1 TELEPHONE SYSTEM The present invention relates to tel ephone systens. It
Is of particular application to nobile tel ephone systens, but can also find
applfication in other systems. The GSM (d obal System Mobil e conmuni cati ons)
cellular tel ephone systemcurrently supports three speech codln
algorlthns YRIH2I06i t /s "full-rate" codec (coder-decoder) @i@ﬂﬁﬂﬂt/s
"enhanced full-rate" codec and the 5.6 kbit/s "half-rate" codec. Control =
prograns, based on these codec al gori+hs in read-only nenory
(ROV within the tel ephone and the f}| X8t §ﬁ€¢fﬁﬁgo¢§ﬁ twork, typically in
a radi o base station control systemi{lt |sﬂﬁ%ﬁﬁgéged tihat |nproved
al gorithns, providing nore accurate 6T“T§§Ter coding, will be devel oped in
the future, but if the custonmer is 4 BRERE 4 such an al gorithm he has
to replace his tel ephone by one program ' e new codec al gorithm
Conflict can arise between the custoner and the network operator over who
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for -upgradi ng or yi ng systens
application to maobile telephone systems, but can also find application in other

5 systems.

! The GSM (Global System for Mobile communications) cellular telephone
system currently supports three speech coding aigorithms, the 13 kbit/s "full-rate”
codec {coder-decoder], the 13kbit/s “enhanced full-rate” codec and the 5.6 kbit/s
"half-rate” codec. Control programs, based on these codec aigorithms, are stored

10 in read-onty memory {ROM) within the telephone and the fixed part of the network,
typically in a radio base station controf system. ht is envisaged that improved
algorithms, providing more accurate or faster coding, will be developed in the
future, but if the customer is to make use of such an algorithm he has to replace
his telephone by ane programmed with the new codec algorithm. Conflict can arise

15 between the customer and the network operator over who should bear the cost of
such replacement. ' .

Various proposais have been made for upgrading or modifving' systems for
telecommunications terminals in which an upgrade program is transmitted over the
network from a network based control facifity, allowing the upgrading of su:tably

20 progfammable telephones. {See for example DE3721360 (Deutsche Bundesposte)
and EPO458344 {Alcatel). However the upgrading program takes time to transmit,
and mobile telecommunications terminals have finite memory capacity.

According to one aspect of the present invention, there is provided a
method of setting up a2 connection between a first element and second slement of

25 8 telecommunications system in which at least the first element is capable of
transmitting ‘program data to the second element for controlling the operation of
the second element ; the method comprising the steps of:

exchanging data to identify the most appropriate program data to use for
communication between the first and second elements,

30 exchanging data relating to the program data already available to each
element; and
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tel ecommuni cations termnals in which an upgrade programis transmtted
over the network froma network based control facility, allow ng the
upgradi ng of suitably programabl e | r exanpl e DE3721360
(Deut sche Bundesposte) and EP045934hTHiS SHEEN HASHERREr th

program t ak %0720 o transnit, and}nobilgrtiabeRommunj cat i oins %er m nal s
have finite nmenory capacity. Accord.-ﬁg-—t'o one aspetT of the present *
invention, there is provided a nmethod of etting up a connection between a
first elenment and second el enent of a tel ecomrunications systemin which at
lleast the first el egeit dedoPPBRER Bbed AANSLak] hBG: BIAFHIB TRk f?l\éﬁ{;ﬂéd"e

t el ecommuni cati ons connection to the second elenent for controlling the
operation of tAARErIBCIAEH EANEMEHDS theragremotpte Hapy the fitst ¢leraent tepbeseeond 2
exchangi ng datgeugr the tel ecomrunications connection to identify the nmost .

This arrangement ensures that program data is only transmitted if the
5 program data is required for the connection currently being set up. This reduces
the amount of data transmitted, and reduces the likelihood of memory in the
second element being over-written unnecessarily. The appropriateness of program
data may be determined in relation to the type of signal to be transmitted, the
quality of the signal, the memory capacity of the second element, and the

10 capabilities of any intermediate links.

In a preferred arrangement, the two elements may be a radio base station
and a mobile station of a cellular mobile radfo system. Alternatively, they may be
two telecommunications terminals, communicating with each other over a
telecommunications network. The program data transmitted from one network

15 element to the other may be configured such that it can only be used for
telecommunications transactions between those two network elements,

According to another aspect, the invention provides an élament of a
telecommunications system having means for stqring program data. suitable for
controlling the operation of a second element;

20 means for selecting the most appropriate program data to use for
communication between the first and second elements; and

means for exchanging information relating to the program data already
available to each elsment;

means for transmitting the selected program data 1o the second element if

25 the second element does not already have available to it the selected program
data.

According to a further aspect, the invention comprises an element of a
telecommunications system capable of receiving program data for controlling its
operation from another element, comprising:

30 means for exchanging data relating to the program data ealready available
1o each element, and for exchanging data to identify the most appropriate program

data to use for communication between the elements; and
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appropriate programdata to use for conmuni cati on between the first and
~second el ements, exchangi ng data over the tel ecommunications connection

relating to the program data al read elenent; and if the
second el enev% % a{ﬁnot al ready hav TG SHEST H tthe |dp@-ﬁ-ﬁgfy9mb;m ogram
data, transm e 223 he program data jover HEBLA@EDeconmini cations connection

fromthe first elenment to the second™el&WERT. This arrangenent ensures that
programdata is only transmtted if the prdgramdata is required for the
connection currently being set up. This reduces the anount of data
transmtted, and reduews fbh&cbiizilnelahucswirmftharpmgrqm datatfiven shecathdr elkmeenif
bei ng over-wi ten un e r' o Lh t Lo ata may
be determ ned * 'ﬁ r[!?%néﬁg‘ 'Legd’f%‘ge o‘?anl |g aﬁt eﬁgﬁt'fferdaf’ﬁ it daég t he
quality of the si gnd?rgfetahne/ rbentirsy andmcomq/eiethends&asbd:Ma@amtfpr ‘stodng he
capabilities of Ler | at lnks. In a ferred. arran t he two
el enents may b%r§ ra dﬁa 5g§gn%tt§t 1r)'r(')én Oén'cri‘ore A de % sPRY ?tgor?'o rgf;qgéélrpat?ugg
nmobi | e radi & sywherines Mg stepadi:vel y, they may be tvvo t el ecommuni cati ons

termnals, comuni Catrréngguthbg &&?arﬂ ir?c}ié]a%{ve R prgposed mode of operation from the

first element to the second element;

detecting the initial signal at the second element;
transmitting a response signal from the second element to the first
10 element, the response signal having a first characteristic if the memm:v in the
second element does not contain program data for the proposed mode of operation
indicated by the signal, and having a second characteristic if the memory already '
contains the program data;
transmitting the program data from the first element to the second
15 element if the fifst characteristic is detected; and operating the elements according
to the proposed mode if either the first or the second characteristic is detected.
In a preferred arrangement the method comprises an initial process for
selecting the proposed mode of operation, the process comprising the steps of:
identifying the type of connection to be made;
20 selecting a mode of operation suitable for the said connection type, for
which the first element has the necessary program data;
exchanging signals between the first element and the second element to
determine what resources are available to the second element;
if the second element does not have appropriate resources for supporting
25 the necessary program data, repeating the mode selection and signal exchange
steps for turther modes of operation until 8 mode of operation compatible with the
capabilities of the second element is identified.
In one arrangement signals are initially exchanged to determine whether
the second element has appropriate resources for the selected program.
30 Repetitions of the process may be initiated aiternately from each of the
two elements. This arrangement is preferred when the two elements are both
telecommunications terminals, each capable of transmitting program data to the

other, as it will take fewer iterations to identify the optimum program capable of
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t el econmuni cati ons network. The programdata transmtted from one network
el enment to the other may be configured such that it can only be used for

t el écommuni cations transacti ons between those two network el enents.
Accordi ng to anot her aspect, the invention provides an el
teIeconnunﬂﬁhﬂ%ﬁﬁﬁsysten1haV|ng means for storing programdata suitable
for controlling the operation of a second el ement; neans for selecting thé
nost. appropriate programdata to use for &ormuni cation between the first
and second el enents when setting up a call to the second el enent over a

t el ecommuni CgjbRRien COHNRM iekiindr, Alinthet@ bleMmeR! FULAY Had 3t a3 Hmum
avail able to each el enent; 3 neans for exchanging information over the

sai d t el ecomPREreRt VB &thes ife 8t FERFBMLLATIES Y Hier Wit ity thansmates RPFEHdy
avai | abl e t o (gARR rRkRMB&Yessarily, fit the other memory) or, if the other unit carries a better

program which can nevertheless be accommodated in the smaller memory, that
5 better program.

When the two elements are respectively a network element (such as the
controller of a radio base station}, and a terminal {(such as a mobile radio unitl, new
programs are likely to be fed into the system only from the network side of the
link. tt is also unnecessary in practice to allow for the possibility that the terminal

10 has greater memory capacity than the base station control system. In this case a
measure of the actual memory capaéity of the smalier unit {i.e. the terminal) can
be used by the larger unit {the base station control system!} to identify the optimum
program more quickly.

The second element may include a further memory storing further program data for

15 use in a default mode, the processing means being operable selectively according
to said program data or said further program data, in dependence on the
characteristics of the signals. ‘

The first element can also be arranged to operate in & detault mode if no

~ response to the initial radio signal is received from the second element.

20 Embodiments of the present invention will now be described, by way of
example, with reference to the accompanying drawings; in which:

Figure 1 is a block diagram of a mobile telephone system, according to the
present invention, including a mobile telephone 1 and a base station control system
10;

25 Figure 2 shows the memory 7 of the telephone 1 of Figure 1 in more
detail;

Figure’ 3 shows the base station 10 of Figure 1 in more detasil; and .

Figure 4 is a2 fiow chart illustrating a mode of operation of the mobile
telephone 1 in co-operation with the base station 10.

30 Figure 5 is a flow chart illustrating an alternative mode of operation,
suitable for use with two telecommunications elements 22, 23 each of which can

provide program data to the other.



means for transmtting the selected program data over the said
t el ecommuni cati ons connection to the second elenent if the second el enent
does not al ready have available to it the sel ected programdata. According

to a further as%ﬁégg the invention conprises an el ement of gcricBITIELZ64
t el ecommuni c ystem capabl e of receiving program data over a

t el econmuni cati ons connection for controlling its operation from another *
el enent, conprising: neans for exchangi ng data over the tel ecommunications
connection relating to the programdata al ready avail able to each el enent,

and for exchangi ng datwe tetmbod@Rdrt fituska€edTPS FigdRPr O RS i4a4H wsegs:atrarda&r&rase
for communi cati on between the el enents; and neans for%ﬁbﬁ%el vin '_Program

data over the P¥SIEROIAIAT 2a96ne SUiahiecEIdsR RIPHATS HHva o B bE he

el ement does n@éwaAbs®RY ihavRe avabbirb! eeldghoht the dsdeFthfréch 8¢ OGhcuGALt a,
and for storing the said data. Preferabﬁémtbhe first and second e] enents

each have a ne nicatigns HgneBeRsam’ Ferelgntrge { JasifemeMeipiteviishes
of operatiorg angkihdie pgrBdrladisCeftéd $€Sread-only memory, and one or more suitable

alternative programs can be stored in electronically erasable programmable read-
only memory {EEPROM)} such that further programs can be stored if required to
carry out a different wransaction. These will typically be codec programs requiring
a lower bit-rate or providing improved error correction capabilities, which may
10 require more individual data memory within the mobiie telephone than the default
pfogram, ot may simply be faster or more efficient, but require fhe same amount of
memory.
Referring firstly to Figure 1, a mobile telephone 1 comprises a user
interface {mouthpjece and earpiece} 2. It also comprises transceiver circuitry 20, a
15 channel quality monitor 4, signalling unit 5, a monitoring and control means 6, a
memory 7, and speech and channe! codecs 3, 21; which may all conveniently be
embodied in a microprocessor, and whose functions will now be_ dé;scribed. The
speech codec 3 operates according to program data stored in the memory 7. The
program data includes data based on signal coding and deceoding algorithms, which
20 it uses to digitally encode analogue signafs received from the user interface 2.
These encoded signals are then passed to a channel codec 21 which applies ertor
correction, control data and synchronisation data to the signal before passing the
resulting signal to a transceiver 20 which modulates the resulting signal onto a
radio frequency carrier for transmission to a base station 12, and from there to the
25 base station control system 10 and thus the rest of the network 11. The operation
of the transceiver 20, channel codec 21 and speech codec 3 also operate in the
converse sense, respectively to extract the digital modulation from an incoming RF
carrier, remove control data, and apply error correction processes according to the
received data, and then to decode the digital signals into ahalogue form for the
30 user interface 2.
The channel quality monitor 4 monitors signals received by the transceiver
20. It may also monitor the output of the channel codec 21 and/or speech codec 3

1o monitor the quality of the decoded signals. The signalling unit 5 is arranged to



the steps of: transmitting a signal over the tel ecommunications connection

I ndi cative of a proposed node of operation fromthe first elenent to the
second el enent; detecting the initial signal at the second el enent;
transmtting a response signal over the tel ecomruni cations connection from
the second avesmsos o the first elenment, the response si gnRCTHERITAYSY i st
characteéeristic if the nmenory in the second el enent does not contain prograf
data, for the proposed node of operation igdicated by the signal, and having
a second characteristic if the nmenory already contains the program dat a;

transmtting the programdata over the tel ecommuni cations connection from
the first el cHRERFate SiarAls WRiEhAte encader by theghanrsl cogecc R Fercransmission by

det ect ed; ancihe tratcAPEY 26.1 THes fk?n%lseiﬁsiﬂ&as dafeCRtvEY Hoth temBmeRPYedhgDde
if either the first or the secon
monitaring and control means 6 monitors the operation of the signal monitor 4 and
the contents of the memory 7 and controls the operation of the signalling unit 5,
5 and the transfer of data between the memory 7 and the speech codec 3. Data may
be transmitted to the telephone from the base station control system 10, and this
may be received by the channel codec 21 and transferred to the memory 7.
Figure 2 shows the memory 7 in more detaii. The memory 7 has a number
of programmable stores Bap, 8bp, etc. for storing program data;, with
10 corresponding identifier stores 8ai, Bbi etc for storing corresponding identifiers.
The stores Bai, 8ap, 8bi, 8bp etc are programmable {overwritabls) e.g. random
access memory {RAM) or electronically erasable programmable read-only memory
{EEPROMJ. The latter is preferable as data stored in RAM is lost if power is lost
{e.g. through disconnection of the battery), whilst EEPROM data is only erased by
15 entering a special signal. However, RAM is cheaper to provide. There is alsc a non-
volatile read-only memory 9 which includes a program store BU containing a “boot-
up” program, and another program store D cor{taining program data fdr a “default”
codec program. Other programmable and/or read-only stores may also be present
in the memory 7, to hold data for supporting other functions of the telephone, such
20 as stored numbers for a short-code dialling function.
in some cellular telephone systems, notably that known as GSM (Globai
System for Mobile communications} part of the control of the mobile telephone is
carried out using program data carried on a removable module known as a SIM
{Subscriber Identity Module). These are transferable from one telephone to
25 another, to allow the use of the same telephone by users, to allow one user to use
different telephones {e.g. a low-powered hand-portable unit and a high powered
unit fitted in a }rxotor vehicle). Individual SIMs may be arranged tc provide program
data 1o modify the contents of the memory when they are fitted to the telephone.
The mobile radio network shown in Figure 1, illustratively a cellular
30 telephone network, also comprises a radio base station control system 10 in radio
communication with the mobile telephone 1, and connected to a mobile telephone
network generally represented as 11.



characteristic is detected. In a preferred arrangenent the nethod conprises
an initial process for selecting the proposed node of operation, the
protess conprising the steps of: identifying the type of connection to be
made; selectﬁmﬁhgmﬁpde of operation suitable for the sai d ROTEBY0864t ype,
for which the first element has the necessary program data; exchanging
signal s over the tel ecommunications conneg;ion between the first el enent
and.t he second el enent to determ ne what resources are available to the .
second el enent; if the second el enent does not have appropriate resources
for supporting the FRguas3ahywptiegvaivusdbractionsipimbantgot the busdstamishachtroin and
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of the*two & (12}, and vice versa. The transceiver 13 can operate according to any one of two
or more different codec programs, selected under the control of a control unit 14.
The control unit 14 controls a signal generator 17 which generates signais for
transmission by the antenna 12, & response detector 15 which is responsive to
signals received by the antenna, and a quality measurement unit 16 for exchanging
1C test data, by way of ihe antenna 12, with a co-operating mobile unit 1 to establish
the signal quality of the link between the two. The controf unit 14 also controls a
data transmission means 18 which is configured to retrieve program data from a
memory 19, and transmit it to the mobile unit by way of the antenna 12.
it will be appreciated that, although illustrated as being incorporated in the
15 base station site 12, some or éﬂ of the elements described may be located
elsewhere in the netwcrk'ﬂ. For 'example the antenna 12 may l:fe located at
some distance from the functionat elements 13-19 forming the base station control
system 10, which may itself be co-focated with the corresponding functional
elements serving other antennas. Such a co-located assembly of these functional
20 elements is commonly referred to as a ‘base site controlier’ {BSC).
The gperation of this system will now be described, with reference to the
flow chart of Figure 4. in Figure 4 the steps performed by the network are labelled
101 to 112, the steps performed by the mobile telephone are labelled 201 to 212,
and radio transmissions between the mobile telephone and the base station control
25 system or vice versa are labelled 301 to 312. .
When initial contact is established between the network and the mobile
telephone, an exchange of control signals 301 is carried out between the network
and the mobile telephaone (steps 101, 201 respectively). This includes a
measurement of channe} quality on the supervisory {signalling) channel. In practice
30 this generally gives a good indication of the likely signal quality on the speech
channels. An initial set-up program 201 is carried out in the mobile telephone
using the boot up program BU in non volatile memory 9. The network element {in
this example the base station control system 10} responsible for co-operating with

the mobile telephone (1) selects 2 codec suitable for the prevailing conditions



el ements. This arrangenent is preferred when the two elenents are both
tel ecommuni cations termnals, each capable of transmtting programdata to

the other, as it will take fewer iterations to identify the optinmum program
capabl e of eration on both el enents, whichever el enent i Riticiohtozbas it.
The opti.num Tkl will either be a programcarried by the unit wth the

smal l er nmenory (which nust, necessarily, fit the other nenory) or, if the *
other unit carries a better program whi ch8an neverthel ess be accommobdat ed
in the smaller nenory, that better program WO 97/ 29606
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has it. The o&oﬁ‘ﬁgﬁ%&géﬁgaﬁ%\%‘?l &%“ﬁh:egabﬁen%a"%)\%ﬁgaﬁ\%% g‘r%r gg%@ é?/ésﬂhté) ﬁWi t
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accomodated 1 n t smal ler nmenory, at

extracted by the channel codec 21. An identity code for each individual codec is

' 5 stored as a flag in stores 8ai, 8bi etc. The monitoring and control unit {6} causes
the memory {7} to be searched to .identify if any of the program code flags 8ai, 8bi
etc, cbrresponds to the proposed code, and causes the signalling unit 5 to
generate {step 210) a response (310} according to the presence or absence of the
code in the memory 7. If the response is affirmative (Y] the mobile telephone and

10 base station control system commence operation using the selected program.

If the response is negative {N}, the base station control system next
generates [105) an enquiry (305} as to what memory capacity is available in the
mobile unit {1}, and the signalling unit 5 in the mobile telephone generates {step
206} a suitable response 306. Based on this information, the base station 10 then

15 determines whether this capacity is sufficient for the selected program {step 108},
and, if it is, the network element 10 transmits the required codec program {step
111) as a signal 311 which is received (211) by the mobile te!ephone.‘l .

For copyright or other reasons there may be restrictions on the use of

certain programs, for example to customers of certain networks only. This may

20 require that these programs should not be disseminated to ‘roaming’ units; that is
customers of one network currently connected to another. A check on the user
identity may therefore be required.

Although indicated .in Figure 3 as separate individual addresses, it will be
appreciated that a program requiring a high capacity will require more space than a

25 program requiring a lower capacity, and a program requiring a large capacity may
be added to the memory 7 at the expense of two or mare programs requiring lower
capacity. Clearly it is preferable that any empty memory space is used first.

If the memory capacity in the mobile telephone 1 is insufficient for the
selected codec program, the base station control system 10 selects (step 102a)

30 another codec suitable for the channel conditions, but requiring no more memory

capacity than that available in the mobile telephone (1).



5 better program Wen the two elenents are respectively a network el enent
(such as the controller of a radio base station), and a termnal (such as a
nobile radio unit), new prograns are likely to be fed into the systemonly

fromthe netwo ggaskgg of the link. It is also unnecessary i nedeBsToom4t O
aIIowfor.the% Sibrlity that the terminal 10 has greater nenory capacity

t han the base station control system In this case a neasure of the actual *
nmenory capacity of the smaller unit (i.e. tHe termnal) can be used by the
| arger unit (the base station control system to identify the optinum

program nore quickly. 0 e Welol h
storing further pr ongzg’-r%n%é‘?g&f %?m%t pﬁ?’éwﬁxﬁrﬁ% %gﬁ{' an%'ggﬁv ﬁ]%é}?r;g%%g?f ng
means bei ng opetoadsitermird wbetheethe mebjleridienbonen! shigatiygrasghe progeam laaded dstep

further program e gng il SRATAJEARS Slkid Beherliad asibhal i s of the Signals.

The first elenent can a e arranged to operate in a default node if no
response to the initilhthe eegbensei JHals pgrin aegdtivecthe st ericelereerdnt? dlaosrpins .
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the mobile telephone 1.
The maobile telephone is now able to start co-operating with the network
11 to make calls (312), by exchanging signals with the network (steps 112/212).
The initial exchange of information and program loading can take place
10 over a signhalling channel or spare channel capacity when the mobile unit {1) first
establishes contact with the base station 10. However, if an actual call is to be
made. the downloading process 311 would delay the call set-up time. To avoid
this problem, if a call attempt {107} takes place before the selected program can
be loaded, the downloading step 111/211 is not followed, {or is interrupted if it
15 has started}, and the method starts again {step 102a} to search for a codec
suitabie for the channel conditions and memory capacity of the mopiie telephone
[1} which is already loaded in the mobile telephone {1).
The detector 15 in the base station is arranged to detect the responses
306 and 310 received by the network from the mobile telephone to identify
20 whether the capacity is suitable for the chosen codec and whether the program is
already loaded. The transmitter 17 generates the signals to be transmitted to the
mobile telephone {305 and 309}, '
The program selected in step 102 or 102a may be the defauit program
stored in the address D in non-volatile memory 9. The default program will always
25 be sslocted if the capacity available in over-writable memory (signal 306} is less
than that required by any codec stored by the base station 10, and may be
selected a$ being the optimum for the prevailing conditions, in other
circumstances. If the default program is selected the response 310 will always
be affirmative.
30 in order for the system to be compatibie with existing mobile telephones
which are not programmable, the network must be capable of operating in 2 mode
which ensures that such mobile telephones are nevertheless communicated with

using the programs which they have in their permanent memories. Standard



exanple, with reference to the acconpanying draw ngs; in which: Figure 1-is
a bl ock diagram of a nobile tel ephone system according to the present

i nvention, including a nobile tel ephone 1 and a base station control system
10; 25 Figure 2 shows the menmory 7 of the tel ephongelicbrdgbdlr € 1
in nore .det X2 PFure 3 shows the base station 10 of Figure I 1n nore
detail; and Figure 4 is a flow chart illustrating a node of operation of *
the nmobile tel ephone 1 in co-operation wipgh the base station 10. 30

Figure 5is a flowchart illustrating an alternative node of operation,
suitable for use with tw t
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PCT/ GB97/ 0026G4sponding to the requests transmitted to them {305 and 309) and it is therefore
necessary that the base station control system 10 responds appropriately in the
absence of a response to these reguests.

5 Some mobile telephones do not carry any alternative codecs, and may be
incapable of transmitting responses to the requests 305 and 309. i no response
is received by the network element 10 in step 110 or 106 the base station control
system 10 is arranged to select the default codec at the next iteration of step
102a. When the default codec has been selected, the base station contro! system

10 10 is set to operste in step 110 as if an acceptable response is received, whatever
response (if any} is actually received from the mobile telephone 1.

In the case of a mobile telephone which carries a number of codec
programs but is not upgradable, the mobile telephone may have the selected
program in its permanent memory, in which case the network element 10 must

15 respond appropriately to a response {310) from the mobile telephone indicative
that the chosen codec program is present. _

Periodically whilst a mobile telephone is in communication with a base
station, the channel quality and other properties are monitored and a decision is
taken as to whether a different codec program would be appropriate. |f a change is

20 deemed appropriate, the process described above is repeated from step 102a {the
selection of a fodec suitable to the prevailing conditions and memory capacity of
the mobile telephone 1}

An ahternative mode of operation will now be described, in which program

25 data is exchanged between two network elements 22, 23. These may be a base
station and mobile unit analogous to the base station 10 and mobile unit 1 already
described, but they may instead both be network terminations. A particular
application is the conveyance of digitised signals at a non-standard bit rate when
both terminations are capable of supporting such a rate. Most telecommunications

30 carriers carry individua! calls digitised at a standard bit rate {typically 64 Kbit/s),
{these may be multiplexed together at higher rates but each individual cali has 64
Kbits/s}. Certain types of call involve a coarser digitisation - in particular some

celiular telephone systems operate over the radio interface at 16 Kbit/s, to reduce



5 1In the enbodinent illustrated in Figures 1 to 4 the base station control
system 10 has a store of suitable codec prograns available to it, which can
be downl oaded to the nobile telephone 1 as required for individual

t el ecommuni ca‘bbgﬁ%&r ansactions. The nobil e tel ephone 1 has yIvecEoLY26H N
which 5 a.default"programis stored in read-only nenory, and one or nore

suitable alternative prograns can be stored in electronically erasable '
programmabl e read- only nenmory (EEPROM) sudh that further progranms can be
stored if required to carry out a different transaction. These wil|

it ypically be COcﬂg Q'ac% %%Ea\msdﬂ; ?%qqié%.ngNé\ré\Rﬁ\\éﬁrs.bj:én'v%vgtgo%aw sB&YPyﬁnganre re-
nproved error correction capa I'ties, Ich may require re
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, g a control neans 6, "a
that they are both capable of the non-standard mode of operation, or one terminal
can be programmed by the other to achieve such a capability, this sliows calls
between those terminals to be made using this non-standard mode.

The network element 22 has a capability to download program data to the

10 network element 23, which has the capability to receive such data. As will be
described, both elements may have both capabilities, so program data may be
transmitted in either direction. As the functions of these elements 22, 23 relevant
to the following description are similar to those of the base station 10 and mobile
unit 1 already described, a description of these functions will not be repeated here.

156 The operation of this system will now be described, with reference to the
flow chart of Figure 5. In Figure § the steps performed by the first element 22 are
labelled 101 to 112, the steps performed by the second terminal 23 are labelled
201 to 212, and transmissions between the terminals 22, 23 are labelled 301 to
312. Where the steps are common with the process shown in Figure 4, the same

20 reference numerals are used.

When initial contact is established between the first element and the
second element, an exchange of control signals 301 is carried out between the
first element and the second element (steps 101, 201 respectively). This identifies
the type of connection to be made, the quality of the communications channel

25 connecting the elements 22, 23, etc. An initial set-up program 201 is carried out in
the second element using the boot-up program BU in non volatile memory 9. The
first element {22) next selects a preferred program (step 102). It then transmits
{step 103) a signal {303) to the second element indicating the amount of memory
that the chosen program requires. (Note tEat the second element may already

30 have this program loaded in its memory, but at this stage of the process it is not
necessary for the first element to know this).

Next {step 204}, the capacity of erasable memory (RAM or EEPROM) in

the second element 23 is investigated to determine whether the total capacity



menory 7, and speech and channel codecs 3, 21; which may all conveniently
In a mcroprocessor, and whose functions will now be descri bed.
The>speech codec 3 operates according to programdata stored in the nenDry
7. The program data includes data based on signal coding gQg, éﬁl

al gori thnms , WORATZM0Q0 it uses-to digitally encode anal ogu ‘%ﬁg S recelved
fromthe user interface 2. These encoded signhals are then passed to a

channel codec 21 which applies error corn@ction, control data and
synchroni sation data to the signal before passing the resulting signal
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memory space is used first. The second element {23} then completes this step
{step 204 by generating a response 304, which is received by the first slement
{step 104}, indicative of whether the second element has the required capacity
available in its writable memory space, including any such memory space currently
occupied.

it the response {304) is negative, the first element {22} next transmits an
enquiry as to how much capacity is available, and the second element (23)
generates a suitable response {step 308). The process is then repeated, {steps
102-104), but with the first element selecting (in step 102} a program requiring
only the memory capacity now known to be available in the second element. On
this cycle, the response 304 will of course be affirmative.

When the response 304 is that the capacity of the second element is
suitable to use the selectad program, the first element 22 (step 109} transmits a
signal enquiry {308) as to whether the second element already has the program in
its memory. The second element {23} transmits {210} a response {310} indicating
either that it already has the program, or that it requires the program to be loaded.

The identity of the individual program is stored as a flag In stores Bai, 8bi
etc and this used in the step 210 in order to establish whether the respon.;se 310
to the enquiry {309} {indicating whether the program is already loaded in the
memory of the mobile unit) should be in the affirmative.

If the response 310 is negative the first element 22 next transmits the
required program [step 111) as a signal 311 which is received {211} by the second
element 23.

The second element 23 is now able to start co-operating with the first
element 22 to make calls {312), by exchanging signals with the first element
{steps 112/212).



20. It may also nonitor the output of the channel codec 21 and/or speech
codec 3 to nonitor the quality of the decoded signals. The signalling unit
5 is arranged to WO 97/ 29606

PCT/ GB97/ 0026&¢o 67-spesscr at e si gnal s whi ch are encoded by the ®EXERFOB6Hec 21
for transm ssion by the transceiver 20. These signals include data

retrieved fromthe nenory 7, The nonitoring and control neans 6 nonitors *
t he operation of the signal nonitor 4 and The contents of the menory 7 and
controls the operation of the signalling unit 5 5 and the transfer of data

between the menory FrRadhbbeiued 986&ites OHRC amoukalal BiBNailG réqned) tshRe bp the
t el ephone fromthe base station control system 10, and this maé‘ be received
by the channel ideBHfyingheaprpachy s &er @gmey M@psnéﬁﬁ&&/.“ﬁfadf' WYiRg e t he

Menory 7 in mo&ledted pldgrant REavORIZRAY first Rérnial [RETRRSpRINg RO UEABT @ BicRrawh Gh es
8ap, 8bp, etc. for _storing programdata, w.th . . )
step 109} for which the second terminal {23} has insufficient capacity.

' 5 The initial exchange of information and program loading can take place
over a signalling channel or spare channel capacity when the first element (22)
first establishes contact with the second element 23. However, when an actual
call is to be made, the downioading process 311 would delay the call set-up time,
To avoid this problem, if a call attempt {107} takes place before the selected

10 program can be loaded, the downloading step 111/211 is not followed, {or is
interrupted if it has started), and the method starts again {step 102} to search for a
suitable program which is aiready loaded in the second element {23].

The detector 15 is arranged to detect the responses 304, 306 and 310
received from the second element to the first element to identify whether the

15 capacity is suitable for use of the selected program, or whether a further upgrade
is possible and whether the seiected program is already loaded. The transmitter
17 generates the signals to be transmitted to the second element (303, 305 and
309).

The program selected in step 102 may be the default program stdred in

20 the address D in non volatile memory 8, in which case the capacity required in
over-writable .memory (signal 303} is zero, and the responses 304 and 310 are
always affirmative. '

As the system must be compatible with slements which are not
programmable, the first element 22 must be capabile of operating in a mode which

25 ensures that communication is made with such non-programmable elements using
programs which they have already permanently loaded. Standard network
elements, not having the upgrade facility, will in general not be capable of
responding to the requests transmitted to them {303, 305 and 309} and it is
therefore necessary that the first element 22 responds appropriately in the absence

30 of a response to these requests. in the case of an element which carries a number
of programs but is not upgradable, the element may already have the selected
program loaded, in which case the first slement 22 must respond appropriately to

a response from the second element indicative that the chosen program is present.



10 corresponding identifier stores 8ai, 8bi etc for storing correspondi ng
identifiers. The stores 8ai, 8ap, 8bi, 8bp etc are progranmabl e
(overwritable) e.g. random access nenory (RAM or electronically erasable

programmabl e read-only nmenory (EEPROM). The latter is pref Q:IPS n&gs‘?ata
stored i.n RAQT78%%st if power is lost (e.g. through di scoﬁﬁgc TONZoF t he

battery), whilst EEPROM data is only erased by 15 entering a speci al '
signal . However, RAMis cheaper to providg There is also a non- volatile
read-only nmenmory 9 which includes a program store BU containing a "boot -
up" program and anot her program store D containing programdata for a
"defaul t" codée aflewderasnch@ situatipn thy raameds| I03 nwhemitted 4d-the fipsts plemest ARy
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by users, to allow one user to
already in the memory of the second element.

In circumstances where the second element does not carry any alternative
program, then it is likely to be incapabile of transmitting responses to the régquests

10 303 and 305. If no response is received by the first element 22 in steps 104 and
106 the first element is arranged 1o select the default codec at the next iteration of
step 102. When the default codec has been selected, the first element 22 is set
to operate in steps 104, 108 and 110 as if an acceptable response is received,
whatever response [if any} is actually received from the second element.

15 The two elements 22, 23 may both be items of customer equipment
having programming data carried within their programmable memories. In this
case, the exchange of data may be similar t'o that described with reference to
Figure 5, except that after steps 104/204, if the outcome is negative li.e. the
second terminal 23 has insufficient capacity for the proposed programj, the second

20 terminal 23 initiates the second phase by enquiring what capacity the first terminal
has {step 105}l and selecting a suitable program from its own store accordingly .
istep 102). On this second phase the response 304 must be affirmative, since the
second phase only occurs if the second element 23 {now carrying out the gnguiry
103} had insufficient memory to store the program initially proposed by the first

25 element 22, and therefore any program the element 23 already has in its memory
must be accomodatable in the {arger memory of the first element 22. The réles of
the first and s;econd terminals are thus transposed in the next phase. Thus the
transactions involve an exchange of “bids” to offer appropriate programming .
techniques, and if one of the terminals does not already have the program

30 eventually selected, then that program is transmitted {step 311) to it from the
other terminal.

To avoid uncontrolled dissemination of such enhanced programs, the

system may be arranged such that a program acquired from a first element by a



different tel ephones (e.g. a | owpowered hand-portable unit and a high
powered unit fitted in a notor vehicle). Individual SIMs may be arranged to
provide programdata to nodify the contents of the nenory when they are
fitted to the ¢gbppgne. The nobile radio network shown in Fipgayensinozes
illustrati-vely a cellular 30 tel ephone network, also conprises a radio base
station control system 10 in radio communication with the nobile tel ephone *
1, and connected to a nobile tel ephone netvidr k generally represented as 1

1. WD 97/ 29606

station control system L0 in nore ase s t|on con
10 conprises a eftabiisbmenteet i@%mtlen@@ﬁvw th\lad;edm;bdmgmsngmhals. rvieimaed

from.the networg, J.iame, ffglr ei{n?;ﬁé rBySerr%tr%Sfor %jé Brozl'agrp % mc]cudg rgn%rnyp lg;[’l %p %t eérIt

the base station site
copy-protectlon, to ensure that the program in the second terminal only operates

' - 5 correctly when éommunicating with a terminal having a unique identity code, that
code being specific to the first element.

Among the codecs which could be introduced using the system described
above, are muhi-rate codecs capable of adapting to prevailing channel conditions.
Such a codec is capable of switching readily between two or more modes. For

10 example, in conditions of good channel quality a linear predictive coding process
for analogue-to-digital conversion may be used by the speech codec 3 which
operates at 5.6 kbit/s. The channel codec 21 adds an error correction algorithm,
e.g. Viterbi coding. adding a further 3.4 kbit/s, allowing the signat to be carried on
a "half-rate’ GSM channel {11.4 kbit/s). However, if channel quality deteriorates, a

15  more complex error correction coding is used, requiring 14.8 kbit/s. This requires a
‘full-rate’ GSM channel {22.8 kbit/s). {In both cases 2.4 kbit/s. control and
synchronisation overhead makes up the balance of the channel capacity). A
control signal is transmitted to indicate io the co-operating unit that such a change
is to be made. The change may be initiated by either unit, according to which one

20 detects a deterioration in signal quality. Running an adaptable codec of this type
would be particularly appropriate for circumstances in which channel quality’ is
initially close to the quality threshold above which half-rate coding is acceptabie, or
if the mobile unit is in rapid motion, so signal quality can be expected to change
rapidly as the mobile unit approaches or recedes from the base station, or in

25 circumstances where demand for available channets is changing rapidly, such that
a switch to or from half-rate coding may become appropriate in order to balance

signal quality against the number of calls that can be supported simultaneously.



5 (12), and vice versa. The transceiver 13 can operate according to any one
of two or nore different codec ) ed under the control of a
control unit 14. The control u“"lmgﬂwﬂmgﬂ" signal generator 17 which
gener at es si%nal s for transm ssroncbytt antenna 12, a resgﬁﬁagyg&&%ct or
15 which.is WONBMEPve to signals received by the antenna, varity
measurenent unit 16 for exchanging 10 test data, by way of the antenna 12, *
with.a co-operating nobile unit 1 to estabkish the—si-gpat byt of the
i nk between the two. The control unit 14‘?5' SO 3Hf3r§ﬁgﬁaH§g?%éE§“r ANSM Ssi on
means 18 which is configured to retrieve progra dat aRERLBRER nenoly 19, and
transmt it to the nobile unit by way o anténna 1Z2. It wll be
appreciated that, although illustrated as being incorporated in the 15 base
station site 12, sone or all of the elements described may be |ocat’ed
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controller' (B

exchanging data (301} to identify the most appropriate program data to
use for communication between the first and second elements,
exchanging data {308, 310j relating to the program data already available
10 to each element; and
if the second element does not aiready have available to it the identified
program data, transmitting {311} the program data from the first element t‘o the

second element.

15 2. A method according to claim 1 in which the first and second elements
each have a memory for storing program data relating t0 one or more modes of
operation; and the method comprises the steps' of:

transmitting a signal (309} indicative of a proposed mode of operation
from the first element to the second element;

20 detecting the initial signal at the second element;

transmi‘tting a response signal {310} from the second element to the firs.t
element, the response signal {310} having a first characteristic if the memory in
the second element does not contain program data for the proposed mode of
operation indicated by the signal, and having a second characteristic if the memory

25 already contains the program data;

transn:\itting the program data {311} from the first element to the second
element if the first characteristic is detected; and operating the elements according
to the proposed mode (312} if either the first or the second characteristic is
detected.

30
3. A method according to claim 1 or claim 2 in which the method further
comprises a process for selecting the proposed mode of operation, the process

comprising the steps of:
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The operation of this systemw || now be described, with reference to the
flow chart of Figure 4. | ' mmlleps performed by the network are
| abel led 101 to 112, the mﬁmmmm y the nobile tel ephone are
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if the second element does not have appropriate resources for supporting
the necessary program data, repeating the mode selection (102} and signal
exchange (308, 310} steps for further modes of operation until a mode of

operation compatible with the capabilities of the second element is identified,

4. A method according te claim 3 in which signals (303, 304) are initially
exchanged to determine whether the second siement has appropriate resources for

the selected program.

5. A method according to any preceding claim, in which if the second
element {1] does not already have the identified program data and a call attempt is
in progress, the transmission of program data {311} is interrupted, and the mode
selection {102) and signal exchange steps (308, 310} are repeated for further
modes of operation until 2 mode of operation for which both elements are aiready
programmed is identified.
:
6. A method according to any preceding claim, wherein ‘the mode of

operation is an analogue/digital speech encoder/decoder process.

7. A method according to any preceding claim, wherein the first element is a
cellular radio fixed base station and the second element is & cellular radio mobile

station {1).

B. A méthod according to any of claims 1 to 6, wherein the first and second

elements are telecommunications terminals.

8. A method according to any preceding claim, wherein the program data

transmitted from one network element to the other is configured such that it can

i
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(connection-type, chan and transmts (109) a signal (309)
to-the nobile tel ephongﬂmﬂgﬂu“mﬁ'""mLe sel ected programis al ready

| oaded in the nenory 7 df thelnobil® t'el ephone. At the Flr d@d hone 1,
this code Wa¥%acted by the channel codec 21. An identity ¢co or each
i ndi vi dual codec is 5 stored as a flag in s . The ¥
noni toring and control unit (6) causes {fe %r&i‘iﬁﬁ)%&)%@l earched to
identify if any of the program code flags Hai, BREPIROED corrésponds to the
proposed code, and causes the signalling urf step 210) a
response (320)( bec gardiiferg telesorrieuninationn deansactions distweast thase it @etwiorkhe
memory 7. |fieldafes €sponse is affirmative (Y) the nobile tel ephone and 10
base station contfol system conmence operation using the selected program
I f the response is negative (N), the base station control system next

generates (3185) a y | Iable I n
the nobile iﬁlt ('5115' d{t %%?%%%&%%%%?%mWhm%&ﬁe te?y Lgne :
gener at esb ( progper2 08la sa:rtsbieﬁqmo@tm@sgmgm@@n ®xssdonthelemmest:i nf or mat i on,

the base station JQ.th

£1E) for selecting the most appropriate program data to use for
commu;\ication between the first and second elements; and
means {15,17) for exchanging information relating to the program data
already available to each element;
10 means {18} for transmitting the selected program data to the second
element if the second element does not already have available to it the sealected

program data.

11. An element according to claim 10 having a memory {19} for storing
1% program data relating to one or more mades of operation;
means {17) for a transmitting a signal {309} indicative of a proposed mode
of operation to the second element; .
means {15) for detecting a response signal received from the second
siement, the response signal {310} having a first characteristic if the memory in
20 the second element does not contain program data for the proposed mode o_f
operation indicalted by the signal, and having a second characteristic if the memory '
already contains the program data;
means {18) for transmitting the program data to the second element if the
first characteristic is detected; and means (13, 14) for operating according to the

25 proposed mode if either the first or the second characteristic is detected.

12. An element according to claim 10 or 11, being & cellular radio fixed base

station control system.

30 13. An element of a telecommunications system capable of receiving program

data {8} for controlling its operation from another element, comprising:
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15 determ nes whet her th| icient for the selected program
(step 108), and, if it |s ﬂj%’m ]‘ﬁbﬁnt 10 transmts the required
codec program (step 111) a ich is received (211) by the
nobi | e tel eRp@Psmees FOr coOpyright or ot her reasons there naCTEB9?/00264
restrictions on the use of certain programs, for exanple to _custoners of
certain networks only. This may 20 reqw{ge t{HEHIS tINEEE HASOBEENTE shoul d not
be disseminated to 'roaming' units; that I's qustonggpg_mgone ngt wor K
currently connected to another. A check on the-ttser—+dgent+ty—rmay therefore
be required. Alt hougharisn(ﬁ ¢aiedfor rexBhangirg dates rel@ngr &t ehe regramudsta (8)
addresses, it | t_a pro q city
will require ﬁ%éraéjk' sp ;1%8%9 kttfg(r% %gggmeg'?oar}da%rr%qﬁ{nrgm% Hét t(%%g?n ngqg%ﬁ?%? and
a program reqapprnngatapf@rzge daapamsbyowmnmenseztabecbetWeQMemmws Zndt t he
expense of two or g C t r

oref erable that an”R §nsp'iﬂ fo@”ﬂéz&@ﬂgc d’gmﬁ@ The. &Q?r%}nl %éarta%ﬁs krYe oIth
capacity-irbt hbmobxflthe Bbh'@phdm tlotl drepdp bhve gvadsaltle toit tlhhedmfleotbmﬂ:rmdec
program the pase station control system 10 selects (step 102a) 30 another
codec suitable for the channel conditions, but requiring no nore nmenory

*

14. An element according to claim 13 having a memory {7} for storing program
data relating to one or more modes of operation; '
10 means (6} for detecting a signal {309} indicative of a proposed mode of
operation,
means (5] for transmitting a response signal (310} to the other element
having a first characteristic if the memory (7} in the second element does not
. contain program data for the proposed mode of operation indicated by the signal,
16 and having a second characteristic if the memory {7) already contains the program

data;
means {9) for receiving program data. from the other element; and
means {3} for operating the element according to the proposed mode.
20 15. An etement according to claim 13 or 14 further comprising means {5} for

transmitting a, signal {304} to indicate if the element has appropriate resources to

operate according to the selected mode of operation.

16. An element according to eany of claims 13, 14, or 15 being a
25 telecommunications terminal.

17. An element according to claim 186, being a cellular radio mobile station.

. 18. An element according to any of claims 10 to 17, wherein the mode of

30 operation is an analogue/digital speech encoder/decoder process.

18. A method of setting up a telecommunications connection, substantially as

described with reference to the drawmgs
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capacity than that available in the nobile tel ephone (1). WO 97/ 29606

PCT/ (B97/ 00264 9 The network m nsmts a signal enquiry

(309)" as before, to deterni neE' WWliﬂuﬂmwe tel ephone 1 already has

t he progran1 ?ggﬁgméstep 109), "and the &ighalling unit 5 aaﬁé? enerates a
%ﬂg 2640

response- he Tesponse 310 is again negative the networ
transmts 5 the required codec program (step 111) as a signal 311 which is +

recei-ved (211) by the nobile tel ephone 1. 3ghe] i s now abl e
to start co-operating with the network 11 to EgTs T297* by
exchanging signals with the network (steps 11p/212)BEPEAGED niti dl  exchange

of information and program | oading can take place 10. over a signalling
channel or sp&0e chAneiicomapniiatiyns\Biemeht) SuBRhISIYUR desthbed With reference

to the drawings.
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establishes contact with the base station 10. However, if an actual call is
to be made, the downl oadi ng process 311 would delay the call set-up tine.
To-avoid this problem if a call attenpt (107) takes place before the

sel ected pro ranlﬁgn be | oaded, the downl oadi ng step 111/ 2pdr/GBoTeae64

f ol owed, nt errupted i f it 15 has started), and the nethod starts
again (step 102a) to search for a codec,suitable for the channel condi ti ons
and nmenory capacity of the nobile teIepH ne (1) which is already |oaded in
the nobile tel ephone (1). The detector 15 in the base station is arranged
to detect the responses 306 and 310 received by the network fromthe nobile
tel ephone to identify 20 whether the capacity is suitable for the chosen
codec and whether the programis already |oaded. The transmtter 17
generates the signals to be transmtted to the nobile tel ephone (305 and
309). The proggamsel ected in step 102 or 102a nmay be the defaylt program
stored in theg# \V;)DS Din non-volatile nenory 9. The def ro mw ||
al wayss 25 be selecied if the capacity available in ové j tabl-e nory
(signal 306) is I'esp than that required by a Stored by the base
station 10, and may} be o

3
1 20 BSC
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CODEC CODEC
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B MONITOR | -+
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sel ected as being the optinmumfor the prevailing conditions, in other
circunstances. |If the default programis selected the response 310 w |l

al ways be affirmative. 30 In order for the systemto be conpatible
W th existingo¥hide tel ephones which are not programabl e, PCHIEBITOOKEr K
must™ be capabl e of operating in a node which ensures that such nobile

t el ephones are neverthel ess communi cat edv t h usi ng the prograns which théy
have in their permanent nenories. Standard WO 97/ 29606

PCT/ GB97/ 00264 10 nobil e tel ephones, not having the upgrade facility, wll
in general not be capable of responding to the requests transmtted to them
(305 and 309) and it is therefore necessary that the base station control
system 10 responds appropriately in the absergof a response to these
requests.

Ba
* 8ai Bap _ g
8b
8bi 8bp 7
8¢
Bei - 8cp "’/
8d
8di 8dp F‘/
{
I
1
L e e — - ‘._ ________________

Figure 2



5 Some nobil e tel ephones do not carry any alternative codecs, and
may be incapable of transmtting responses to the requests 305 and 309. If
no response is received by the network elenent 10 in step 110 or 106 the
base station cgples@eesystem 10 is arranged to sel ect the def Wcﬁﬂﬂﬁ'{uat
the next iteration of step 102a. Wien the default codec has been selected,
the base station control system10 10 is g&g to operate in step 110 as if «
an aceeptabl e response is received, whatev response (if any) is actually
received fromthe nobile tel ephone 1. In the case of a nobile tel ephone

whi ch carries a nunber of codec prograns but is not upgradable, the nobile
t el ephone may have the selected programin its permdient nenmory, in which.
case the network elenment 10 nust 15 respond ap?LEQypately to a response
(310)- fromthe nobile tel ephone indicative that chosen codec programi s
present. Periodically whilst a nobile tel ephone is in communication wtjh a
base station, the channel quality and other properties are nonitored a a

decision is taken as to whether a differgnt codec program woul d be
appropriate. If a change is 20 deened agpropri atijg, the process descriﬁed
above is repeated fromstep 102a (t
CODEC - -
]
{
|
l.
RESPONSE :
\/ —— DETECTOR -
\ !
15 |
|
]
QUALITY I :
MEASUREMENT| — T — —| CONTROL
12 | 10
I
16 | 3
] 14
' i
QUESTION
| TRANSMIT [T
\ !
}
A 17
!
PROGRAM f
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- 18
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selection of a codec suitable to the prevailing conditions and nenory
capacity of the nobile tel ephone 1) An alternative node of operation will
now be described, in which program 25 data is exchanged between two

net wok k el enerwao##60623. These nay be a base station and rmbiéJé_#B[}i}go

anal ogous to the base station 10 and nobile unit 1 already d 1T 264, 1t
they may instead both be network term nat¥8ns. A particul ar application is .
t he conveyance of digitised signals at a non-standard bit rate when both
term nations are capBSEsraginseipporting such a rat eMoMIEStEE#HBNEC ONTTUNI cat i ons
30 carriers carry individual calls digitised at a standard bit rate
(typically 64 Kbit/s), ()Phese may be nul tipkexed together at,higher rates

m

but each individual c e 64 Kbi trs+s3= Ghrtain types_q all involve a
coarser digitisation  in pggticularn smlgﬁj‘]?uler t elfephond systens
operate over the radip_interface 16 Kbit/s, tqgc®mice WO 97/ 29606
PCT/ GB97/ 00264 '

SELECT J?OZ

CODEC 309

IDENTIFY PROGRAMME

LOADED
ALREADY?

RESPONSE (YES/NO)

WHAT CAPACITY
1S AVAILABLE? [ ~ -J— = - =
"] RESPONSE (CaPACITY) | = ~ -~

308

/309
210
IDENTIFY PROGRAMME EOADES
ALREADY?
RESPONSE {YES/NO} o N
Y
310 y
107
ALL ATTEMPT [ —
N 307
A Y
i ] = "]OOWN-LOAD PROGRAM [-»— ~

+ ‘ 12 111 312 Zﬁ 2€2+
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-~ - - P/ SUBSEQUENT CALLS |- - - P
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the radi o bandwi dth required. Neverthel ess, conventionally such signals are
re- converted to the 64kbit/s rate for transm ssion over the fixed network.
This®is necessary because the call could be to terminals not fitted for
operation at ae7hosoer bit rate, (e.g. a conventional telephporBewmtear
because the fixed network is 5 designed for_  operation at the higher rate.
However, if the terminals can ascertain tRA&t they are both capable of the =«
non- st andard node of operation, or one term nal can be programmed by the

ot her to achi eve suchesmmaapability, this all ows JEgNaLRet ween t hose
termnals to be made using this non-standard node. The network el enent 22
has a capability to domnybad program dat a %o the 10 nehﬁﬁgk el enment 23,

whi ch has t he capabil ity receive descri bed, both

el ements may have botlh capabilities a data may be transm‘tted in
either direction. As {he fu*tloifof gé%% ™Y 22, P3 relevant to the
follow ng descript+er-afe simlar t he badse—gihtion 10 and
nobile unit 1 alfreadyraésesri;ped, a description of these ens will not

be repeated her¢. 15 |sEEct | J The operation3®f this systé¢gmwill npw be
described, with|referpAt¥ o the flow cha;/t of Figure 5¥ In Figufe 5 the

steps perfornmed|by the vl t elene tgsogmz?masﬂfr 04
0
USE CHOSEN PROG
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RESPONSE (YES/NO) [~~~ -
305 304 N oY A
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| abelled 101 to 112 , by the second term nal 23 are

| abel | ed 201 to 212, and ﬂﬂﬂ‘ﬂ"gmwmlnml ween the termnals 22, 23 are

| abel | ed 301 to 312. Wer€e the StePps are* conmon with the process shown in
Figure 4, the same 20 reference nunmerals are used. Wen initial contact is
est abl i shed beWRZR%ie first el enent and the second el ement, PAT/GBIING2E e
of control signals 301 is carried out betwgen the first el ement and the <
second el enent (steps 101, 201 respect|velné) Th| s |dent|f|es the type of
connection to be made, the qualit

25
connecting the, el & v
carri ed ogt i ArERlS éb‘h? °§S‘§ h?ﬁ?n gn?vhdmb’o “p* pro%r am (5%33}}

volatile nmenmory 9. The first elenent (22) Next selects a preferr_ed program
(st.ep 102). It then transmts (step 103) a signal (303) to the sécond

((all\lg[rgn: hi’i?d![ ﬁgt gggo; eI emen{:'f Qém rayt &%"hﬁavegﬁ%ngé%g{g% }gé&?n
its nmenory, butelatnethand sﬁcagdaebfnehhef @mmmmcammwstmcremwwleasttthe
];r;rz? yel( EX'I\E/IH§ E’éﬁﬁ%\ﬂe Q 'nss):apaﬁe of tg'asr;[sre'rpm%gdi)rdgrt hecha({‘aa B\?ecrjthay te?efco%rngusn?rpalﬂ%ns
connection to the second element for controlling the operation of the second
element ; the method comprising the steps of:
exchanging data (301) over the telecommunications connection to identify
’ the most appropriate program data to use for communication between the first
10 and second elements,
exchanging data {309, 310} over the telecommunications connection
relating to the program data already available to each element; and
if the second element does not already have available to it the identified
program data, transmitting {311} the program data over the telecommunications

15 connection from the first element to the second efement.

2. A method according to claim 1 in which the first and second elements
each have a memory for storing program data relating to one or more modes of
operatron. and the method comprises the steps of:

20 transmitting a signal {309) over the telecommunications connectlon
indicative of a proposed mode of operation from the first element to the second
element;

detecting the initial signal at the second element;
transmitting a response signal (310} over the telecommunications

25 connection from the second element to the first element, the response signal
{310} having a first characteristic if the memory in the second element does not
contain program data for the proposed mode of operation indicated by the signal,
and having a second characteristic if the memory already contains the program
data;

30 transmitting the program data {311) over the telecommunications

connection from the first element to the second element if the first characteristic
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Eggaiftcgnd el emuuﬁﬂulﬂnlmmﬂlr gated to determ ne whether the total

PCT/ GB97/ 00264 1?2 &vall abl € (addresses 8a, 8b, 8c, 8d etc) is sufficient to
neet .t he requirenent of the proposed program Although indicated in Figure
3 as separ at e WoH2g6Rual addresses, it will be appreciated thaermegeam
requiring a high capacity will require nore space than a programrequirings
a |l ower capacity, and a program5 requiring a |arge capacity may be added
to the nenory 7 at the expense of two or A@®2e-prograns requiring | ower
capacity. Cearly it is preferable that any enpty nenory space is used
first. The second ele 2 rrpl etes this step (st 204)
generating a re8 8H’§5 gg’ﬁ"’ %T RY tEeP L acending do the EPPEF%{:)@?@ (‘%’lépf
104), indicati veithef thelteshen th BecaiRICENathcRdRUB N adigstelthe required capacity 10
available in its witable nenory space, including any such nenory space

currently
3. A method according to claim 1 or claim 2 in which the method further

5 comprises a process for selecting the proposed mode of operation, the process
combrising the steps of:
identifying the type of connection to be made (301):;
selecting (102} a mode of operation suitable for the said connection type,
tor which the first element has the necessary program data;

10 exchanging signals {305, 306} over the telsecommunications connection
between the first element and the second element to determine what resources
are available to the second element;

if the second element does not have appropriate resources for supporting
the necessary program data, repeating the mode selection {102) and signal

15 exchange (309, 310} steps for further modes of operation until 2 mode of

operation compatible with the capabilities of the second element is identified.

4, A method according to claim 3 in which signals (303, 304) are initially
exchanged K over the telecommunications connection to determine whether the

20 second element has appropriate resources for the selected program.

B, A method according to any preceding claim, in which if the second

~ element (1) does not already have the identified program data and a call attempt is

in progress, the transmission of program data {311) is interrupted, and the mode

25 sslection (102} and signal exchange steps (309, 310} are repeated for further
modes of operation until a mode of operation for which both elements are already

programmed is identified.

6. A method according to any preceding claim, wherein the mode of
30 operation is an analogue/digital speech encoder/decoder process.
e —
This Sheet Has Been Rep REPLACEN El Y oot
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occupi ed. 04) is negative, the first elenent (22) next
transmts a ,lﬂﬁl"]ﬁmeggﬂf&mﬁow much capacity is avail able, and the second
el enent (23) *genera tabl e response (step 306). The process is then
repeated, (steps 15 102-104), but with the first elenment selecting (in
step 102) a pro§¥asm2a%6ui ri ng only the nmenory capacity now knowkrCT/GBRi00264
available in the second elenent. On this cycle, the response 304 will of =«
course be affirmative. Wien the response 304 is that the capacity of the
second elenent is suitable to use the sel eetdd-program the first el enent
22 (step 109) transmts a 20 signal enquiry (309) as to whether the second

el ement al ready has th%ﬂ@éﬁ%&%&?ﬁ%}‘ a%ﬁsﬁgéel n%%asﬁmeg\ﬂgfbl@gﬁrﬁgf etbpgt Isa

transmts (210) a resp that It ready has
program or that defiulaecpdio tised baseptatipraand thebsechudielechenTisea icelier ttayloorhobnlee

I ndi vi dual programis ?ored as a flag in stores 8ai, 8bi etc and this used
in the step 210 im-order to establish whether the response 310 25 to the
enqui ry' (309) (indicati ng whet her the programis al ready | oaded in the
menory of the g"bé e UQ\ ethogoa%l:grd&% tlonantyrl) c Juf s " rrat wherem the first and second

elements are telecommunications terminals.

9. A method according to any preceding claim, wherein the program data
transmitted from one network element to the other is configured such that it can
10 only be used for telecommunications transactions between those two network

elements.

10. An element of a telecommunications system having means for storing
program data suitable for controlling the operation of a second element; '
16 means {16) for selecting the most appropriate program data to use for
communication between the first and second elements when setting up 2 call 1o
the second element over a telecommunications connection; and
means {15,17} for exchanging information over the said
telecommumcatlons connection relating to the program data already avatlable to
20 each element
means {18} for transmitting the selected program data over the
telecommunications connection to the second element it the second element does

not already have available to it the selected program data.

25 11. An element according to claim 10 having a memory {19} for storing
program data relating to one or more modes of operation;
means (17} for a transmittirig a signal (309) over the telecommunications
connection indicative of a proposed mode of operation to the second element;
means {15] for detecting a response signal received from the second
30 element over the telecommunications connection, the response signal {310)

having a first characteristic if the memory in the second element does not contain

REPLACEMENT SUZeT |
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If the egative the first elenment 22 next transmts the
requi re mmﬂam @Hamll ) as a signal 311 which is received (211) by the
second e rrentL 23

co-operating with the first elenment 22 to make calls (312),

The second elenent 23 is now able to start

signals with woee#kissest el enent (steps 112/212). VO 97/ 29608cr/aBo700264

PCT/ GB97/ 00264 13 This procedure reduces the anount of signalling required,

since by identifying the capacity of the nenory (steps 305, 306) before
i dentifying the selected programit avoids #he first terminal (22)

proposi ng the use of a program (i n step 109) for which the second term nal
(23) has i nsuffl CI ent
i nformation and

10

15

20

25

30

f1al exc

(fﬁﬁ) igdfrié prggﬂsqdagpdm rgctéoeratnon mdlcatega\rv]yg%hgfsignal, and

havmg a second characteristic if the memory aiready contains the programi data;
means (18} for transmitting the program data over the

telecommunications connection to the second element if the first characteristic is

detected; and means (13, 14) for operating according to the proposed mode if

either the first or the second characteristic is detected.

12. An element according to claim 10 or 11, being a cellular radio fixed base

station control system.

13. An element of a telecommunications system capable of recsiving program
data {8} for controlling its operation over a teleco}nmunicaﬁons connection from
another element, comprising:

means {5,7,21) for exchanging data over the telecommunications
connection reiating to the program data {8) already available to each element, and
for exchanging data over the talecommuniéations connection to identify the most
appropriate program data to use for communication between the elements; and

means {7} for receiving the program data over the telecommunications
i:onnection from the other element if the element does not already have available

to it the identified program data, and for storing the said data.

14. An eiement according to claim 13 having a memory (7) for storing
program data relating to one or more modes of opsration; -

means (6) for detecting a signal {309} received over a
telecommunications connection indicative of a proposed mode of operation,

means (5) for transmitting a response signel {310} over the
telecommunications connec;cion to the other element,the response signal having a
first characteristic if the memory {7) in the second element does not contain
program data for the proposed mode of operation indicated by the signal, and
having a second characteristic if the memory ({7) already contains the program

data:

L . e et— ..
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over a mem,lumiﬂm | or spare channel capacity when the first el enent
(22) fitig Qmont act wwth the second el enent 23. However, when an
actual call®is td bé made, the downloading process 311 woul d delay the call
set-up time. To avoid this problem if a call attenpt (107) takes pl ace
before the sel eWOS#2%86 pr ogr am can be | oaded, the downl oadi ng R 9254 1
Is not followed, (or is interrupted if it has started), and the nethod *
starts again (step 102) to search for a suitgble programwhich is already

| oaded in the second el enent (23). The deté&ctor 15 is arranged to detect

t he responses 304, 306 and 310. received fromthe second elenent to the

first element to identidaan¥ii@} er rebéivihg progntidays i SovetlithabiekcoMminunicatiohs
the sel ected program or whether a further upgrade is possible and whet her
the sel ected prodioRARGIONATOR 3R OthBLHBReT A8t ransnitter 17 generat'es the

signals to be transm t{efnb g3BRoSEERRTHR! iR da0Hing30 ThePropsdDmodd e

program sel ected in step 102 nmay be the default programstored in 20 the
address D in non volatile menory 9, in which case the capacity required in

over-writable gemyy (HrOfahelacotding & Bain?A9 dr'fs FPHBPBSHBrshY mRBRs &)Gor

are
transmitting a signal {(304) to indicate if the element has appropriate resources to

operate according to the selected mode of operation.

16. An element according to any of claims 13, 14, or 15 being a

10 telecommunications terminal.
17. An element according to claim 16, being a caliular radio mobile station.

18. An element according to any of claims 10 to 17 or 21, wherein the mode

15 of operation is an analogue/digital speech encoder/decoder process.

18. A method of setting up & telecommunications connection, substantially as

described with reference to the drawings.

20 20. A telecommunications element, substantially as described with reference

to the drawings.

21. An element according to claim 10 or 11, being a telecommunications terminal.
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al ways affirmative. As the system nust be conpatible with el enments which
are not programmble, the first elenent 22 nmust be capable of operating in
a node which 25 ensures that communication is made with such

non- progranmabl e el enents using prograns which they have al ready

per manent | y | ®¢QIeR9606St andar d net wor k el enments, not havi ng t h®CUGRIZN364
facility, wll in general not be capable of responding to the requests *
transmtted to them (303, 305 and 309) and it is therefore necessary that
the first elenment 22 responds appropriately in the absence 30 of a
response to these requests. In the case2®f- an el enent which carries a
nunber of prograns but is not upgradable, the elenment nay already have the
sel ected program | oaded, in which case the first elenment 22 nust respond
appropriately to a response fromthe second el enent indicative that the
chosen programis present. WD 97/ 29606

PCT/ GB97/ 00264

STATEMENT UNDER ARTICLE 19

Amendments are made as follows
Claims 1, 2, 3, 4, 10, 11, 13 and 14 are amended
Claims 5,6, 7, 8, 9, 12 and 15 to 20 are not amended.

New claim 21 has been added.
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1119?’9?66'%?1‘1'\637\7"F81"d§2683“"5| tuation the request 303, trdnmitted by the first
€l ement 22 to enquire whether the nmenory-capacity of the second element is
6ui t able—touse the chosen program is formulated in such a way that if the
second el enent is not programable but does carry the required programit
el i mtﬂlﬁmmlm mmﬂlﬁh i's 5 taken by 1fe first el ement in step 104 as

bei ng larly in step 110, the f 2

i n the manner approprl ate to the proggpR)Mgi g pry of the
second el enent. In circunstances where the sec E : @t carry
any alternative program then it is likely to be |ncapable of transmtting

responses to the re ests 10.303 and 305. If, nqo response, ecelve | by the
oy e ot | 2oA ROURELE S0H G &GS HmLNIcBhol ERUETOR hethERg LS e

sel ect theggidallahd G8ESKd aﬁen-rehe oﬂ%%&leb&ﬁhﬁlﬂz&inoﬁ& s94t8kh .wvmcmnesékethe
default codec has been selected, the first elenent 22 is set to operate in

steps 104, ﬁmaelanehﬂ@ocmbiefofaﬁamremgabtt@rareqﬁ@awextbe rtel@eommmmmgsver
response (if an tuaII ceived fromthe second
The Lo ef ERRELo % 3% iRoerkh Effent; fos IO, B apeelipho R dhe second

element ; the method comprising the steps of:

Mist resportd

exchanging data (301) over the telecommunications connection to identify
the most appropriate program data to use for communication between the first
10 and second elements,
exchanging data {309, 310} over the telecommunications connection
relating to the program data already available to each element; and
it the second element does not already have available to it the identified
program data, transmitting {311} the program data over the telecommunications

15 connection from the first element to the second element.

2. A method according to claim 1 in which the first and second elements
each have a memory for storing program data relating to one or more modes of
operation; and the method comprises the steps of:

20 transmitting a signal (309} over the telecommunications connection
indicative of a proposed mode of operation from the first element to the second
element;

detecting the initial signal at the second element;
transmitting a response signal {310) over the telecommunications

25 connection from the second element to the first element, the response signal
{310} having a first characteristic if the memory in the second element does not
contain program data for the proposed mode of operation indicated by the signal,
and having a second characteristic if the memory already contains the program
data;

30 transmitting thté program data {311) over the telecommunications

connection from the first element to the second element if the first characteristic
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11/08/87 16:03 u:\patentsiword\25125 rn’r’
hawng pr.ogrami ng_dat® arrled W|th|nthe|r progra e rrermrles In this

case, *the exchange of data may be sinmilar<to that described With reference

o o, 7 1 e

bposed
progran) the *sellonli 20 terminal 23 initiates fhe se g&cgﬁase
enquiring what capacity the first termnal has ecting a *
sui t abl e prisgiesenttdopnd ppergling sth@reéemgra@mgilr)g (Q;ﬂ@ppmz)"ed @roden ({31 2}eé€ond

hase the rg S maLive, t he second phase only
gccurs i f t‘?‘nﬁ'%gg'%e f%q r%lesn?c a(\(hr%w %?tf%/’sr%t%qﬁ? the enquiry 103) had

i nsufficient nmenory to store the programinitially proposed by the first 25
el enent 22, and therefore any programthe el enent 23 already has in its
memory nust3-be ac%dﬁﬁ@&ﬁaﬁﬂcéfdfm ftoreclainy deor wgm@:mwmmtm mthetieﬂmtrl:ter 22. t
The role o) |r mnal us.transposed in t e nex
phase. éo% Fr s rtbc ons siegevcgllnge hgn ﬁ%é] of bqugatpolno f Bfoce
appropri at e;qmﬁmgairig’rmeﬁg;epeshm gues, and |f one of the term nal s does not

al ready have the pr oqr am 30 eventually selected, then that programis
transmtted (stepdentifyingghetype sheennectpnde beanadentdol):

selecting {102) a mode of operation suitable for the said connection type,

Q
[
¢ D]
&
¢ D)
Qg
D

for which the first element has the necessary program data;

10 exchanging signals {305, 306) over the telecommunications connection
between the first element and the second element to determine what resources
are available to the second element; |

if the second element does not have appropriate resources for supporting
the necessary program data, repeating the mode selection {102} and signal

15 exchange (309, 310) steps for further modes of operation untii a mode of

operation compatible with the capabilities of the second element is identified.

4, A method according to claim 3 in which signals (303, 304) are initially

exchanged over the telecommunications connection to determine whether the
20 second element has appropriate resources for the selected program. '

y

5. A method according to any preceding claim, in which if the second

element {1} does not already have the identified program data and a call attempt is

in progress, the transmission of program data (311} is interrupted, and the mode
25 selection {102) and signal exchange steps {309, 310) are repeated for further

modes of operation until a mode of operation for which both elements are already

programmed is identified.

6. A method according to any preceding claim, wherein the mode of

30 operation is an analogue/digital speech encoder/decoder process.

e
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17/08/87 16:03 u: \patcnts\word\25125v\‘>
Tp avoid uncontroll ed ssemi nati on of such enhanced ,)grams t he system
be arranﬂed such that a programacqui‘red froma first el ement by a

may
}sl\le)cgmﬁm(ﬁ" I" "mt” IIL way cannot be retg ansmi tftTéldS SHERT Wﬂzgégng”/ 22%63”

establ i shment of a’cohnection between thé second and REpiadeper m npl s, This

may be done, for exanple, by arranging for the *
encryption Tor ot H\erneéb%am%ﬂ@gttpcﬂmv precesding ckalmhwhelteﬁrethﬂ ot aernent fsea

second ter I na cOorr e n| cat

t er mi nal ha@\?ﬂ?\} r éadu%lf&gg B ég%% gfon to2b) nghe %ﬁ%o[ dn% Bel*ng °§B8‘%r f "F"émt'BOP'I'Pe

first el engrdtionNTONGg the codecs V\/m ch could be introduced using the system

descri bed above, are nulti-rate codecs capable of adapting to prevailing

channel conditions. Such a codec is capable of switching readily Between

Hear rEed vt v maiod SooofdRRb Sny'd} RS' 1B viherdlf Hhe HEENA o86hd 1V
elements are telecommunications terminals.

9. A method according to any preceding claim, wherein the program data
transmitted from one network element to the other is configured such that it can
10 only be used for telecommunications transactions between those two. network

elements.

10.  An element of a telecommunications system having means for storing
program data suitable for controlling the operation of a second element:

15 means (16) for selecting the most appropriate program data to use for
communication between the first and second elements when setting up a call to
the second element over a telecommunications connection; and

means (15,17} for exchanging information over the said
telecommunications connection relating to the program data already available to

20 each element;

means (118) for transmitting the selected program data over ﬂ;e
telecommunications connection to the second element if the second element does

not aiready have available to it the selected program data.

25 11. An element according to claim 10 having a memory {19} for storing
program data reldting to one or more modes of operation; '
_ means {17) for a transmitting a signal {309} over the telecommunications
connection indicative of a proposed mode of operation to the second element;
means (15} for detecting a response signal received from the second
30 element over the telecommunications connection, the response signal {310}

having a first characteristic if the memory in the second element does not contain

REPLACEMENT SHEET

22 APR 1998

This Sheet Has Been Reﬂlac
. AMENDED SHEET

L]




11/08/07 16:03 u:\patents\word\25125

fqQr anal ogue-to-di glt'converm on may be used by theQeech codec 3 which

operates at 5.6 kbit/s. The channel ¢odec' 21 adds an error correction

al gorlthmm , l""l II odi ng, adding a further 3.4 kbit/s, allow ng the

S|gnal ﬂﬂl & ’Lg hal f-rate' changett-Li—4kbitFsr— However,

i f channel qealtty deterrorates, a 15 re co h@(ﬁéﬁﬁoﬁxﬁoﬁ%tion codi ng

is used, requiring 14.8 kbit/s. This requires h 'fulRERLAGED GSM| channel +

(22.8 kbi t/pzse)gran( uataommtrmasamoged rikbid /o8 . opeeatidnoindivatled \HyC e Bignal, | %

over head rrg\ es up the b nce.of the channel capacity). A control signal is
e

transnitted@8g ﬁ?‘toé‘ldec qtﬁrésttcolfélb%mnq{g alfpdy FW&?"@JBB P&O%thétabs to
be made. The chapge: gy (bg) i Nigki a thar, u co whi,ch one
20 detects a deteri orat(l o)n |r? Si Iérﬁﬂ 'h?qfﬂ;ﬁ Hle R[Pﬁg?rﬁgpan&% apt é’%fe t ec
of this typeleaomminizatioas tqooueetrdmoamrmonateeerﬁm i€ ithe fingtt chieastetibtigvig ch
channel gu%l % LS _I |t|aII 3cl1o‘§e to the r&galitg, t hreshol d above which

hal f-rat® C6H9IE & 6’&%?5% | for fomertingpBFGsdingite the prpRosed anage itbn,
SO signal @Akl ihé fehoPtheesRBAH Wal 161238 dbakgll.y as the nobile unit
approaches or recedes fromthe base station, or 1n 25 circunstances where
demand for avail able channels is changing rapi dly, such that a svmtch to or

fromhal f-r %t € C%\ Q,gmf;%{/ agg&gmn% t%pazrai(r)'rpr'lbagre‘l{ nbe%é:I earce [(l).da??la 0 flxed base
station control system.
10

13. An element of a telecommunications system capable of receiving program
data {8} for controlling its operation over a telecommunications connection from
another element, comprising:
means (5,7,21) for exchanging data over the telecommunications
15 connection relating to the program data (8) already available to each element, and
for exchanging data over the telecommunications connection to identify the most
appropriate program data to use for communication between the elements; and
means (7} for receiving the program data over the telecommunications
connection from the other element if the element does not already have available

20 toitthe identified,program data, and for storing the said data.

14. An element according to claim 13 having a memory (7) for storing
program data relating to one or more modes of operation;

means {6) for detecting a signal {309) received over a

25 telecommunications connection indicative of a proposed mode of operation,

means (5} for transmitting a response signal {310} over the
telecommunications connection to the other element,the response signal having a
first characteristic if the memory (7) in the second element does not contain
program data for the proposed mode of operation indicated by the signal, and

30 having a second characteristic if the memory (7} already contains the program

[ 77 i ST
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of trandmittimg"prdgram data overthe tefeco nectijon to the
second el enent for controlling the operation nt ; the ¢
met hod conpri si ngeae (Ot efos feteivimge peoygamg ddte a ¢v80 1theovelecarhmunications

tel ecommuni cat i gns _connectj on o |dentc| fy the nost appropriate program data

t'o use forCUBRALAR &9 B%‘F(/\Egﬁ’elnﬁ'ea’f rst 10 and second el ements,
xchangi ng dat a fi3a% (S19) ofbieting B bhEHRUEMIHFR1LOAE ﬁmgtmﬁe e.r €l ati ng

to the programdata already avaiTable to each el énent; and i ‘'second
el enent does not already have available to it the identified

5 15. An element according to claim 13 or 14 further comprising means (5} for

L

transmitting a signal {304) to indicate if the element has appropriate resources to

operate according to the selected mode of operation.

16. An element according to any of claims 13, 14, or 15 being a

10 telecommunications terminal.
17. An element according to claim 186, being a cellular radic mobile station.

18. An element according to any of claims 10 to 17 or 21, wherein the mode

15 of operation is an analogue/digital speech encoder/decoder process.

19. A method of setting up a telecommunications connection, substantially as

described with reference to the drawings.

20 20, A telecommunications element, substantially as described with reference
4 -

to the drawings.

21. An element according to claim 10 or 11, being a telecommunications terminal.
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program data, transmitting (311) the program data pver—he \po< Coty
t el ecommuni cati ons 15 connection fromthe first el Mmmrd oS
el efnent. 2. A nmet hod according to claiml in whjc and |second
el enents each have a nenory for storing program dal relltg L‘gq ¢ qng or
nore nodes of operation; and the method &onprises fhe s % o?: 20
transmtting a signal (309) over the tel econmunicat il
i ndi cative of a proposed node of TEDEPHONRSKSIEM he first elenment td the
second el enent; detecting the initial signal at th —
transmtting a response signal (310) over the tel ecomunications 2
connection fromthe second elenent to the first elenent, the response
signal (310) having a first characteristic if the menory in the second

el enent does not Theriresent jpvenfioarekdtes fo fetaphomesystenyso $iEd ofipatticulbr oper at i on

I ndi cated by the signal,.an aving,a second ch cteristic it the nmenory
al ready cont®8P gatlpp[go BPB&?&%PE‘QP%?)%WS’ ut can afSPmﬁPP ?”?Fﬁnluhg ogram data
(31 1) over ghemkel ecommuni cations '

The GSM (Global System Mobile communications) cellular telephone system
currently supports three speech coding algorithms, the 13 kbit/s “full~rate” codec
(coder-decoder), the 13kbit/s “enhanced full-rate” codec and the 5.6 kbit/s “half-rate”
codec. Control programs, based on these codec algorithms, are stored in read-only
memory (ROM) within the telephone and the fixed part of the network, typically in a
radio base station control system. It is envisaged that improved algorithms, providing
more accurate or faster coding, will be developed in the future, but if the customer is
to make use of such an algorithm he has to replace his telephone by one programmed
with the new codec algorithm. Conflict can arise between the customer and the

network operator over who should bear the cost of such replacement.

Various proposals have been made for upgrading or modifying systems for
telecommunications terminals in which an upgrade program is transmitted over the
network from a network based control facility, allowing the upgrading of suitably
programmable telephones. (See for example DE3721360 (Deutsche Bundesposte)
and EP0459344 (Alcatel). However the upgrading program takes time to transmit,

and mobile telecommunications terminals have finite memory capacity.

According to one aspect of the present invention, there is provided a method
of setting up a connection between a first element and second element of a
telecommunications system in which at least the first element is capable of
transmiiting program data over the telecommunications connection to the second
element for controlling the operation of the second element; the method comprising

the steps of:



connection fromthe first el ement to the secerd—et T d first
characteristic 17 is detected; and operatj Iﬂ%ﬁﬁ@ﬁ iccroding to
the proposed node (312) if either the first prfthe second cHaracteristic is
detected. 3. A nmet hod according to claim1l Org gkﬁgqyg,ir ich the

met hod further 5 conprises a process fo? sel gcfing e .propdsdd node of
operation, the process conprising the steps pfl—tdent+tyrnmg—the type of
connection to be made (301); selecting (102)}a node of operatijon suitable

for the said coniehingip ddtPever iy telsbbrinubitatidisToohnehiontaid thémosecessary
program data; 10 exchangi ng signals (305, 306) over the

t el econmunidPRIIPSEtS RregrEdatate use forcommunication betwaen i firskand sepends econd

elenent to e‘f&ﬁ&ﬁéﬁ ne what resources are available to the second el enent;

exchanging data over the telecommunications connection relating to the
program data already available to each element; and

if the second element does not already have available to it the identified
program data, transmitting the program data over the telecommunications connection

from the first element to the second element.

This arrangement ensures that program data is only transmitted if the program
data is required for the connection currently being set up. This reduces the amount of
data transmitted, and reduces the likelihood of memory in the second element being
over-written unnecessarily. The appropriateness of program data may be determined
in relation to the type of signal to be transmitted, the quality of the signal, the memory
capacity of the second element, and the capabilities of any intermediate links.

In a preferred arrangement, the two elements may be a radio base station and a
mobile station of a cellular mobile radio system. Alternatively, they may be two
telecommunications terminals, communicating with each other over a
telecommunications network. The program data transmitted from one network
element to the other may be configured such that it can only be used for

telecommunications transactions between those two network elements.

According to another aspect, the invention provides an element of a
telecommunications system having means for storing program data suitable for
controlling the operation of a second element;

means for selecting the most appropriate program data to use for
communication between the first and second elements when setting up a call to the
second element over a telecommunications connection relating to the program data
already available to each element;



if the second el enent does not have appr opgi-at-e—resou.ces-f-ar supporting
the necessary program data, repeating the R AEMENTEHEEEU2) and signal
rd . n

15 exchange (309, 310) steps for further npdps—of—operatt until a node of
operation conpatible with the capabilitiesjof th,? econd €l gnent is

I dentified. 4. A nmet hod accordi ng td cla m13 P‘ “vihich isijgnal s (303,
304) are initially exchanged over the tel epotmunications.dorjnection to

det erm ne whether the 20 second el ement hap appropriate resgurces for the
sel ect ed progr ameans for exéhangirpadfomnatiortovey thecsaiitpteporamedications) ai m i n whi ch

I f the second elenment (1 oes not  .already haye the identified program data
and a cal | cﬁﬁqgﬁﬁ?r?qéu%%ﬁgwpwdﬁtﬁ@?ﬁﬁ%ﬁ%;&@melﬁmﬁﬁt& am data (311)

is int t ed, ; j ' I h t

is interrupte MF@W&%@%J&E%%%Q&&%&@E%& exchange steps

(309, 310) are repea operation until a node of
oper at i on fteleconmiuhicitins cehmection o the sccahd elrthenpif thyyr seoorslelerpentdlent ndti ed. 6.

<"an anal GUBMPORe ep R Bal R e PREBRER Ly ocess. o

According to a further aspect, the invention comprises an element of a

<)

telecommunications system capable of receiving program data over a
telecommunications connection for controlling its operation from another element,
comprising:

means for exchanging data over the telecommunications connection relating to
the program data already available to each element, and for exchanging data to
identify the most appropriate program data use for communication between the
elements; and

means for receiving the program data over the telecommunications connection
from the other element if the element does not already have available to it the
identified program data, and for storing the said data.

Preferably, the first and second elements each have a memory for storing
program data relating to one or more modes of operation; and the method comprises
the steps of:

transmitting a signal over the telecommunications connection indicative of a
proposed mode of operation from the first element to the second element;

detecting the initial signal at the second element;

transmitting a response signal over the telecommunications connection from
the second element to the first element, the response signal having a first
characteristic if the memory in the second element does not contain program data for
the proposed mode of operation indicated by the signal, and having a second
characteristic if the memory already contains the program data;

transmitting the program data over the telecommunications connection from
the first element to the second element if the first characteristic is detected; and



18 7. A nmet hod according to any precedis
elenent is a cellular radio fixed base st
cellular radio nobile station (1). 5 8.

clains 1 to 6, wherein the first and secon

g to any of
conmuni cati ons

termnals. 9. A met hod according to3anyk erein the
program data transmtted from one network Gy S
configured such that it can 10 only be use LHH-eat | ons

transact i opferafihyiRRIénifEadculineiowhe ﬁro?b@m&.iféiﬂler theAlrstdrai@sdcotd a
t el econmuni cati ons_ system havi ng neans for storing programdata suitable
for cont rocharagieristic ipdetested.on of a second el enent: 15 means (16) for
sel ecting the nost appropriate programdata to use for comunication
between the first and second el enents when setting up a call to

In a preferred arrangement the method comprises an initial process for

selecting the proposed mode of operation, the process comprising the steps of:

identifying the type of connection to be made;

selecting a mode of operation suitable for the said connection type, for which
the first element has the necessary program data;

exchanging signals over the telecommunications connection between the first
element and the second element to determine what resources are available to the
second element;

if the second element does not have appropriate resources for supporting the
necessary program data, repeating the mode selection and signal exchange steps for
further modes of operation until 2 mode of operation compatible with the capabilities

of the second element is identified.

In one arrangement signals are initially exchanged to determine whether the

second element has appropriate resources for the selected program.

Repetitions of the process may be initiated alternately from each of the two
elements. This arrangement is preferred when the two elements are both
telecommunications terminals, each capable of transmitting program data to the other,
as it will take fewer iterations to identify the optimum program capable of operation
on both elements, whichever element initially has it. The optimum program will
either be a program carried by the unit with the smaller memory (which must,
necessarily, fit the other memory) or, if the other unit carries a better program which

can nevertheless be accommodated in the smaller memory, that better program.
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el enent; means (18) for transmtting the,sel eft
t el econmuni cati ons connection to the sec%ﬁd efje S:-=5-EC Of
does not already have available to it dipgmsel bcted programdatay 25 11.
An el enent according to claim10 havi AT a e Mbed-ef-dBym=for=5tGTT NQg Program
data relating to one or nore nodes of operation; neans (17) for a

transmtting a signal ver the tel ecomuni cations connection
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over the_ tel ecommuni cations connection, the response signal (310) having a

first chlrdtetetPENtis canable pbMENMItHNG tRsogremodrtaciventbat tebsommuarticatiomsai n

connection to the second element for controlling the operation of the second

element ; the method comprising the steps of:

exchanging data {301) over the telecommunications connection to identify
the most appropriate program data to use for communication between the first

10 and second elements,

exchanging data {308, 310} over the telecommunications connection
relating to the program data already available to each element; and

if the second element does not already have availabie to it the identified
-program data, transmitting {311) the program data over the telecommunications

15 connection from the first element to the second element.

2. A method according to claim 1 in which the first and second elements
each have @ memory for storing program data relating to one or more modes of
operation; and the method comprises the steps of:

20 transmitting a signal (309) over the telecommunications connection
indicative of a proposed mode of operation from the first element to the second
element;

detecting the initial signal at the second element;
transmitting a response signal {310} over the telecommunications

25 connection from the second element to the first element, the response signal
{310} having a first characteristic if the memory in the second element does not
contain program data for the proposed mode of operation indicated by the signal,
and having a second characteristic if the memory already contains the program
data;

30 * transmitting the program data (311) over the telecommunications

connection from the first element to the second element if the first characteristic
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t el ecommuni cati ons system capabl e of receiving programdata (8) for

controlling its operat i on over a tel econmuni cati ons connecti on from anot her
el ement, conpri st AgetREagrso(ding to Yaifpt exelpiahg iy wiigha thy evethag further
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avail ab e 0 eac
comprising the steps of:

m} data over
t he first

identifying the type of connection to be made {301);
selecting {102) a mode of operation suitable for the said connection type,
for which the first element has the necessary program data;

10 exchanging signals {305, 306) over the telecommunications connection
between the first element and the second element to determine what resources
are available to the second element;

if the second element does not have appropriate resources for supporting_
the necessary program data, repeating the mode selection (102} and signal

15 exchange {308, 310} steps for further modes of operation untif a mode of

operation compatible with the capabilities of the second element is identified.

4. A method according to claim 3 in which signals {303, 304} are initially
exchanged over the telecommunications connection to determine whether the

20 second element has appropriate resources for the selected program.

5. A method according to any preceding claim, in which if the second
element {1} does not already have the identified program data and a call attempt is
in progress, the transmission of program data {311) is interrupted, and the mode
25 selection {102) and signal exchange steps {309, 310} are repeated for further
modes of operation until 8 mode of operation for which both elements are already

programmed is identified.

8. A method' according to any preceding claim, wherein the mode of

30 operation is an analogue/digital speech encoder/decoder process.”
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9. A method according to any preceding claim, wherein the program data
transmitted from one network element to the other is configured such that it can
10 only be used for telecommunications transactions between those two network

elements.

10. An element of a telecommunications system having means for storing
program data suitable for controlling the operation of a second element;

15 means (16} for selecting the most appropriate program data to use for
communication between the first and second elements when setting up a call to
the second element over a telecommunications connection; and

means {15,17) for exchanging information over the said
telecommunications connection refating to the program data already available to

20 each element;

means (18} for transmitting the selected program data over the
telecommunications connection to the second element if the second element does

not already have available to it the selected program data.

25 11. An element according to claim 10 having a memory {19} for storing
program data relating to one or more modes of operation; '
means {17} for a transmitting a signal {308) over the telecommunications
connection indicative of a proposed mode of operation to the second element;
means (15} for detecting a response signal received from the second
30 element over ‘the telecommunications connection, the response signal (310} -

having a first characteristic if the memory in the second element does not contain
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described with reference to the draw ngs.
5 detected; and means (13, 14} for operating according to the proposed mode if

either the first or the second characteristic is detected.

12. An element according to claim 10 or 11, being a cellular radio fixed base
station control system.
10
13. An element of a telecommunications system capable of receiving program
data {8) for controlling its operation over a telecommunications connection from
another element, comprising:
means (5,7,21) for exchanging data over the telecommunications
15 connection refating to the program data (8) already available to each element, and
for exchanging data over the telecommunications connection to identify the most
appropriate program data to use for communication between the elements; and
means {7) for receiving the program data over the telecommunications
connection from the other element if the element does not already have available

20 to it the identified program data, and for storing the said data.

14, An element according to claim 13 having a memory {7} for storing
program data relating to one or more modes of operation;
means (6} for detecting a signal (309} received over a
25 telecommunications connection indicative of a proposed mode of operation,
means (5} for transmitting a response signal (310} over the
telecommunications connection to the other element,the response signal having a
first characteristic if the memory {7) in the second element does not contain
program data for the proposed mode of operation indicated by the signal, and
30 having a second characteristic if the memory (7) already contains the "program

data;

of
A
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20

A i i ons el ement, sl _ iscribed with
ref erence ti E ﬂ ‘IIE: An el enent cording to clfafm 10 or 11,
being a tel srerm nal . [ 4

20

means (9} for receiving progra ommunications
connection from the other element: and

means (3} for operating the element according to the proposed mode.
156. An element according to claim 13 or 14 further comprising means (5} for
transmitting a signal {304) to indicate if the element has appropriate resources to

operate according to the selected mode of operation.

16. An element according to any of claims 13, 14, or 15 being a

telecommunications terminal.
17. An element according to claim 16, being a cellular radio mobile station.

18. An element according to any of claims 10 to 17 or 21, wherein the mode

of operation is an analogue/digital speech encoder/decoder process.

19. A method of setting up a telecommunications connection, substantially as

described with reference to the drawings.

20. A telecommunications element, substantially as described with reference

to the drawings.

21. An element according to claim 10 or 11, being a telecommunications terminal.
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{57) Abstract

During the registration process by which a connection s set up
between a mobile telephone and & base station of a mobile telephone
network the telephone acquires sprogram data from the network for
operation. This allows upgrades of the system 1o be
provided smutomatically to the mobile selephone. The mobile telephone
(1) and base smation (10) cach have a memory (7, 19) for storing program
data relating to one or more modes of operation. During the repistration
process the base station (10} transmils a signal indicative of a preferred
mode of opeation. The mobile telephonie (1) responds with a signal
indicarive of whether its memory (7) already contains program: dala for
this mode of opezation. If the signal indicates that the memory (7) does
not have this program data, the base station (10) transmits the required
program data to the mobile telephone (1), The base station (10) and
mobile wlephone (1) can then operate in this mode. A check is made
1o establish if the mobile telephone (1) is able to accept the data. If it
iz ot so capable (for example because it has insufficient memory), the
process is repeated with different programs until a program is identified
for which there is sufficient capacity in the memory (7). If a call attempt
is initiated before this process is complete, the process is curtailed, such
thet the base station (10) and mobile telephone (1) identify programs
to load 2 new
program, s this conld delay call set-up. Jf the base station (10) receives
no Tesponse to its iniGal indication of a preferred program, as would
oceur if it establishes contact with & conventional (non-programmabie)

controlling its

already stored in the memory (7), but make no attempt

mobile telephone, the base station (10) operates in a default mode.,




