

10 handoff instructions as the mobile station travels out
of the radio coverage of one cell and into the radio
coverage of another cell, as well as other additional

items of information such as calling party numbers,

time information, and the like. The control or voice

15 channels may operate in either analog or digital mode
or a combination thereof based upon industry standards.
Referring next to FIG. 2, there is shown a

facsimile communication system forming part of a
cellular radio communication system in accordance with

20 certain aspects of the teachings of the present
invention. A source facsimile machine 10 is connected

to the public switch telecommunication néetwork (PSTN)

11, or altermatively an integrated services digital
network (ISDN), by means of a land line transmission

25 network 12. The PSTN 11 is in turn connected to an
MSC 13 of a cellular communication network also by

means of a land line 14. The MSC is, in turn connected

to a base station of the cellular radio system by means

of a land line link 16. Communication on land line

30 links 14, wmay be in accordance with CCITT T.30
protocol. The base station 15 is, in turn, connected

to one or more mobile stations 21 by means of a radio
interface 22 over which information is sent and

received from the cellular radio system infrastructure



10 in other configurations of a cellular radio system the base
stations Bl-B10 nay be | ocated near the periphery, or otherwi se away from
the centers of the cells C1-Cl0 and may illumnate the cells Cl1-Cl0O with
radio signals either omi-directionally or directionally. Therefore, 15
the representation of the cellular radio systemof FIG 1 is for purposes
of illustration only and is not intended &as a limtation on t he
possi bl e i npl enentations of a nobile radi o comruni cati ons systemw thin

which a facsim |l o ah cat . S + 420 h sent
I nventi on may bee‘f(?rp\qglr%g%tgegﬁ:%&%tqutm%ng re]?gi Ce%&e o gﬁ% gi,fig % urtglel ty
of nobile stati onBY®BE®HO will be found within the cells Cl1-Cl10. Again,

only ten nobile statiOoffe 3OS Whddini1e mhchiide hb $houberhe iyader stood
t hat the actual nunber of .npbile stations,wil]_ be nuch |argér and,

25 b
in practice, will°fnbis dBVER gFBLCRy MY cCANYPREHORBLLY obeh ged 4R 8Rs.
Mor eover, n®bil e sffidonmdindl @omprike howednnerseue af plbetesl 32 @hdCl0.

The presence or e f. the bi,l e stations, MLMO in an rticular 30
one of the cell sa%i- %%%Ogﬁ&ﬁqamg% drGerdPgod Hs & énd,ﬂ} na%?ggf?%e%%‘ﬁ t he
i ndi vi dual desi r enacitingelfobayeinciudens pomhkoigat iony consmofliem Gne
location in the cghlSod:u@nal Mlsp1dh fsrsoahansr gglgge%ngcaa&ena%%maﬁ%'f or

nei ghboring cell, and even from one cel |l ul ar system served by
an MSC to anot her"iieh ayetenpRied; fe one another by means of a system

10 bus 37. A fax modem 38 is connected to send and
receive facsimile data to the PSTN 11 by means of a
network control 39.

In operation, the source facsimile machine 10
functions by means of the scanner 31 reading a document

15 image and outputting image data with a predetermined
resolution in response to scanning and reading of the
document. The encoding and decoding unit 33 encodes
the image data which is to be transmitted to a
facsimile apparatus at a destination terminal when the

20 facsimile apparatus 10 is used as a source terminal
sending a facsimile transmission. When the facsimile
apparatus 10 1is used for receiving a facsimile
transmission, the encoding and decoding unit 33
performs a decoding of the transmitted fax data.

25 The modem 38 modulates a carrier signal with the
image data to be transmitted to form a modulated
carrier when transmitting an image data and demodulates
the modulated carrier when receiving the image data to
recover the transmitted image data from the signal.

30 Further, the modem 38 transmits wvarious procedure
signals for the control of transmissions to and from
the machine 10. The modem 38 is connected to the
network controller 39 which is physically connected to
the PSTN 11 by means of the land line 12. The network

35 controller 39 performs a predetermined automatic



- 9 - while receiving and placing calls both within the cellular system as
well as the public switch tel ecommuni cation network (PSTN). Each of the
nobil e stations ML-MLO is capable of 5 initiating or receiving a

t el ephone call through one or nore of the base stations Bl1-B10 and a nobile
swi tching center MSC. Such calls may be gifher for voice communications
or for data communi cations such as facsimle i nage communication as in the
case of the 10 system of the present invention. The nobile sw tching

Cﬁnt elrl I\/StC .f cortraelciﬁ@t_; banaoaﬁgwémh oR ﬂgd&ﬁﬁrfeetg; tHADb BN tk?tﬁa‘éﬁe()f

the illustrative ons an e fix i,c switc

t el ephone net wor ﬁ‘i’ %}8 1§ﬂ0\ﬁ#f5 SO T n%?ﬁ?l?‘?i%dg‘ﬁé’i’&ﬂﬁk hitth Rey be

15 i ncl ude arcomtexgraietr:bsaer&éseisnaltgonafaosimmw nh&Ehihef Bei heays The

rel evant connect I&]Stbkp%e #1 fie mobile switching center MSC and the base
ween t

stati ons Bl-B10, e nmobile switching center MSC and the I_DSTN or
| SDN, are rot conpl et éTBe SA8WR 1A FPeplesputi sydia @ocellukapweadio

those of Ord'nQﬁ%mw&Hﬂddtlohnsyﬁhﬁm 8htou n&'ﬁﬁﬁﬂle'éwﬂﬁ%ﬁ%h@ochﬂﬂﬂg to
i nclude nore than one _nobile, switching cen in the cellular radio system

and to connect ed®F additi¥rtFD ndHi I@%W?E‘Fﬁlnﬁ%e?ﬂt Blurslatyi ifer BABSgr oup
of base stations syxtion®Hti®ragsilluskebited Wdwehiilg e @ist¥br @abhes or

radio links. Eachgl the cepls GLaGlllse 89085t M 2l ed to a
10 mobile facsimile system 21 by means of a radio
interface 22. The mobile station 21 includes a
destination facsimile machine 23 coupled to a radio
transceiver 24 by means of an interface 25 which
provides signal level adjustments and/or impedance

15 matching between the radio transceiver 24 and the fax
23. The fax 23 may be similar in construction to the
source facsimile mwmachine 10. The communications
controller 34 of the source fax machine 10 controls the
communication, for example, in the error correction

20 mode (ECM) of the Group-3 standard recommended by CCITT
and makes a predetermined facsimile communication. The
operation display unit 35 of the source facsimile
machine 10 has an operation control portion for setting
various operations of the facsimile apparatus 10 and a

25 display portion for displaying various available modes
of the facsimile apparatus 10 for guidance of the
operating personnel during use of the system. The
destination facsimile apparatus 23 contains similar
controls as the system controller 36 and comprises, for

30 example, a micro computer which controls the scanner
31, the plotter 32, the encoding unit 33, and the
communication controller 34 as well as the
operation/display unit 35 so as to carry out a
predetermined operation of the facsimile apparatus 10.

35 In accordance to the established CCITT Group-3 fax



of voice or speech channels and at | east one access or control channel,

such as a forward control channel (FOCC). The control channel is used to
control or 30 supervi se the operation of the nobile station by nmeans of
information transmtted and received fromthose units, referred to as
nmessages. Control and adm nistration_nmessages within a cellular

radi o system are sent in accordance with industry established air 35

i nterface standards, such as EIA/TI A 553, the standard -10- for anal og

cellular operal! Qe OknkosadPoe! PEcSLANIAr falflind! Bht8loCehtY! BlL

operations. Wile these stal _rsd govern North Anerican operations, simlar
standards gover n KatferneagRighainion vitidasa  AestinstiornEagsinilgoppghinghe

i nformation exchangies hes vees hosestiesionSofNghaDbier SEALLNS1NI Bage
nmessages, may include incom cal/l signalg out?oi nﬁg catl S|gnal S gggl ng
signal s, paging rESHofE S, YEETRIntTREPUIPALPBNCSi BREFE: vER
channel assi gnnemmcerhires restcabl st riine | dasa abdaiSmissibandaté to be

i nstructions as tth‘ecimt%}e Heat i dV e 5 A 1Y tnﬁ%lf'?ﬂ(g 01%0v§g§aggh8f one
cell and into the radi o coverage of another ceJ1]1., as Wwetl- as ot her

addi ti onal itens WransigRskan f farsinike | daty bake ythenBSTN; time

information, and the |Akeerddei Oy Oknal B 1Pax appaddRelsS JRYymaperate
in either analog or di.gital node . .
comprise a personal computer (PC) loaded with suitable

10 facsimile application software and connected to the
radio transceiver 24 through the asynchronous interface
25. Similarly, by way of alternative embodiment, the
mobile facsimile system 21 may consist of an integrated
fax and radio transceiver unit.

15 As pointed out above, Group-3 facsimile service is
currently being standardized for the American digital
cellular system, IS-54B, and this facsimile standard
describes the real time exchange of facsimile image
data between a source facsimile machine 10 connected to

20 the PSTN 11 and a cellular mobile station 21 moving
within a cellular radio communication system. The
CCITT T.30 facsimile protocol from the PSTN is
terminated in an interworking function (IWF) 26
included as part of the MSC 13. Alternatively,:the IWF

25 26 can be located in the radio base station 21. The
IWF 26 comprises a pool of modems, buffers, and
associated control circuitry for determining incoming
and outgoing data rates and adjusting the differences
therebetween. The facsimile protocol to be used on the

30 radio frequency interface link 22 between the mobile
station 21 and the base station 15 is based upon the
EIA/TIA-592, "asynchronous facsimile DCE control
standard". In such standard, when a mobile station
receives facsimile pages over an RF interface, and the

35 data throughput on the RF interface becomes



or a conbi nation thereof based upon industry standards. Referring next to
FIG 2, there is shown a facsimle comrunication systemformng part of a
cellular radi o comruni cati on systemin accordance with 20 certain
aspects of the teachings of the present invention. A source facsimle
machine 10 is connected to the public switgh_telecomunication network
(PSTN) 11, or alternatively an integrated services digital network (I SDN)
by neans of a land line transm ssion 25 network 12. The PSTN 11 is in

1, o 4 euetidtad g0t somvSSISg RN Sty
means of a land lin is,.in turn connecte

the cellul ar rad|8'§§§?e%%€k 2£%ﬁ§18?i§ LruAge %ﬁ@ Wéanﬁﬂ1§§ﬁlon
on land line 30 internwdekin, ﬁmyctbxe:n 26 .accorwiaimse vmdéhC(Ide’fé'rﬁig
protocol . The ba%%csitlitﬂa%sl%hé tirfd o] “{lrgsj%%nngft% dac%fe QL THLe gpbile

stations 21 by neans o dio interface OVer orfation I's sent
and recei v&8d frominke §EEIbu§fer%@|@a%gmnuﬂh|hﬁ|d§§uwexedr§o the ompipble e

stations oper at | e Bt Bartald IR vy G- E1 S efats and ©

machine 10 illustratively is of the t y _convention be used

inan 5 of f | E&CERFiFRy Workhe skeR gsﬁéﬁﬁef-rﬂ‘ thep | gursge 3f2a%ﬁfdn
encodi ng and deceadichdnéni ¥i33.thd npgdfi ti1oh thEF all of the buffered

facsimile data cannot be delivered to the mobile
10 station 21 prior to reception of the next page or
before the buffers overflow, data must be discarded
from the buffer to enable reception of the next page
data. 1In such case, the call must either be cleared or
continued with a partially blank facsimile page
15 corresponding to the data which was discarded and not
transmitted on the RF link to the destination fax
machine.
The message center 20 represents a fax message
center containing fax mailboxes capable of receiving
20 and storing fax transmissions from the PSTN intended
for subscribers who were not available at the time.
Such stored fax transmissions can be later forwarded to
the intended recipients in accordance with the
principles of the present invention just as :if they
25 were being sent originally from a source facsimile
apparatus. That is, the fax mailbox itself becomes a
source facsimile apparatus.
Real time requirements for cellular facsimile
calls in accordance with the proposed standards, limits
30 the time allowed between the complete transmission of
one facsimile page and the initiation of transmission
of the next facsimile page. Thus, the interworking
function, IWF 26, in the MSC 13 must completely deliver
a facsimile page to the mobile station wvia the air
35 interface link 22 before the source facsimile machine,



machi ne 10 may include a comruni cation controller 34, an operation display
35 and a systemcontrol 36 all of which are coupled to one another by neans
of a system 10 bus 37. A fax nodem 38 is connected to send and
receive facsimle data to the PSTN 11 by neans of a network control 39. In
operation, the source facsimle nmachine lolgunctions by neans of the
scanner 31 reading a docunent 15 i mge~and outputting image data with a
predeterm ned resolution in response to scanning and readi ng of the

docurment. The encqg | | he | a which is
to be transmtted tﬁ%@ﬁ%ﬁf;ﬁé&%&gﬁa@%{%&ﬁ e%tlﬁg gtlsg%qg%r%hafaﬁhen
the 20 f acsi Mtarappyprasmd ssdons ¢k elihgs rexbupeget.-er niWdlleseadiroy a
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receiving a facsinmle transm ssjon, the encoding and decoding unit 3
perforns a decodi’?‘?é’og'f“ef‘ﬁ@ tPAnSnt 1 2RY T30 dipp asaist in impreingphhen 38
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10. The nodem 38 i S connected to the networ i _ ' Ch™T'S
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network 10 and improves the quality of data received by the
destination fax machine 23 in the mobile station 21.

As mentioned above, the facsimile modems 38 within
source facsimile machines 10 operating in accordance
with the Group-3 CCITT standards, include the

15 capability of negotiating the bit rate used to transfer
facsimile image data over telephone 1lines. The
negotiation procedure specified by CCITT uses
‘measurements of the quality of the telephone lines and
if the telephone line is of poor quality, the resulting

20 bit rate with which facsimile data is to be transmitted
by the source facsimile machine is adjusted down in
order to meet the error rate requirements of the
machine. 1In conventional wire line communication, the
telephone lines are generally good which produces

25 relatively high bit rates during the negotiation
process.

Bit rate negotiation with a Group-3 facsimile
machine takes place before the transmission of the
first facsimile page and, optionally, between the

30 transmission of each of the successive pages. For bit
rate negotiation to occur between the transmission of
successive pages of data, the destination facsimile
modem can request retraining of the transmitting modem
by sending a ‘"retrained negative" or ‘"retrained

35 positive message in accordance with CCITT



35 controller 39 perforns a predetermned automatic -12-
calling and answering procedure to the PSTN with the PSTN enabling the
source facsimle machine 10 to be connected to a destination facsimle
machi ne by neans of the PSTN 11. 5 The PSTN 11 couples signals to
a cellular radio communication systen1throg%h a nobile switching center,
MSC 13, which is connected to a plurality "base stations 15 as
illustrated above in conjunction with FIG 1. The base stations 15 may be

coupled 10010 cocORBblnc LEHILS B! S Rb BN, Ohyofafhd

i nterface atron 21 includes 1
machi ne 23 coupl @l g spmesdinest sghsani vepeR Jodyndrean < hef ragortma@eﬂabetZS

whi ch provides signal hﬁve&ra@fusﬁdma{rélanq{ﬂ_fzhéfms%n%éés thaggtfsf%l%n?ar

bet ween the radi o transcei ver 24 and The fax 23 may : _
in construction YRSy can RORSIRAY hapdigne  10. The communi cations
control |l er 834 of the smwcesisaaennaefﬁ ne&ht0 paabéglts ih@eﬁeﬁlﬁhnléﬁblei}s for

o ey b PR S e T8 bt BF G2u-darbinears,
oper ation di spl ay‘-amﬁmlé@ phagehtosdecide fupen i axpprEohilimitO onashannew
operation controlpRorfiel £6r RPliddkiated with the source facsimile
machine in the event the base station was unable to
10 transmit the majority of the data from the buffer of
the interworking function 26 to the mobile station 21
before reception of data for the next successive page.
Additionally, if much data was required to be buffered
in the interworking function during reception of the
15 previous facsimile page, it is used as an indication
that the bit rate must be decreased. If the bit rate
is to be decreased for the next page of data to be sent
by the source facsimile machine, the destination
facsimile modem in the interworking function 26 issues
20 a retrain negative or retrain positive message to the
source facsimile machine in accordance with Group-3 fax
protocols. A retrain negative message is used if
facsimile data was discarded for the previous page in
order to meet the requirements of interpage timing. A

25 train positive message is used if the previous page was
received without errors but even though buffering toock
place.

Upon reception of a retrain negative or a retrain

positive message, the source facgsimile machine 10, in

30 accordance with the Group-3 fax protocol, initiates a
bit rate negotiation procedure also known as modem
retraining. The facsimile machine 10 will propose a

new bit rate to the interworking function modems 26 and

it is up to those modems to accept the proposed bit

35 rate or to ask for another modem retraining sequence.



various operations of the facsimle apparatus 10 and a 25  display
portion for displaying various avail able nodes of the facsiml e apparatus
10 for guidance of the operating personnel during use of the system The
destination facsimle apparatus 23 contains simlar controls as the system

controller 36 and conprises, for 30 exanple, a mcro conputer which
controls the scanner 31, the plotter 32, the€"encoding unit 33, and the .
comuni cati on controller 34 as well as t he operation/display unit

35 so as to carry. o redeterm ned ration of the csim | e apparat us
10. 35 In ac?:&c?r ti%rl\%eg?get kgag]sttg‘ﬁl %Dgﬁefaﬁﬁ 'PF‘@?ﬁﬁii §°¥a e S?gg?e
protocol, the sodessimicdst mdehine Hihelemet slowt enbughf atke negotiaihgn
with a destinati GRddsifH dmai dfudhbk Mg | A1 bk 208 "}éggéé;ﬂdozot PR’ st
facsimle page and,_ optionally, between transm ssion of pages. Such
procedur es est abMAIEH Herabning r whthi 3sToROr fsd urepdqisrrby maesages ce

facsinm|e machi nenkredy t Foridiars Mehe oarghsfnae&lim_;l ?S‘gﬁi'éeiepﬁﬁﬁﬁFﬁégng or
(PO 1'oaded wi t h st g Fo Fhie ¢he (5100 F2 enin Sl asReandthe
connected to the mosdino trairsing ver T4 tintexgorkiaga fucivigioutodeahner face
25. Simlarly, by 4ay,Qf,8h4 eLBakhye n%@e%if@giniﬁgewith a failure to
train message until the bit rate is low enough to match
10 the conditions currently existing in the RF interface
with respect to the transmission of fax data across
that RF link. The bit rate negotiation requires no
special action by the mobile station 21 since the
negotiation only affects the bit rate between the
15 interworking function modems 26 and the Group-3 source
facsimile machine 10 and since the CCITT T.30 facsimile
protocol is terminated in the interworking function 26.
The modem retraining requested by the interworking
function 26 will also in itself take some time so
20 during this time the data buffered within the
interworking function buffers may be successfully
transferred to the mobile station 21. Although the
technique of the present invention is focused primarily
on the facsimile service within the American -digital
25 cellular system, IS-54, it is also applicable to other
digital transmission standards such as the European GSM
standard or the Japanese PDC standard.
Referring next to FIG. 3, there is illustrated an
interworking function IWF 26 including components
30 constructed in accordance with the present invention.
The fax modems 17 of the IWF 26 are coupled within the
MSC to receive the fax data from the PSTN. The
received data is first input to a buffer memory 41 and
thereafter via interface 42 to the radio base station
35 equipment. A monitor and rate control circuit 43 is



nobile facsimle system 21 may consist of an integrated fax and radio

transcei ver unit. 15

As poi nted out above, G oup-3 facsimle

service is currently being standardi zed for the Anerican digital cellular

syst em

| S-54B, and this facsimle standard descri bes the real

time

exchange of facsimle inage data between a source facsimle machi ne 10

connected to 20

the PSTN 11 and a cel I'#8r nobile station 21 noving

within a cellular radi o conmunication system The CCITT T.30 facsimle
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emptied from the buffer 42, the monitor and rate
control circuit 43 sends an indication back via the
link 14 to the source facsimile machine that it desires
to renegotiate the data transmission rate being used by
the source fax machine. Such an indication is a
retrain negative message configured in accordance with
CCITT recommendation T.30 of the Group-3 fax machine
protocol. The degree of fill remaining in the buffer
memory upon the receipt of the next succeeding page
data from the source fax machine is an indication of
the rate at which the fax modem 17 is able to transmit
the facsimile data to the mobile station 21. In the
case of adverse radio transmission conditions limiting
the rate at which data can be transmitted via the RF
link 22, this requires that a decision be made with
respect to the rate at which page data should be
received from the source fax machine. This RF
transmission data rate is then converted into a rate in
which data may be received from the source fax machine
and a retrain message results in an offering of a lower
bit rate by the source fax machine. When the offered
bit rate from the source fax machine equals to or is
less than the rate at which the interworking function
is able to dispose of the data by transmitting it to
the mobile station, it accepts the new lowexr bit rate
from the source fax machine and again receives pages
sent by the fax machine. This system allows a



on the link, facsimle imge data is buffered in the interworking function
26. While such buffering facilitates the transm ssion of fax data on
the RF 5 i nk, the buffered data nmust be delivered to the nobile
station 21 before the buffers overfl ow and before the reception of the next
page fromthe source facsimle machine via the PSTN 11. If all of the
buffered facsinile data cannot be delivered%*o the nobile 10 station 21
prior to reception of the next page or before the buffers overflow, data
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apparatus. Real tinme requirenments erralar Tacsrnile cé?
accordance with tHepkbpirddssguppaedsligangm sdepicts the sequence of

10 events leading up to and the execution of a forced
retraining of the facsimile data transmission rate from
the source fax machine 10 by means of the interworking
function 26 controlling the transmission of facsimile
data to the destination fax machine located in the

15 mobile station 21. First, a Group-3 facsimile call is
assumed to have been established with a fast page data
transmission rate by the source facsimile machine 10.
At 101 page data representing a new page being
transmitted by the source fax machine 10 is transmitted

20 in accordance with Group-3 protocols. As discussed
above, these data are received into a buffer memory
contained within the IWF 26 and from the buffer memory,
facsimile data is begun to be transmitted at 102 from
the base station to the mobile station and the

25 destination fax wmachine located within the mobile
station 21. At 103, the source fax wachine 10
completes the transmission of data corresponding to the
page begun at 101 and at 104 transmits a return to
control (RTC) signal indicating the end of the page

30 data just transmitted by the source fax machine 10.
Next, at 105, the source fax machine 10 transmits a
multi-page signal (MPS) indicating another page of
facsimile data is to follow from the source fax machine
10 and a timer is started in the source fax machine 10.

35 Since the BS/MSC/IWF 26 is still in the process of



30 the tine all owed between the conplete transm ssion of one facsimle
page and the initiation of transm ssion of the next facsimle page. Thus,
the interworking function, W 26, in the MSC 13 nust conpletely deliver a

facsimle page to the nobile station via the air 35 interface link 22
before the source facsim|e machine, functioning in accordance with

G oup-3 standards, can start transni ssion-8f-the next page. Wil e error
correction node (ECM , descri bed in CC TT recomrendation T.4 and
T.30 may assist in ingprovin he5 uality of the resulting fax,

transm ssion, sudf cBAAGt %Ean%ﬁ:ﬂ&t&ﬁ %f?%%“%‘&?lfyn’b‘? e arPbkle st i ng
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t el ephone |ine i Sﬁ'ﬂ%r Jﬁ’@alﬁaﬁ% r'éguF gpgobile station 21 from

its buffer memories, it still cannot return a MCF

10 signal to the source fax machine 10 within the
expiration of the second time out within the source fax
machine 10. In response to this second time out, the
source fax machine 10 retransmits its multi-page signal
at 107 and starts its timer again.

15 At 108, the page data from the buffer memory
within the IWF 26 corresponding to the first page
transmitted by the source machine 10, is £finally
finished being transmitted to the mobile station 21.
The circuitry within the IWF 26 monitoring the rate at

20 which the first page data was cleared from the buffer
memory and the receipt of successive MPS signals from
the source fax machine, determines that the data rate
with which facsimile data is being transmitted to the
fax modems within the IWF 26 is too high and the data

25 rate should be negotiated down. Accordingly, the IWF
26 transmits a retrain positive (RTP) signal 110 to the
source fax wmachine 10 resulting in the proposal of a
new fax data rate by means of a digital command signal
(DCS 111). Thereafter, the source facsimile machine 10

30 transmits a training check (TCF) signal 112 to retrain
the IWF modem 26 with the new rate. Because the new
rate proposed in the DCS signal 111 was still greater
than the data rate determined by the IWF 26 to be
appropriate for the existent RF conditions between the

35 base station and the mobile station 21, it returns a



20 bit rate with which facsimle data is to be transmtted by the
source facsimle machine is adjusted down in order to neet the error rate
requirenents of the nmachine. In conventional wire |ine communication, the
tel ephone lines are generally good which produces 25 relatively high
bit rates during the negotiation process. Bit rate negotiation with a
Group-3 facsinile machi ne takes place befoR&-the transm ssion of the first
facsim|e page and, optlonally, bet ween the 30 transm ssi on of each of

t he successive es; For bjit_rat oti,atiqn .t ur between the
transni ssi on ofpgg%%éé‘?V%opgﬁﬁéno?ng?a?lgﬁg déﬁaﬁ%ﬁ %ﬂngR%lﬂ??% Fbdem
can request retr@hﬁlwydﬁcaﬂmngrth&nﬁuhérnpﬁ&xﬁsnﬂgt kendmopgla. "retrai ned
negative" or "retraifegy onse Qgs%ﬂ% féﬁ% %ﬁ?%%e f% 1u acear ganses

W th CaTT - 16- reco atlon oper at or € system'Can
al so sonetimes sétligRly Bt PO 9 L are gorclaine) b‘PtS@a@% ancmruemdt 0

avoi d hi gha bit gigjes msnp&-b ogﬂﬂgpﬁﬁIBWGﬁlnr&@ésé@LiF/]hg??%jhfmg?%eb -
{he roveption of THETIE SHE Aot o] o BHEL o 3tect to disbnahemper pi m ¢
on the new bit rate&:xtaanbehaegakl adéenai 11 the IMRINEE statsenilb®er rate.
Since the most recently proposed rate was equal to or
less than the rate deemed acceptable by the control
10 circuitry within the IWF 26 or the difference between
the proposed rate and the rate determined to be
preferred is less than a selected value, its fax modems
returii a confirmation to receive sgignal 116 {(CFR) to
accept the lower data rate. At 121 the source fax
15 machine 10 begins the transmission of the subsequent
page data to the buffer memory of the IWF 26 which is
thereafter transmitted by the base station to the
mobile station and the destination fax machine within
the mobile station 21 at 122. The data rate of the fax
20 transmission from the source fax machine 10 is
sufficiently slow that the BS/MSC/IWF 26 empties its
buffers at the same rate as the data is received from
the source fax machine 10. Thereafter completion of
the transmission of the page data at 123 is followed by
25 a return to control signal 124 and an end of procedures
(EOP} signal 125. Next, the modems within the IWF 26
return a message confirmation (MCF) signal 126 followed
by a disconnect (DCN)} signal 127 generated by the
source facsimile apparatus indicating that all the
30 facsimile data has been transmitted from the fax
machine 10 completing the transaction. It should be
understood that FIG. 4 does not show certain radio
interface signals on the link 22 which are necessary in
order to fulfill the air interface protocol
35 requirements.



machine in the event the base station was unable to 10 transmt the
majority of the data fromthe buffer of the interworking function 26 to the
nobil e station 21 before reception of data for the next successive page.
Additionally, if nmuch data was required to be buffered in the interworking
function during reception of the 15 previous facsimle page, it is used
as an indication that the bit rate nmust be2decreased. If the bit rate is to
be decreased for the next page of data to be sent by the source facsinmle

machi ne, the destinati acsimle i nt er wo kln fynction 26
i ssues 20 a ret ralvﬁuﬁegaﬂ?‘@ %‘?c’r’g’(?a&irﬂy pbhﬁjr‘f?\:/’éa sﬁﬁgFF -the Lburce
facsi m | e machi neshoulat dwe dartosd vithak G:]nmpfaxfmt@rmé@ot)istlonﬁprebéasn
negative nessage dg, Y3ed ik 16R68 W etﬂé“@r A5G ?{ dgd aanlilXtPh%l 0”5

page in order to nmeet the requirenents of 1nterpage rain
posi tive message RBLQEeHO] ftl’{eheefw%wim‘lsoﬁag:éw\/abufﬁ%m m@dtomyt rmﬁjtpegeor s

but even thpough EEdLri nq'htlgol@ﬂﬂc%‘cﬁlr&pﬂatifféat 't% go&é@tfébglﬂﬁﬂét' ve
or aretrain pOSItI e.mass ge, the SO aCSIm_ eggcme ,

accordance with (& FagePbt I h‘? nP¥rYLeys blstenltatléag%géﬁiﬁtl on
procedure al so kipowroms tnsodetm r ebbalrm-ienge Tt Bacsuffieisnehintmbky) WoF|

Propose a new bi fe Al 6, Lo dN&. U LTRL KNG dANGIdion, Idens, 26 and it is up

to those nodens to accept e proposed e or
anot her nodem r et r ai nilay swepRYCe. the system of the present invention

10 includes the monitoring of the rate at which fax data
can be accurately transmitted wvia an interface to a
mobile fax machine and retraining the modem in a source
fax machine to either lower or raise the rate depending
upon the predominating radio interface transmission

i5 conditions.

It is believed that the operation and construction
of the present invention will be apparent from the
foregoing description and, while the method and
apparatus shown and described has been characterized as

20 being preferred, obvious changes and modifications may
be made therein without departing from the spirit and
scope of the invention as defined in the following
claims.



-17- In the case that the bit rate proposed by the source facsimle machine
10 is not | ow enough, the receiving nodens in the intermoiﬁlng function 26

respond to the nodemtraining with a T.30 failure to trai % Rehmﬂ
thereby forcing the transmtting source facsimle mac
the bit rate again and repeat the nodemtraining. The |nte

nodens 26 can respond to the modemtrainin@3with a failure to traln nessage
until the bit rate is | ow enough to natch 10 the conditions currently

existing in the [ nterf | espect to the transm ssion of fax data
e 55, Sl 16

across that RF | hegoti ation requires no special action
by the nobile station 21 sinée ngithorkgofi atomoundialay iakf efdcssimildi tatat e

between the 15 g, dpt grwpking %&E'%étu?#e ﬂagga?a?:fa‘s ctlu%n%ggp %oagwce

facsim | e machi ne 10 and since t acsi m € pro
terminated i n t hd' 3w \ﬁoM@irﬁgbflﬁn@Fﬁ@ﬁm%Sltmerﬁ‘ééeﬁnﬂeﬂﬁanﬁphgdr bMuast ed

by the inte workixgH{sneldtdbkb wb! |a aaéetiﬁatiéﬁl ffatcaéaenlsl@feaf) H?aﬁﬁszo
during this ti the dat a

?‘@.}l b the int eiv\g K1 ng unct i on
buffers may be s I]1nyatF"'8 Er ?Eﬁtmntﬂ 16BbifeCStRLPGNt212 bABEhouUgh
the technique of dtferipresdnthinnsaiti eadie hetwsed Wy iaratadip dinkhesaid

facsimle servi c%élg %H %‘Fﬁrfgﬁo‘# dé@éé&'oES cel lul ar system
|S-54, it is also applica
rece1v1ng, as a plurality of pages, facsimile
10 data transmitted at a selected data transmission rate
from said source facsimile apparatus at an interworking
function located in said radio network, said
interworking function including a modem for receiving
said facsimile data, and a buffer memory for storing
15 said received facsimile data;
storing within said buffer memory, said
facsimile data received by said interworking function
modem;
transmitting said facsimile data from said
20 buffer memory via said radio link to said destination
facsimile apparatus within said mobile station;
monitoring the quantity of data stored in
said buffer memory while facsimile data is received by
said interworking function modem and transmitted from
25 said buffer memory via said radio link; and
changing, after reception at said
interworking function of each page of said plurality of
pages of facsimile data, said selected data
transmission rate at said source facsimile apparatus in
30 response to a difference between said selected data
transmission rate and the rate at which data is
transmitted to said destination facsimile apparatus
within said mobile station.

A



digital transm ssion standards such as the European GSM standard or the
Japanese PDC standard. Referring next to FIG 3, there jng shdel 148 BeARRMRH

i nterworking function I W 26 including conmponents 30 n
accordance with the present invention. The fax nodens 17 m’r II are
coupled within the MSC to receive the fax data fromthe .

received data is first input to a buffer rmeéfory 41 and thereafter via

interface 42 to the radi o base station 35 equi pnent. A noni torI and
rate control circuit S coupled to the buf.fer .menp 41 as
the fax modem 17 and ?%’e i nt &r f“é%%“%gp ecr?mf“éil?%icr?itll@gda{%"?’s‘“ﬁ%\é\g@gﬁ by
the nodens 17 ovefremeal isthrte ffaesihbl@SiNparates daicdudiimg rpunotiemt hF
buffer nenory 41, L h nLiQr ntro
hfithe o variBige £oRhERAlsichNEalRNLAA! BRHleEELE EY"E! O

circuitry 43 transmited to t e unit 21 via the fax nodem
successi ve pages TAI¥Qaetwerkke dedestbingbionefaraivile paparatusarsdat a

previously 5ecei wast | oottt | £ lemd he buf fHidk?, shhe MMt riayy hage 10
control circuit 43 sends an indicatjon back via thﬁ‘ link 14 to the source
facsimle machi ne tHETY HeKT e’sn?joug%n@@%t?%ﬂé ?he data transmission rate
bei ng used by the source faohamgiig@aid Setbctedidatix atvamisniissd oheragin

negati ve nessage q{é ,gg%i@oag or + Wt f1 IT.recommendati on
T 30 of the Grouplfig a%gmac i£2 5t 8&9&@1% Q éata r&%u-{lng PATEDYE
buffer wmemory at the end of the transmission of a
10 complete page of facsimile data by said source

facsimile apparatus.

3. A method of communicating facsimile data

from a source facsimile apparatus including a modem

15 having a variable transmission rate and connected by a
radio network to a destination facsimile apparatus as

set forth in claim 1, further éomprising the step of:
determining within said interworking

function, a preferred selected data transmission rate

20 from said source facsimile apparatus, said preferred
selected data transmission rate being approximately

equal to the transmission rate with which data can be
transmitted to said mobile station via said radio link.

25 4. A method of communicating facsimile data
from a source facsimile apparatus including a modem
having a variable transmission rate and connected by a
radio network to a destination facsimile apparatus
located in a mobile station which is coupled to a base

30 station within said radio network by a radio link, said
method comprising the steps of:

receiving facsimile data transmitted at a
selected data transmission rate from said source
facsimile apparatus at an interworking function located

35 in said radio network, said interworking function

o



protocol. The degree of fill remaining in the buffer nenory upon the

recei pt of the next succeedi ng page data fromthe SOUWﬁQ&E&XﬁﬂB&ﬁR cus an
i ndication of the rate at which the fax nmodem 17 is ab
the facsimle data to the nobile station 21. 1In the c

transm ssion conditions limting the rate at which dat

radlo
itted

via the RF link 22, this requires that a d&3sion be nade mnth respect to

the rate at which page data should be 25 recei ved

from the source

f ax nmachi ne. Th| CBF transnlsS| n data rat.e i s then conyer ed.into a

rate in which data may I (B cBPY T R ARSI

FRCHHRE %nﬂa’éa'

retrain nessage ﬁﬁghﬁtkmﬁﬁeanmemeY|ﬁgrostaringwsaiﬂtr@mwmnﬁyfbh31mmméce

fax machine. Wergdihe of fered 30 bit rate fromthe

source fax machi ne

equals to or is less than the rate at, which the interworking function is
abl e to dispose of the dat #IRFinAnHithimg said o bufEerpbmerosyat | 8aidi t

accepts thQineW|ﬂaﬁﬁiﬂiﬂefdﬁ&afféﬁ@i*édSByr§§1éainE@£@bPﬁ1ﬁ§dfﬁﬂétﬂ

recei ves pages 35 sent by the fax machine. T
a -19- consi dé° a?rﬁ“if enhanced transnmi ssion data rate

his system ??oms

to the nobile

station and a decreased nemiansmiﬁtfmgnﬁaldaga&sdmﬁléodaﬁ@*ﬁxﬁmrgﬁﬁatiOn
at the mobile fap /B Nend3sf §1d a8 adfo M G tto BE1E 888000180

facsimile apparatus within said mobile
10 monitoring the quantity of

station;
data stored in

said buffer memory while facsimile data is received by

said interworking function modem and transmitted from

said buffer memory via said radio link;

changing said selected data transmission rate

15 at said source facsimile apparatus in response to a

difference between said selected data transmission rate

and the rate at which data is transmitted to said

destination facsimile apparatus within said mobile

station;
20 determining within said

interworking

function, a preferred selected data transmission rate

from said source facsimile apparatus,

said preferred

selected data transmission rate being approximately

equal to the transmission rate with which data can be

25 . transmitted to said mobile station via said radio link;

sending a first signal at the

end of the data

comprising each page of facsimile information sent from

said source facsimile apparatus and a second signal

signifying a subsequent page of facsimile data to be
30 sent from said source facsimile apparatus;

repetitively initiating a

timer in said

source facsimile apparatus which time expires within a

selected period of time in the event said source

facsimile apparatus does not receive a third signal by

35 the end of said period;

0KAA] D BN U1



5 sequence diagramin which time flows fromtop to botton1(a|though

not to scale) and illustrating an illustraf E&ﬁ&* on of f ax

data rate control in accordance with the present t he

sinplified sequence di agram depi cts the sequence o Ieadlng
up to and the execution of a forced retraining of at a

transnission rate fromthe source fax mach?fe 10 by neans of the

i nterworking function 26 controlling the transm ssion of facsimle data to

t he destination fax machin a n,the 15 nDbll ati

First, a Group-3 facsiml egcr:%lﬁ) %ngssﬁﬁeds?‘?)dha%t %blqo"é"rféﬁl%th a

fast page data tmadsmlSheqmr¢qutigntdﬁasamdwnhxkdcsnghab respomesi .ttt 101
age data repres n

o ne 10115 €7 anem, Lrad a0 ot (0, BAR RIS BnbnY S G
di scussed above, fRF8iBidgt o data r RPRRIERHIRT o Bhef epagémrnr%m@lmd

w t hin thesl W 26randmitead;hanbuf fer menory, facsimle data is begun to be
transmtted at 102 fromth ?ase station.to the nobile station and the 25
destinati on fax machine Iogﬁ EIHPLREn sAd fate Srangmigsion rateafor o3,
the source faxseddhismurd® €ecplietée tdpdrsnse sai aresporriad ato the

correspondi ng t oy &Qé t, M to
control (RTC) SI H? ?ﬁcglfc% |ng f% en(faq%c‘fehle‘;e%by %%%_ra 1%&:%[11' J,[ng
transmtted by t EW&&P@eH@&%@W% t®. thexproductbsn plﬁesggdrctélm
machi ne 1@ptransgibsad eHkkkbpage signal (MPS) indicating another page of

As

5. A method of communicating facsimile data
from a source facsimile apparatus including a modem
having a variable transmission rate and connected by a

15 radio network to a destination facsimile apparatus as
set forth in claim 4 in which said data transmission
rate determining step includes the steps of:

transmitting a retrain signal from said
interworking function modem to said source facsimile

20 apparatus;

receiving a signal proposing a new selected
data rate from said source facsimile apparatus in
response to sald retrain signal;

comparing the proposed data rate to said

25 preferred data transmission rate and determining the

difference therebetween;

transmitting a failure to train signal to
said source facsimile apparatus in response to said
difference being greater than a selected value and

30 transmitting a confirmation signal to said source
facsimile apparatus in response to said difference
being less than a selected value.

6. A method of communicating facsimile data
35 from a source facsimile apparatus including a modem

|l|||||l lIIIIl IIIII IIIlI lI lIII



facsimle data is to follow fromthe source fax nachine 10 and a tirre_r S
started in the source fax machine 10. 35 Si nce t heThzShédbT4s|BAEn Beplaced

still in the process of -20- sendi ng page data from ry to
the nmobile station 21, the nodemw thin the | W 26 cann ssage
confirmation (MCF) signal to the source fax machi ne 10. Xprration
of the first tinme out 5 peri od w thi n~2de source fax machine 10, it

retransmts at 106 the nulti-page signal and restarts the tinmer. Since the

BS/ MSC/ | WF 26 is,sti.ll in the ocess of . transmttin age data to the
mobi | e station 2PX7 RS A ¥ Eﬂ"‘gi? HERRFTEES 1R E?F?Ig’égna%n?%'%ﬁﬁgnbﬁ #CF 10
signal to the rdlicceetwckiachiaieled)inatidn nfatdtmeXpi sappaparas sbe

second tinme out w.hi e:S0 f ax; ' 0.4 1n respons to.[5 LS
second tine out,\%ttefggﬁ?lcéaf Ghabm % é;}gtéraalr%rﬁn:.te ioltt%(s)tr"ﬁgjlf??l-l gbgg
signal at 107 an@® $e&redn signphefromasaid 1nterworking funetiohempdege dat a

fromthe b fer neRyyadddtired Naadaif it %ﬁﬁm@ifﬁci@d%é%ﬂér&%@ége
transmtted by t% source machine 10, is finally finished being transmtted

to the nobile stati‘on 21. The circuitry within the | W 26 nonitoring the
rate at 20 whi ch thenbmistipgge datraivese gl ebriprd®ihgeabubfesimenory

and the recei pt gosg%g%sséi\é%awsaﬁdgnal s from
transmitting said confirmation signal in response
10 to said new selected data rate signal being less than
or equal to said preferred data transmission rate.

7. A method of communicating facsimile data
from a source facsimile apparatus including a modem
15 having a variable transmission rate and connected by a
radio network to a destination facsimile apparatus as
set forth in claim 5 in which said step of transmitting
a retrain signal from said interworking function modem
to said source facsimile apparatus includes the steps
20 of:
' transmitting a retrain signal comprising a retrain
negative signal; and

transmitting said confirmation signal in response
to said new selected data rate signal being less than

25 or equal to said preferred data transmission rate.

8. A system for communicating facsimile data
from a source facsimile apparatus including a modem
having a variable transmission rate and connected by a
30 radio network to a destination facsimile apparatus and
located in a mobile subscriber station which is coupled
to a base station within said radio network by a radio
link, said system comprising:
means for receiving, as a plurality of pages,
35 facsimile data transmitted at a =selected data

LT



the source fax machine, determnes that the data rate with which facsimle
data is being transmtted to the fax nmodems within #he | 20,118 ltac%ﬁ hi gh
and the data 25 rate shoul d be negoti ated down. e

26 transmits a retrain positive (RTP) signal 110 to U%EQ rrachl ne
10 resulting in the proposal of a new fax data rate di gital

command signal (DCS 111). Thereafter, the-%8urce facsinile nachl ne 10 30
transmts a training check (TCF) signal 112 to retraln the | WF m)dem 26

with the newratz:. Becausetheg ate%%osed in_t D(?s%&r)l 111 was
still greater thaf A gREST 5RECHEFR BT RR ?‘Wﬂs% D PRPAPDPTRPri at e
for the existent aRF aundimt@rnsoblein@erfmm:m lochted simt isaidandadibe

mobi | e station 2%qdyforiet §a{1§i amterv?&r ﬁifeéfoﬂrfﬁ&éﬂ%%v é'x%'é‘ m

indicating the rate at 11 |nd|cat|ngt ats t rate is
response to the feerpgredvipgespid| fresimile datai gard ai1buffer IQ@‘H‘PEE fax

machi ne 10 ssends frC YEEHIGEP said %&&v&&l&é&m@ﬂé\m&éomr rate at 114

foll oned by a training chec naI at 115,to at to retrain the
fax nodens in the | W 26 atmeta&’@ Pﬁf"@g b3 %nt%%l‘ﬁrég‘t?‘%%’ﬁe‘ﬂ?m?ry'

proposed rate massaa@alfakmmﬂeesdatharréd:mv@debijeegaddacmtpéﬁbbfkbxygt he
control 10 lelil(r‘ll.gt r&h\mtdgnp the W 26 or the difference between
means for transmitting said facsimile data
10 from said buffer memory wvia said radio link to said
destination facsimile apparatus within said mobile
station;
means for monitoring the quantity of data
stored in said buffer memory while facsimile data is
15 received by said interworking function modem and
transmitted from said buffer memory via said radio
link; and
means for changing, after reception at said
interworking function of each page of said plurality of
20 pages of facsimile data, said selected data
transmission rate at said source facsimile apparatus in
response to a difference between said selected data
transmission rate and the rate at which data is
transmitted to said destination facsimile apparatus
25 within said mobile station.

9. A system for communicating facsimile data

from a source facsimile apparatus including a modem

having a variable transmission rate and connected by a

30 radio network to a destination facsimile apparatus as

'set forth in claim 8 in which said changing means
includes:

means for changing said selected data

transmission rate in response to the quantity of data

35 remaining in said buffer memory at the end of the

L



the proposed rate and the rate determ ned to be preferred Is less than a

Cc?f ee§k Ghdly 116

sel ected value, its fax nodens return a confirnation
(CFR) to accept the |ower data rate. At 121 the sou
10 begins the transm ssion of the subsequent page data
of the W 26 which is thereafter transmtted by the b

chi ne
nennry

nmobi |l e station and the destination fax nmach$ne within the nDbrle statron 21

at 122. The data rate of the fax 20 transm ssi on
fax machi ne |s suf fi.cient

from the

source

hat the BS/.MXC/ |V, empties its
buffers at the sam?nrsgtl«?sal?nt hé daat%OT%i?te%ePegﬁ Prfwi c‘g{faaﬁ’y
machi ne 10. Ther eafidescugwel Eaicedmiflet kpparatsis.ssi on of the page data at
123 is foll owed by 25 a return to control signal 124 and an end of
procedures (EOP) srgnal 125. Next, the nodenms within the W 26 return a
message confirmation AREF) & gestancies cemmynpgasings feaamdamileDcgtai gnal
127 gener ased by firm Seoue@eréacsamsllau%per@waﬂmIfﬁétﬁalﬁ ata ahdadnpe 30

facsim | e data has_ been transqah from the fax
the transaction. "FV18Hof ¥ht? %re“r%%fb%*&%%ﬁn Aase £

hi ne

é'smmﬁc

| eting
&géé?tarn

radio interface sagial setwotrke tlo @k d2&titatiicar efaracenidsy appaxaides ast o
fultill the aigbe EBLERTASS 1&E&né)(ﬂ wiich sa&%qﬂbgggeggé'monitoring

and changing includes:

10 means within said interworking function for

determining a preferred selected data transmission rate

from said source facsimile apparatus,

said preferred

selected data transmission rate being approximately

equal to the transmission rate with which data can be
15 transmitted to said mobile station via said radio link.

11. A system for communicating facsimile data

from a source facsimile apparatus including a modem

having a variable transmission rate and connected by a

20 radio network to a destination facsimile apparatus and

located in a mobile subscriber station which is coupled

to a base station within said radio network by a radio

link, said system comprising:

means for receiving facsimile

data

25 transmitted at a selected data transmission rate from

said source facsimile apparatus at an interworking

function located in said radio

network,

said

interworking function including a modem for receiving

said facsimile data, and a buffer memory for storing

30 said received facsimile data;

means for storing within said buffer memory,

said facsimile data received by said interworking

function modem;

means for transmitting said facsimile data

35 from said buffer memory via said radio link to said

|\||l||\ \\\l\\ III“ \\Ill \\ Illl



-22- Wiile not specifically illustrated in FIG 4, it should be noted that
the fax rate negotiation process can be initiated (by the transm ssion of

an RTP signal) prior to the enptying of the buffer nanaShyetths Replaced
dat a. This procedure notifies the source facsimle “ tipt of
the previously sent page data prior to the %ﬁpurrence iiht

number of tineouts to cause the source macHi%e to disconnect. |n sunmary,

the system of the present invention 10 i ncludes the nonitoring of the
rate at which fax,data can beﬁgccura ely transgitted.via an i, erfgcﬁ to a
mobi | e fax machi iSSP et FATH FHS SoBBRAFATYSs ot PR af3deb hPRBLLS

either | ower or rstissteidhe rate dependi ng upon the predom nating radio

interface transm ssion 15 NGH L : i s belje t ation
and construction of the prégﬁﬁggigﬁ%ﬁé@&%&%éﬁ#é%e?%%pﬁﬁgﬁ%q?&bﬁ?fh§8?5
f oregoi ng descri gtheredntn ®Rilfe buidexe mempran whipghrarfacginhbandabd is

described hgs beeresdipyeqt &y z@thiad Ahterwdi®iy PrERneLiSHh ABYERUSagRaNgES
and nodi fications may be qggé t herein, %B%%t départing fromthe spirit and
scope of the invemt3FLEEedt Erol i FR1%he PRELESW TR i Sajgyaradso

CLAI MED | S: link;
means for changing said selected data
transmission rate at said source facsimile apparatus in
10 response to a difference between said selected data
transmission rate and the rate at which data is
transmitted to said destination facsimile apparatus
within said mobile station;
means within said interworking function for
15 determining a preferred selected data transmission rate
from said source facsimile apparatus, said preferred
selected data transmission rate being approximately
equal to the transmission rate with which data can be
transmitted to said mobile station via said radio link;
20 means for sending a first signal at the end
of the data comprising each page of facsimile
information sent from said source facsimile apparatus
and a second signal signifying a subsequent page of
facsimile data to be sent from said source facsimile
25 apparatus;
means for repetitively initiating a timer in
said source facsimile apparatus which time expires
within a selected period of time in the event said
source facsimile apparatus does not receive a third
30 signal by the end of said period;
means for inhibiting in said interworking
function modem the production of said third signal
responsive to said second signal until said buffer
memory is empty of facsimile data representing the page
35 previously transmitted; and
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1. A nmet hod of communicating facsimle data froma source facsimle

apparatus including a nodem5 havi ng a vari abl e tranamksﬁ&ﬂmmmahﬂm addd

connected by a radio network to a destination facsimle a ed

in a nobile station which is coupled to a base station w

network by a radio link, said nmethod conprising the steps

receiving facsimle data transmitted at a~3éfected data transnlsS|on rate

fromsaid source facsimle apparatus at an interworking function located in

said radio network, said inter gg function i H%dg

receiving said facsimle d%ﬁfn$1 of FETRLBEPY P2 ?9gf%¥a§?%??ﬁb°§ald

facsim |l e data; stade figrssarnddf sosroe! Fadaimile tapparsdiu hufteSpUnseryo

transmtting sai ¢fac d f |d I ngQR[ o]

link to salg dest ne;alt ?MR%% o8 a%gg}fnﬁ e asqgél‘frag'tsus Wt |‘)r/1éc§a| %&1{‘&

stati on; nnnutorﬂmgeww@ruaastﬁvycbioaaqu¢mcsrh¢ret@atbespnw@@ctnosapﬂ

buf fer memyy whidsg & &l daGsigHd1e tdatepys. received by said interworking

function nodem and transmtted from said buffer nenory via said radio 25

| i nk; changing said selected data transm ssion rate at said source

facsinile apparatus inz.esponsgstema fidirf f eswnori bet iwgn f&aisdnﬁﬂleeca&dadat a

transm ssi on rat d an tual ransn1SS|on rate at .whi adi o 30

transm ssi on congil%qnon% gnﬁggled éac(flmll K %%?Jﬁ?'f'us %ncllu 1ng a modem
having a variable transmission rate and connected by a

10 radio network to a destination facsimile apparatus as
set forth in claim 11 in which said data transmission
rate determining means includes:

means for transmitting a retrain signal from
said interworking function modem to said source

15 facsimile apparatus;

means for receiving a signal proposing a new
selected data rate from said source facsimile apparatus
in response to said retrain signal;

means for comparing the proposed data rate to

20 said preferred data transmission rate and determining

the difference therebetween;

means for transmitting a failure to train
signal to said source facsimile apparatus in response
to said difference being greater than a selected value

25 and transmitting a confirmation signal to said source
facsimile apparatus in response to said difference
being less than a selected value.

13. A system for communicating facsimile data

30 from a source facsimile apparatus including a modem
having a variable transmission rate and connected by a

radio network to a destination facsimile apparatus as

set forth in claim 12 in which said retrain signal
comprises a retrain positive signal and said

35 confirmation signal is transmitted in response to said
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data is transmtted via said radio link to said destination facsimle
apparatus within said nobile station; determ ning @hit Bheet Has B&n @eplaced
i nt erwor ki ng 35 function, a preferred sel ected dat i rate
-24- fromsaid source facsim |l e apparatus, said prefer at a
transm ssion rate being approximately equal to the actua ransm ssion rate
at which radio transmi ssion conditions on"3&id radio |ink permt data 5

to be transmtted to said nobile station via said radio link, said

determ ning ste r l.sing:, sendi first., si | from sai

source facgi m | gn%%p%{gg ﬁg @Béés% |tn eérﬁi\ﬂanrr% ralbgelfnﬁc]ﬁso%%&%%rorea%%u%age of
facsim | e data i §osenidf pyrfeziredsdatee transmisisdesi miate -appar at us; sendi ng
a second signal fromsaid source facsinm|le apparatus to said interworking
function when there exists_a subsequent page of facsiml|e data_to be sent
from said source facsitfhi-l ePafpattiysfors communicating faggipgls tdata
signal fro® sai dfkgheraﬂﬂé&aﬁﬁ@efﬁla@%mﬂlbo ﬂdﬁmf C@na‘:liﬁaiﬂg:c& Wd mat us
in response to said.second_si en_sai u r is ty of s

facsim e data rBBVERENT: RO 1RRL g BRI TR ¥ 3r i (ipected by a

radio network to a destination facsimile apparatus as

set forth in claim 12 in which said retrain signal
comprises a <retrain negative signal and said

10 confirmation signal is transmitted in response to said
new selected data rate signal being less than or equal
to said preferred data transmission rate.

15. An interworking function within a radio

15 network for receiving facsimile data from a source
facsimile apparatus including a modem having a variable
transmission rate and forwarding said facsimile data
via a radio interface to a destination facsimile
apparatus in a mobile station located within said radio

20 network, said interworking function comprising:

a modem for receiving a plurality of pages of
said facsimile data at a first data rate and including
means for exchanging control signals with the modem of
said source facsimile apparatus;

25 a buffer memory for storing said facsimile
data received by said modem from said source facsimile
apparatus;

means for sending said facsimile data stored
in said buffer memory to said destination facsimile

30 apparatus in said mobile station wvia said radio
interface at a second data rate determined by the then
existent radio transmission conditions between said
mobile station and the radio base station with which it
is connected;
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20 repetitively initiating a tiner in sai d source
facsim e apparatus, for measuring a period of ting I@mgghqglaagd
source facsim | e apparatus nust receive said thlrd s
transmtting said subsequent page of facsimle data;
repetitively sending, while facsimle data remains
said second signal fromsaid source facsindBe apparatus to sa|d

i nt erworking function each tine said timer expires; and determ ning said
preferred sel ected data 30 ns ssron rate for_.s |d sour e facsimle
apparatus in response to a“ﬁﬁﬁﬂ FLeFMiRLRF das i WP sai d
i nt er wor ki ng funshlldnfrint@kﬂtmamﬁr @edond iater aditels; orarm]f sa| d thr rd si gnal

t her eby. -25- 2. of tin facs e d e froma
source facsim | e appar at us i n%l%udl r%‘%@dg% ha\%‘l ng aé\rlgadrl ab taﬁ ANSm ssi on
rate and connect détigyminingi o meansor Karw extdwirnigiad orcditosilni |sigrppls at us
as 5 sgl forYatwdes] ddid hdddh 4hthds8LEP 19l IRIc2iTnY it & er red

nennry,

sel ected data transm ssion rate includes the steps of: transmttin a
retrain signal fPS6h S84 MedsmeriERig ARid iSRRI AT i aRRA
facsimle 10 teapphhfAydSsaid first data rate after reception of each

page of said plurality of pages of said facsimile data
and thereby decrease the difference between said first
10 data rate and said second data rate.

16. An interworking function within a radio
network for receiving facsimile data from a source
facsimile apparatus as set forth in claim 15 in which

15 said difference determining means includes:
means for wmonitoring the quantity of
facsimile data still remaining in said buffer memory
.upon the completion of the transmission of a full page
of facsimile data by said source facsimile apparatus.

20
17. An interworking function within a radio
network for receiving facsimile data from a source
facsimile apparatus as set forth in claim 15 in which
said difference determining means includes:

25 means for monitoring the number of times a
multipage signal is received from said source facsimile
apparatus prior to the emptying of said buffer memory
of facsimile data from said prior page.

30 18. An interworking function within a radio

network for receiving facsimile data from a source
facsimile apparatus including a modem having a variable
transmission rate and forwarding said facsimile data

via a radio interface to a destination facsimile
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receiving a signal proposing a new selected data transm ssion rate from
said source facsimle apparatus in response to said retraln de

. conparing the proposed new sel ected data rate 15

sel ected data transm ssion rate and determ ning the d|ff ﬂ
therebetween; and transnmtting a failure to train 5|gnal

facsinile apparatus in response to said difference being greater than a

sel ected val ue and 20 transmtting a confirmation signal to said source

facsim | e apparatus in res gnse_t.o0. sai i ffere eing,.l.ess t

sel ected val ue. 3PParag ﬂoﬁ Brdd i#wéhékﬁﬁq q%;? WFgglaa?QIQSragaofrom
a source facsinm netawed.atassdd minﬁilwmg‘lang)(fmndtammg:mpmrs:atg:e

transm ssion rate and conn t &y @o%a@e frl kf é)sfmgf thg@y Q5

facsim | e apparatus as set In claim step

transmitting a réﬁﬁ§91@?EﬁaWQQQNﬁ%élanﬁﬁé@WETMWﬁP$uﬁ@r(ﬁﬁ¢hﬁn§nﬁm

to said sow ce faesitFollesagnal atwbth NAAdIARMdMSSIsARY aburbbapsfkihitg a
retrain signal conprising a retrain positive signal; and transmtting said
confirmation si gf&PFR&ponse 35 to said new sel ected data

transm ssion rate being | essbuffe?26memory for storing data received by

said modem from said source facsimile apparatus;
means for sending facsimile data stored in
10 said buffer wmemory to said destination facsimile
apparatus in said mobile station wvia said radio
interface at a second data rate determined by the then
existent radio transmission conditions between said
mobile station and the radio base station with which it
15 is connected;
means for determining a difference between
said first and second data rates, said difference
determining means including means for monitoring the
number of times a multipage signal is received from
20 said source facsimile apparatus prior to the emptying
of said buffer memory of facsimile data from said prior
page; and '
means responsive to said difference
determining means for exchanging control -+signals
25 between said modem within said interworking function
and said modem within said source facsimile apparatus
to change said first data rate and thereby decrease the
difference between it and said second data rate, said
control signal exchanging means including:.
30 means for sending a retrain signal to
said source facsimile apparatus;
means for sending a signal from said
source facsimile apparatus proposing a different first
data rate; and
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than or equal to said preferred selected data transm ssion. rate.

nmet hod of conmmunicating facsimle data 5 froma source fac &n
apparatus including a nodem having a vari abl e transn1§h$

connected by a radio network to a destination facsi mI set
forth in claim2 in which said step of tra 9§n1tt|ng a r from
said interworking function nodem 10 ai d source fac5|n1le appar at us

i ncludes the steps of: transmtting a retraln signal conprising a retrain

negative signal; and transmttipg.sai f‘ofoégd\;%a{ﬁtdgqo%aihggﬁkfégeﬁgsf e 15

to said new selected data transm ssion rate ‘bein an or
sai d. preferred ddekat FakenF_ P reqeond; data xathiestand faﬁnd:mnm @ﬂlchg

facsimle data fsaﬁraeSﬁuéﬁﬁniP@Sdﬁﬁdﬁt&l&O%&%hé% BNebH#i Plafi SR ASIBD
havmgavarlable Z: SI rate a%ﬁ nected by,a radio network to a
0

destination facsifi SHF | ‘?W%e%b?'?e B6Scr ithan stétion
which is cbupl edpreselbetSedswaﬂ.uencm Bhifikidaire taditraiel wildhdly i rxﬂﬂ:_& 0

link, said systeg&ggggghgbngs %?ea an a.pr g? gﬁg%‘for recei ving

fac3|mle data transmtte u1‘aattefromsa|d
source facsinle apparatus at an |nterwork| ng function l|ocated in said

radio network, sal dsl nt ﬁhmiﬁtéﬂwfsﬂﬁﬁﬁgonfﬁii?{fghngaftﬁ‘i%}'erg Fadio

recei ving 30 acsimle dat and menory for storing
wor or rece1v1ng facsimile data from a source
10 facsimile apparatus including a modem having a variable

transmission rate and forwarding said facsimile data
via a radio interface to a destination facsimile
apparatus in a mobile station located within said radio
network, said interworking function comprising:
15 means for receiving a plurality of pages of
facsimile data from said source facsimile apparatus at
a first data rate;
means for storing said facsimile data
received from said source facsimile apparatus in a
20 buffer memory;
means for sending said facsimile data stored
in said buffer memory to said destination facsimile
apparatus in said mobile station wvia said radio
interface at a second data rate determined by the then
25 existent radio transmission conditions between said
) mobile station and the radio base station with which it
is connected; and
means for decreasing, after reception at said
interworking function of each page of said plurality of
30 pages of said facsimile data, said first data rate in
response to the quantity of facsimile data required to
be stored in said buffer memory as said facsimile data
is sent to said destination facsimile apparatus via
said radio interface.
35
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said facsim | e data; neans for storing said facsimle data within said

buf fer menory; nmeans for transmtting said facsimle da 3Reet Has Bbdn 1§;a<ld
buffer nenory via said radio link to said -27- desti

apparatus within said nobile station; neans for nonitori nH ‘

said facsimle data stored in said buffer penory while sa mIe
data is received by said interworking®Punction nmodem and transm tted
fromsaid buffer nenory via said radio link; neans for changing said

sel ected data transm ggi onapat ?n@&r&%k ﬁgurfﬁné@ﬁhm*&ﬂ* pRar at us, in 10
response to a difference between sal ct a transmssion rate and
an actual transnhe§werkr afer wieckiviaido facsimibei dateontifem oas soumes d

radi o l'ink perm gacasmidé aap atdBNs rmﬁéleﬁlwgaas ﬁbaeﬁlaﬂaelhg n& &&ﬁ.@bﬂa

destlnatlonfaCS|mIe ap ara us wth |n sai d “nobi t1on; neans
within said inteFREPEMHE TRt rapd dE?EWﬂ?ﬂ?-ﬁg &aE)FleFfé‘tclsééusl«,ﬁl “atal data
transm ssi 8n rat eifr om ssadicounmtefacs mMcbe appisst Lsat Soh d REs ekiesd

sel ected data trapsnygshan; 3l Gl MY ARRGQY YBLEEYG within said radio

network as set forth in claim 19 wherein said first

data rate decreasing means includes:
means for exchanging control signals between
10 said interworking function and said source facsimile
apparatus following receipt of each of said plurality
-of pages of facsimile data.
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seaiah il

20 equal to the actual transmi ssion rate at which radio transm ssion
conditions on said radio link permt data to be transmtted to said nobile
station via said radio |ink, said determ ning nmeans further conpri sing:
means for sending a first signal fromsaid 25 source facsimle
apparatus to said interworking function after each page of facsimle
data is sent fromsaid source facsimle apparatus, and sending a second
signal fromsaid source facsimle apparatus to said interworking function
when there exists a subsequent 30 page of facsimle data to be sent
fromsaid source facsim | e apparatus; neans for sending a third signal from
said interworking function to said source facsimle apparatus in response
to said second signal when said -28- buffer is enpty of said facsimle
data representing the page previously transmtted; nmeans for repetitively
initiating a timer in said source facsi r8¥e apparatus, for neasuring a
period 5 of time within which said source facsim | e apparatus nust
receive said third signal before transmtting said subsequent page of
facsimle data; and neans for deter m ABSTRAGTd preferred sel ected data
transm ssion rate for said source facsimle

SYSTEM AND METHOD FOR VARYING THE TRANSMISSION
RATE OF FACSIMILE DATA IN A TELECOMMUNICATION
SYSTEM

A source facsimile apparatus {10} includes a modem (38)
having a variable transmission rate and is connected by a
radio link {22) to a destination facsimile apparatus (21) which
is located in a mobile subscriber station within a radio
network. Facsimile data is transmitted at a selected data
transmission rate from the source facsimile apparatus {10) to
a modem {17} within an interworking function (26) {ocated in
the radio network. A buffer memory (41} stores the facsimile
data received by the modem {17} of the interworking function
(26). The facsimile data is then transmitted from the buffer
memory {41) via the radio link {22) to the destination
facsihile apparatus (21) within the mobile station. If thé
radio link does not allow facsimile data to be sent to the
mobile station at about the same rate it is being received by
the modem (17} of the interworking function (26), the latter

is changed to bring the two into closer conformity.

(No Figure in the drawings can appropriately
accompany the Abstract) '



10 apparatus in response to a total nunber of second signals received
by said interworking function nodemprior to the production of said third
signal thereby. 6. A system for communicating facsimle data 15 from
a source facsimle apparatus including a nodem having a variable

transm ssion rate and connected by a radiojpptwork to a destination
facsimle apparatus as set forth in claim5 in which said neans for

determ ning said preferred sel ected data transm ssion 20 rate includes:
means for transmtting a retrain signal fromsaid interworking function
nodem to said source facsim|e apparatus; receiving a signa
proposi ng a new 25 sel ected data trapsm ssion raxe from said source
facsimle apparatus in response to said/retrain signa\; neans for conparing
t he proposed new sel ected data transm gsi on rage to sa\d preferred sel ected
data transm ssion rate and determ nin [ t her ebet ween;
and neans for transmttin ,
facsimle apparatus in regponse to sa& i ffe i greater th
itti ' [ [ sai d source

-29-
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facsim |l e apparatus in response to said difference being less than a

sel ected val ue. 7.

A system for communicating facsimle data 5

froma

source facsim | e apparatus including a nodem having a variable transm ssion
rate and connected by a radio network to a destination facsim|e apparatus

as set forth in claim6 in which said retrai/g signal

Ao =

r
|
|
i

211
L

conpri ses

a retrain

positive signal and_said 10 confirmation signal is transm ;tﬁgd in
response to said nemlsgogeted data trdhsm ssion rate being | ess tﬂhg or
equal to said preferr%.&sg ected data transm ssion rate. 15 o5 8. A
system for connunicatfﬁg§0>csinile datza; from a source facsimle apgaratus
i ncludi ng a nodem hav|fig &jvari abl e tr%lsn’i ssion rate ang-cerireeteg—by—~a—-
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a nodem for receiving facsimle data at a first data rate and including

means for exchangi ng control
facsimle 35 appar at us;

signals with the nodem of said source
-30- a buffer nenory

for storing data

recei ved by said nodem from said source facsim | e apparatus; neans for
sending facsimle data stored in said buffe§/3rrermry to said destination

facsimle 5 appa

in saja—robi St at
interface at a sédond_ dat a rat@@aﬂsg’mm/fmﬁ by ex %dp

condi ti ons between s
whi ch said nobile statl
determ ning a differenc
di fference determ ning
of times a nultipage si
apparatus prior to an 11
page of facsimle data;

ile statlo

a the r

radi o
g%d /afdﬁo transm ssi on
3¢

e statlon with

( _ gAY
betvvgaen sali di|first and sec n 8&@
| i kAT@u er

aCSI m e

HFW %ot A E'Weﬁ@EVEd

determ ning neans for e
said interworking functi
facsim | e apparatus
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ta change said first data rate and thereby decre

i - and said second data rate, said control signal

i ncludi ng: neans for sending a retrain signal to
facsim | e apparatus; neans for sending a signal
apparatus proposing a different first data-zate;
said different first 30 data rate to said se
to said source facsimle apparatus either a conf
di fference ther ebwHATFeAS CLAIMED I&3 a presel ect

ase the difference bBtHREIT
eX@ﬂi’?ﬁﬂ}gﬂﬂ?%ﬁzﬂs s(.

i *HC to
fr wasar SQ rte iPAF T
md maaﬁ f Oree ? |fr1
cqu' aﬁé& §éﬁd

i rmat‘r‘b‘nC si gRascy - f‘héag -----
ed value or a failure to

train signal if the difference is greater than 3
-31- neans for determning said data transm ssion rate fqor saiq_sou
facsimle apparatus inlresporfemeshefe funteprmericaking LpgRaMdlee

goése| @C (ReChTuelBy....

sai d interworki ng efidgpctd Ogoﬁﬁéemf&rdsqmtl@ té}.ﬁ)ﬂ‘aﬁd&&tiﬁﬁlﬂalﬁg a naden
third signal_ thereby. 12. A's m for_comuni catin Ivgs n1|e1?qiq)fron1a

source facsPmile

&Pgt 8sVRA ? nﬁr%PﬁﬁﬁﬁﬁﬁQEnﬁ31 SABIE T

rate and connecte&d@idiﬁﬁtworkraﬂjoanekmmjnaunqndéaCSmanien&Hﬂﬁﬂaﬂd%

appar at us as

10

15

20

25

30

35

located in a mobile station which is coupled to a base
station within said radio network by a radio link, said
method comprising the steps of:

receiving facsimile data transmitted at a
selected data transmission rate from said source
facsimile apparatus at an interworking function located
in said radio network, said interworking function
including a modem for receiving said facsimile data,
and a buffer memory for storing said facsimile data;

storing said facsimile data within said
buffer memory;

transmitting said facsimile data from said
buffer memory via said radio link to said destination
facsimile apparatus within said mobile station;

monitoring the quantity of said facsimile
data stored in said buffer memory while said facsimile
data is received by said interworking function modem
and transmitted from said buffer memory via said radio
link;

changing said selected data transmission rate
at said source facsimile apparatus in response to a
difference between said selected data transmission rate
and an actual transmission rate at which radio
transmission conditions on said radioc link permit, as
data is transmitted via said radio 1link to said
destination facsimile apparatus within said mobile
station;

determining within said interworking
function, a preferred selected data transmission rate

ce
%A&d by

ran SS1 on
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set forth im claim1l in which said data transm ssion rate determ ning
nmeans includes: nmeans for transmtting a retrain signal fromsaid

i nterworking function nodemto said source 15 facsim | e apparat us;
means for receiving a signal proposing a new selected data rate from said
source facsinmle apparatus in response to s24€ retrain signal; means for
conparing the proposed data rate to 20 said preferred data transm ssion
rate and determ ning the difference therebetween; neans for transmtting a
failure to train $rgmalsaisl ssperceufaesiniienpPpazppifat §8ich Fedsgred to

said difference bghbRg ge@ai@itd haradsagbasbad Maldiebdbng apprbsineitslyti ng

a confirmation signal to said source facsimle agBara n re%ﬁggégtﬁg

sai d difference beANGY & ¥ AGtuRd] cE¥RBSUAPEE 1§?EUS§§SP@&

Ing}TUQI cating L aC%E&h_bﬁiiﬁQ‘i@n3QonditidSﬁncm_ s d erfdiias i Inirke pppErtatdata

Fadi o netupPk to 5odEst FRAPFORE PRlcrt TR Sokiae e as B VSRR N T

in which said ret ddnk,sisgidl detepmindng stepetiuaitherpgomprieingignal  and

said 35 confirmation sigualairfy t GANEILEE ehighdPSRRRES £2i8aisburce 32-
facsimile apparatus to said interworking function after
each page of facsimile data is sent from said source

10 facsimile apparatus;

sending a second signal from said source
facsimile apparatus to said interworking function when
there exists a subsequent page of facsimile data to be
sent from said source facsimile apparatus;

15 gending a third signal from said interworking
function to said source facsimile apparatus in response
to said second signal when said buffer is empty of said
facsimile data representing the page previously
transmitted;

20 repetitively initiating a timer in said
source facsimile apparatus, for measuring a period of
time within which said source facsimile apparatus must
receive said third signal before transmitting said
subsequent page of facsimile data;

25 repetitively sending, while facsimile data
remains in said buffer memory, said second signal from
said source facsimile apparatus to said interworking
function each time said timer expires; and

determining said preferred selected data

30 transmission rate for said source facsimile apparatus
in response to a total number of second signals
received by said interworking function modem prior to
the production of said third signal thereby.
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new sel ected data rate signal being less than or equal to said preferred
data transm ssion rate. 14. A systemfor communicating facsimle data 5
froma source facsimle apparatus including a nodem having a vari abl e
transm ssion rate and connected by a radio network to a destination
facsimle apparatus as set forth in claim3425+n which said retrain signa
conprises a retrain negative signal and said 10 confirmation
signal is transmitted in response to said new selected data rate signal
being |l ess than or equ&l- to s&i wephoflerafedcammanieaning sfpesimile. %&a An

| nterworking functe,on it Bifrgel #dicRilile apiddi¥ids f ohclegenyi BY et m | e
data froma source facsimle apparatus includi

) ng a nodem havi nq a, variabl e
transni ssion rat e haNANHoAWERELRBLR AF ARSI FAI LihS 3R %P’f’%ﬁf?‘oedr \rif%r? ace
to g dezt i nati on fragSioninetwapRanas us dastamatiidre fdedintild aqepearhtnig s

said radio 20 net wor sai d, i nt er wor ki.n unpci i o | $1.N0. em
for receiving a plsﬁsa%gfghof‘npﬁ%ﬁ§moi P J%a%sslrhn;i# e&fggtééa H%fma%ta

rate and includi ng nesmfefored eschangedgdatat toansimgsgionninate Hnqoies of

sai d source facsigle %g;g%tf.l_s; 25 a buffer menory for
storing said facsi TN eseE ta received by said nodem from sajd source

facsim e apparatus; means f@RRsEHdtFSard ret¥pin esygpalsibren ispidid
buffer menory to SaivdARstER} | BinéeLeh nb8esOto sad@adiint® favsitmile

nobile station via said radio
10 apparatus;
receiving a signal proposing a new selected
data transmission rate from said source facsimile
apparatus in response to said retrain signal;
comparing the proposed new selected data rate
15 to said preferred selected data transmission rate and
determining the difference therebetween; and
transmitting a failure to train signal to
said source facsimile apparatus in response to said
difference being greater than a selected value and
20 transmitting a confirmation signal to said source
facsimile apparatus in response to said difference

being less than a selected value.

3. A method of communicating facsimile data
25 from a source facsimile apparatus including a modem
having a variable transmission rate and connected by a
radio network to a destination facsimile apparatus as
set forth in claim 2 in which said step of transmitting
a retrain signal from said interworking function modem
30 to said source facsimile apparatus includes the steps
of:
éransmitting a retrain signal comprising a retrain
positive signal; and
transmitting said confirmation signal in response
35 to said new selected data transmission rate being less

amenoep  sHeer | IIWHUNTARRC AP A
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interface at a second data rate determned by the then existent radio
transm ssion conditions between said nobile station and the radi o base
station with which it is connected; -33- neans for determning a

di fference between said first and second data rates; and neans responsi ve
to said di fference determ ning neans -26r exchanging control

signals 5 bet ween said nodemw thin said interworking function and said
nodem wi t hin said source facsimle apparatus to change said first data rate
after reception oftheach gagee@iakai topl gradi t prefexagss seleqted acddtd| e

data and thereby decpeaseditg difderence between said first 10 dat a
rate and said second data rate. 16. An interworking function within a radio

network for receiving facsimle data froma source facsinile apparatus as
set forth in claim15 ig which #Wethod sef dcdinfafinl eaténdetfeaasimide ndatrs

I ncl udes: ns f nonitoring t tity L, M, .3 St

remai ni ng rﬁ?said%%ﬁf.e? ﬁgﬁﬁgﬁ E%%n g£?d%%$% $§§é2}5§%§a§33n5$1§2?%$ of
a full page of fadsiviinge adaeaibpleartanenissionckihe | andppRRReessdbyY 17. An
i nterworking function Wihin A rasli destination facsimile apparatus as

set forth in claim 2 in which said step of transmitting
a retrain signal from said interworking function modem
10 to said source facsimile apparatus includes the steps
of:
transmitting a retrain signal comprising a retrain
negative signal; and
transmitting said confirmation signal in response
15 to said new selected data transmission rate being less
than or equal to said preferred data transmission rate.

5. A system for communicating facsimile data
from a source facsimile apparatus including a modem

20 having a variable transmission rate and connected by a
radio network to a destination facsimile apparatus and
located in a mobile subscriber station which is coupled
to a base station within said radio network by a radio
link, said system comprising:

25 means for receiving facsimile data
transmitted at a selected data transmission rate from
said source facsimile apparatus at an interworking
function located in said radio network, said
interworking function including a modem for receiving

30 said facsimile data, and a buffer memory for storing
said facsimile data;

) means for storing said facsimile data within
said buffer memory;
means for transmitting said facsimile data
35 from said buffer memory via said radio link to said

L]
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net wor k for.receiving facsinle data froma source facsimle apparatus as
set forth in claim15 in which said difference determ ning neans i ncl udes:

25
-si gnal

means for nonitoring the nunber of tinmes a multipage

is received fromsaid source facsimle apparatus prior to the

enptying of said buffer nmenory of facsimle2gata fromsaid prior page.

18.

An interworking function within a radio network for receiving

30

facsimle data froma source facsimle apparatus including a ppodem having a

vari abl e transni sdeetinatéoandfacsimilie nprEtktiug s Wihdndagaldi apilaii o

interface to a degghgg lan facsimle apparatus in a nobile station
r

| ocated within sai

modem for receiving facsini Meagd af@¥ BORLFeriag: FHeat SR F A PhdiSRY
for exchanging 5 facs§RRlEOHathd8BbSedV irh iRl maceia0maadiry shirlee said

facsimle apparatus; g buffer. menory for storinhg.data r.egei.ved |
nodem f r om Eai d sgﬁrc(,se‘“?’;@si a3 ap%%\r FEETRAN LY 0535 dilr%efrg%:losrﬁ%irp%

adi'd network, said interworking functipn co ris.icﬂ‘gs: a
ans

data stored i n 10 functisndmbaéheandetmansmitted dirbmiemidhdifffer fragredny | e

apparatus in said
rate determ ned by

sai d

10

15

20

25

30

n
means for changing said selected data

transmission rate at said source facsimile apparatus in
response to a difference between said selected data
transmission rate and an actual transmission rate which
radio transmission conditions on said radio link
permit, as data is transmitted via said radio link to
said destination facsimile apparatus within said mobile
station;

means within said interworking function for
determining a preferred selected data transmission rate
from said source facsimile apparatus, said preferred
selected data transmission rate being approximately
equal to the actual transmission rate at which radio
transmission conditions on said radio link permit data
to be transmitted to said mobile station via said radio
link, said determining means further comprising:

means for sending a first signal from said
source facsimile apparatus to said interworking
function after each page of facsimile data is sent from
said source facsimile apparatus, and sending a second
signal from said source facsimile apparatus to said
interworking function when there exists a subsequent
page of facsimile data to be sent from said source
facsimile apparatus;

) means for sending a third signal from said

interworking function to said source facsimile
apparatus in response to said second signal when said
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biJ g $Stald;Q 1%i& said radio interface at a dd
a 14 Sai nt el second data
VI'{f%he at%hen existent radi o transm ssion condi tions between

Ll



nobil e stati-on and the radi o base station with which it 15 S

connected; neans for determning a difference between said first and second

data rates, said difference determ ning nmeans includi ng neans for
nonitoring the nunber of times a nultipage signal is received from 20

said source facsimle apparatus prior to thesnptying of said buffer
of facsimle data fromsaid prior page; and neans responsi ve to sai d
di fference determ ning neans for exchangi ng control signals 25 bet ween

sai d nodem wi t hi n fifter nicremptlyi of faddt fansimile datarsemesientiings the

source facsimle
decrease the diff

a retrain signal

data rate; d

P reviQusgngeasah i fégst data rate and thereby

rence between 1t_and said second,data rate, said control
signal exchanging means i ncl®RATyy:fgp repetitively initiatipgnd FéMe¥ending
_ al  tfa SRy FRdsdasilel hppappanief Ussr eafrion acpdirigda

signal from said soprce facs%g}%e ppar at us, proposi

di f
CWERREL Xt MRRRH Madadhl{S! SBbatatih, .

erent fi
5t1m

Frelh

to said second datmustatmeceides sadidnghiivdsaignabubeforedsiansnd togpar said
either a Conf'rnaléﬁgbéﬁ&gﬁ% page of facsimile data; and

10

15

20

25

30

means for determining said preferred selected
data transmission rate for said source facsimile
apparatus in response to a total number of second
signals received by said interworking function modem
prior to the production of said third signal thereby.

6. A system for communicating facsimile data
from a source facsimile apparatus including a modem
having a variable transmission rate and connected by a
radio network to a destination facsimile apparatus as
set forth in c¢laim 5 in which said means for
determining said preferred selected data transmission
rate includes:

means for transmitting a retrain signal from
said interworking function modem to said source
facsimile apparatus;

means for receiving a signal proposing a new
selected data transmission rate from said source
facsimile apparatus in response to said retrain signal;

means for comparing the proposed new selected
data transmission rate to said preferred selected data
transmission rate and determining the difference
therebetween; and

means for transmitting a failure to train
sighai to said source facsimile apparatus in response
to said difference being greater than a selected value
and transmitting a confirmation signal to said source
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I f- the difference therebetween is less than a 5 presel ected val ue or a
failure to train signal if the difference is greater than a presel ected
value. 19. An interworking function within a radio network for receiving
facsimle data froma source 10 facsim |l e apparatus including a nodem
having a variable transm ssion rate and fora@®-ding said facsimle data via
aradio interface to a destination facsimle apparatus in a nobile station
| ocated within said radio network, said interworking function conprising:
15 neaesindler appanatyis phurzesnanssd paganrist daEfpreneedat a

fromsaid source fReshin | 8s2PPRART HSs@iclrlhrsh1data rate; neans for
storing said facsimle data received fromsaid source facsi ml e apparatus

ina 20 buffer nmenory; means for sending said facsimle data stored in
said buffer menory to said dasigy@idnOnfdacsominueiappdhat UBaddimilel dabal e
station via said radio interface at a.second data. rate deter.m ne t he
Then 25 ' Bxi st chioBad GAPRR nTeeP B S fPPRE AL B et B L Fo B
station and the raskoidmse wridde wrahswhisshont ratecendecpsiecind hyans
for decreasing, affgg;segephbel 85 3akdstIhatYBhKEE:iItE appakatashaRa0e
of said plurality o% %% pages o?_ saFE .#-‘acsi m Fe gat a, salﬁg_ fiars_t 3ata
rate in response t®ethdFidnt ipy Fraimcti A VRbER PG rRFTVIDeSIEBALd in
sai d buffer nenorycgspeakdsl aGsi Mrberdaha positive signal and said
10 confirmation signal is transmitted in response to said
new selected data transmission rate being less than or
equal to said preferred selected data transmission

rate.

15 8. A gystem for communicating facsimile data
from a source facsimile apparatus including a modem
having a variable transmission rate and connected by a
radio network to a destination facsimile apparatus as
set forth in claim 6 in which said retrain signal

20 comprises a retrain negative signal and said
confirmation signal is transmitted in response to said-
new selected data transmission rate being less than or
equal to said preferred data transmission rate.

25 9. An interworking function within a radio
network for receiving facsimile data from a source
facgimile apparatus including a modem having a variable
transmission rate and forwarding said facsimile data
via a radio interface to a destination facsimile

30 apparatus in a mobile station located within said radio
network, said interworking function comprising:

) a modem for receiving facsimile data at a
first data rate and including means for exchanging
control signals with the modem of said source facsimile

35 apparatus;
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IS sent to said destination facsim|e apparatus via said radio interface.
35 -36- 20. An interworking function within a radi o network for
receiving facsimle data froma source facsinile apparatus including a
nodem having a variable transm ssion rate and forwarding said facsimle
data 5 via a radio interface to a desti-B3&-i on facsimle apparatus in a
nobile station |ocated wthin said radio network as set forth in claim19

wherein said first data rate decreasi ng nmeans incl udes:

means for

exchanging control signals bRthitfez menorysfry Photingr d7hg rereived hwd
sai d source facsi ndd £3 aRPEER! horh Obd LM HGuF &S Of s Dhi BAChppdra@hdl; plurality

of pages of facsimle data.

10

15

20

25

30

35

means for sending facsimile data stored in
said buffer wmemory to said destination facsimile
apparatus in said mobile station via said radio
interface at a second data rate determined by existing
radio transmission conditions between said wmobile
station and the radio base station with which said
mobile station is connected;
means for determining a difference between
said first and second data rates, said difference
determining means including means for monitoring a
total number of times a multipage signal is received
from said source facsimile apparatus prior to an
emptying of said buffer memory of a received page of
facsimile data; and
means responsive to said difference

determining means for exchanging control signals
between said modem within said interworking function
and said modem within said source facsimile apparatus
to change said first data rate and thereby decrease the
difference between it and said second data rate, said
control signal exchanging means including:

means for sending a retrain signal to
said source facsimile apparatus;

means for sending a signal from said
source facsimile apparatus proposing a different first
data rate; énd

means for comparing said different first
data rate to said second data rate and sending to said
source facsimile apparatus either a confirmation signal
if the difference therebetween is less than a
preselected value or a failure to train signal if the
difference is greater than a preselected value.

]
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