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1 Po\ car~ 

-Thia invencion relaces to communications apparatus, and 
~ore par~icularly ccmmu=icat:i~ns apparatus for supplying and -
ac~~iri~g produc=s anci ser1ices from one of a plurality of 

:;, suppliers. 

The present: invem:ion is chiefly, but not: exclusively, 
concerned with the supply of =elecommunications services to 
a customer from a plurality of ~elecommunications-suppliers. 

· In many countrie~ {for example the UK) telecommunications 
J.O services are available to a - customer from more than one 

telecommunications company. The customer therefore has the 
choice of obtaining services from more than one source, and 
this- choice is exercised on tlie basis of price, quality of 
service and other factors {including brand loyalty) . 

-
15 Different teleCQmmunicationa providers may be accessi5le 

thrqugh a common telecommunications network. For example, 
in the 1;,TK, a telephone which is primarily part of a 

-
telecommunications network operated by a first supplier may 
carry buttons enabling the user to effect connection to the 

20 networks of other suppl.:i:ers via that of the first. 
At present, dif!erent telecommunications suppliers 

provide services at dif=erent prices, which may be calculated 
on different bases. Many service suppliers charge on the 
basis of time used, but different rates may be used in 

25 different time bands, and over different distance bands {e.g. 
local, long Eiistance or international) . The time and distance· 
bands employed by different suppliers may differ, and 
additionally, different_ suppliers may offer features such as 
discounts for bulk usage, subscriptions, or lower prices at 

30 times of low·network usage. 
All of this makes it difficult, time consuming and· 

expensive for a user of telecommunications services to make 
an informed decision based on price, and hinders the extent 
to which ~ompetition can regulate pricing within the market 

35 for telecommunications services. In general, users tend to 
form long term contracts with particular telecommunications 
service providers, and the service providers set prices 
relatively infrequently, in advance of each such long term 
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The overal: leYel of prices (determined, for 
example, by reference to a basket of different servi;es) may 
be moderated by s~me Government regulatory agency. 

The present invenc.::m, in one aspect, generally concerns -
~he provision of a csleccmmuni=ations system comprising user 
:iegoti.at:ion equipment ·11nich is arranged to communicate with 
a number of telecommuni.=ations ser1ice providers to receive 
price· data from each provider, and to select one service 
provider on the basis of the price data; and service provider 
~egotiation equipment which is arranged to generate an 
estimated price for providing services and to communicate that 
price to t~e user equipment. The invention equally concerns 
both the user equipment and the supplier equipment 

-
independently of each other; indeed, the two may be located 
in different national jurisdictions. 

Prefer~bly-; th~ price-a-are set in the short term, very 
preferably in response to each service requirement of the user 
negotia~_ion equipment.- This 'real-time' priae setting further 
makes possible more complex negotiation transactions, such as 

20 auction,- barter or exchange transactions, directly and in real 
time between the user and supplier apparatus. 

Thus, in one exemplary embodiment, where a 

telecommunications customer wishes to initiate a plain old 
telephone service (POTS) call, upon actuating his handset 

25 equipment and dialling a destination, the handset equipment 
is_sues a polling signal to the telecommunications network 
indicating the de~tination of the call, and service providers·. 
connected to the network transmit, in reply, a price signal 
(e.g. a price per unit· time, for example in pence per minute) . 

30 The customer equipment then selects the network offering the_ 
lowest price, and signals to that supplier a requirement to 
connect the call. Thus, every call transaction can be made 
on the basis of competitive pricing._ Given that, in future, 
telecommunications suppliers may comprise not only traditional 

35 telecommunications operating companies, but also owners of 
private networks (such as power, transport or other utilities) 
who have spare capacity, or large scale users of 
telecommunications services who have spare capacity, the 

present invention provides a mechanism for extremely effective 
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~eso~==e allocacion ~~ which ar.y potential telecommunications 
ser:ice supplier is able t:o propose a price which reflects the 
inst·ant:aneous amount of capacity available, thus matching 
i:elecommunicat.:.ons- serYices users t:o available communicat:ions _ 
:::apaci~y, (e'l1en if only briefly available) as well as 

favouri~g efficient :eleccmmunications suppliers. 

:n fact, the invention :nay also be applied within a 
single telecommunications network where multiple routes 
between points of the net:work are available; each~xchanqe or 
switahing centre in the network, and the links between, can 
effectively act as a cost cen~re and when there is the option 
of switching a message through to several different exchanges 
or switchi-ng centres, each may issue a price signal, the 
mess.age being switched on the r()ute offering the lowest price. 

15 The ·same principle can also extend, . for example, to other 
communications ~et work- elef!lents (e.g. databases) . Thus, .the 
network can be effectively "self-organising", allocating its 
resources ~n accordance with market principles (subject to 

-
macro ~conomic, regulatory or other constraints). 

20 Further the invention may be extended to services other 
than telecommunications_services; for instance, providers of 
products or services such as entertainment providers, 
educational establishments, special interest groupings, or 
shops may likewise have pricing and price signalling devices, 

25 interconnected with a user via the telecommunications network, 
so that a user can use his/her telecommunications terminal to 
oraer goods or services from one of a plurality of c;ompeting 
sources. 

It might be considered that the invention could equally 
30 be performed by human beings. However, consideration will 

show that this is not so; for example, in its application to­
telecommunications, it would clearly be impossible for a user 
to obtain competing quotes in advance for making a telephone 
conversation by a process of making sever~l preliminary 

35 telephone conversations to establish price and then a further 
conversation to instruct the successful bidder, since this 
process would firstly cost more than the call for which the 
quotes were being provided, and would secondly (in preparing 
quotes, negotiating, deciding and placing the call) take such 
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a :cng ti~e c~at the ability to take advantage of real- time, 
sher= cerm fluctuations in the supply and 4emand of 
teleccmmunicacion ser1ices would be lost. 

-
~any other pre~erred features, aspects, embodiments and -

applicar.ions of the invent:ion will be apparent from the 
:01:cwing description and claims. 

Embodimenr.s of the invention will now be described, by 
way of example only, with reference to the accompanying 
drawings, in which: 

10 Figure l shows schematically the connection between local 
and long.distance necworks in a first embodiment according to 
the invention; 

_Figure 2 is a block diagram showing schematically the 
comp_pnents of an exchange station within a local network 

15 forming part of Figure l; 
-· Figure 3 ie a block di~gram showing schematically the 

struc~ure of- a selection device forming part of the station 

in Figure_ ~; 
Figure 4 is a block diagram showing schematically the 

20 structure of a pricing device within a long distance network 
of Figure l; 

?igure Sa is a flow diagram showing schematically the 
process performed by the selection device of Figure 3; 

Figure Sb is a flow diagram showing schematically the 
25 process performed by the pricing device of Figure 4; 

30 

Figure_ 6 is a block diagram showing the structure of 
customer terminal equipment according to a second embodiment 

-
of the invention; 

Figure 7 is a block diagram showing 
plurality of telecommunications networks 
equipment of Figure 6 is in communication; 

schematically a 
with which the 

Figure 8 is a flow diagram showing schematically the 
process.of operation of the equipment of Figure 6; 

Figure 9 is a block diagram showing schematically the 
35 struc:ure of-a third embodiment of the invention; 

Figure 10 is a flow diagram showing the process performed 
by the apparatus of Figure 9; 

Figure 11 is a block diagram illustrating the structure 
of a first telecommunications network according to a fourth 
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~m.bcdi~ent of :he invention; 

?igure 12 is a block diagram illustrating the elements 

of sec=nd network according to the fourth embodiment;­

?igure 13 ~s a block diagram illustrating the supply of 

~ ser"ri=es through a celeccmmunications network according to a 

:i:~~ embodiment of :he invention; 

?igure 14 cor::-esponds to Figure 4 and indicates the 

structure of a selection device accoraing to a sixth 

embodiment of the invention (to whiclr"Fi~re l is applicable) ; 

10 r:'igure 15 corresponds to Figure 3 and illustrates 

schematically the structure of-a binding device according to 

the sixth embodiment; 
Figure 16a is a flow diagram showing schematically the 

process performed by the selection device in this embodiment; 

15 and 
Figure _l6b _is a flow di~gram showing schematically t-he 

process performed by the binding device of .Figure 15 in this 
·-

embodiment.I and 
Fig-lire l6c shows in greater detail the process making up 

20 one of the steps of Figure l6b in this ·embodiment; 

Figure 17a is a flow diagram showing schematically the 

process of operation of a selection device in a seventh 

embodiment; and 
Figure l7b is a flow diagram showing schematically the 

25 operation of a bidding device of the seventh embodiment. 

First Embodiment 

A first embodiment of the invention will now be 

described, in which the invention is applied in the context 

of long distance telecommunications. 
3 o Ref erring to Figure 1, the networks 1 of several regional . 

telecommunications operators (for example, local or national 

telecommunications 
designate~ la, lb, 

-
operators or private networks) are 

le. Each is connected in turn to a 

plurality of long distance operators (designated 2a, 2b, 2c) 

35 which supply intercontinental communications channels via 

satellites, or subsea or transcontinental cables to a distant 

station 3 . Each of the local operators la, lb or le can 

THIS SHEET HAS BEEN 
REPLACED 



conr:.ec:. with -:he d.iscant stacion 3 •1ia any of t:he long 
distance operacors 2a, 2b, 2c. 

·-Ref~rring to Figure 2, each of the local necworKS la-le 
contains a routing switch or gxchange 10 which selectively-_ 
:_nterconnects the network l wi=~ one of :he operators 2a, 2b, 

2c, :o route long discance t=af!!c via thac long distance 
operacor. Such switches form part of existing 
telecommunications networks. 

Also provided is a selection device 12, which Js arranged 
10 to be. in signalling concact wich the networks 2a, 2b, 2c to 

exchange price information, ~~ discussed in greater detail 
below. 

Referring to Figure 3, the selection device 12 comprises 
a digital processor 14, a program storage memory 16 storing 

15 the program controlling the operation of the processor 14, a 
working memory ~8 storing -~ata employed in operation of ....the 
processor 14, and cransmit and receive _£ircuits 19a, 191::> 
(comprising, for example, wavelength di vision or time di vision 
multip~exing and demultiplexing devices) via which the 

20 processor 14 communicates with the network l and hence the 
long distance operators~2a-2c. 

A control line 11 runs from the selector circuit 12 to 
the switch 10; conveniently, the two are co-located in a 
switching centre or exchange station in the network l. 

25 Referring to Figure 4, each international operator 
network 2a, 2b, 2c includes a. pricing device 20 comprising a 
processor 24, programme storage memory 26, working M~!llOry 28, 
and transmit and-receive circuits 29a, 29b, the latter two 
being for communicatiqn with the selection device 12. The 

30 processor 24 also has -an input line 21 for receiving input 
data concerning, for example, current availability of long-­
distance channels, from a network control centre at which the 
pricing device 20 may be located. 

The processors 14, 24 may execute other ~asks and may, 
3 S for example,__ form part of network planning or network or 

service management computing devices. 
Referring to Figures 5 and 6, one example of a method of 

operating the apparatus of Figures l to 4 will now be 
described. 
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~ef:r=~~g :o Figure 5a, at predetermined intervals, the 
selecc::.=n device processor :4 of each network la-le is 

-
arranged_ to assess its demand for long range calls in a step 
:oo : :or example by_examini:ng :..he current number of such calls_ 

~ :n ;r=gress, and/or by using scored average data indicating 
:he :tpical demand for long distance t:e~ecommunications at the 
rele,rant t:ime cf day, possibly :.:icluding consideration of the 
day type - holiday, working day, weekend etc.). 

The processor !4 then polls the long distan~e operators 
10 2a-2c :.n a step 102, by formulating a tender signal 

(preferably also indicating the approximate predicted level 
of its own demand or requirement) and transmitting this via 
the transmitting circuit 19a to some or all the long distance 
operators 2a-2c. This may -be preceded by some initial 

15 'handshaking' signalling to establish the identities of the 
selection devic~ 12 and p~icing device 20. 

Referring to Figure Sb, within e~ch international 
operator n~twork 2a-2c, the pricing device processor 24 is 
arranged to note the reception via the receive circuit 29b, 

20 of a tender signal in a step 110, to frame a price in a step 
111, and to output a corresponding price level signal via the 
transmitter circuit 29a in a step 120. In this embodiment, 
the price calculation step 111 occurs after reception of a 
tender signal, but in other embodiments it would be possible 

25 to calculate the price level less frequently or at different 
times and to store price level data in advance. 

In one method· of calculating a price, the calculation. · 
step lll comprises a step 114 of calculating a cost element 
(this is generally dictated· by long term factors such as 

-
30 labour, building, fixed inscallation, maintenance, and other 

service provision costs and hence may be a stored constant, 
or a relatively infrequently updat~d stored value); a step 116 
of assessing the availability of long distance 
telecommunications resources (e.g. by monitor.ing the number 

35 of transatlantic cable channels or satellite channels which 
-

are currently free (or inferring this from those which are 
busy, and/or by using long term averages representing the 
average level of availability at the time of day concerned); 
and a step 118 in which other pricing factors are taken into 
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acccur.::. 

Cne of :hese other f ac::~rs may be, for_ example, 
"teedback.11 about the level of price charged by other long 

-
discance operacors;_either i.n ::he form of direct information -

5 on -:::.ei::- prices which may be publicly available, or indireccly 

in =he :orm cf a count of the number. of past occasions on 
which ~he processor 14 has issued price level signals but has 
failed to secure additional business. 

One simple algorithm for generating a price signal is as 
10 follows, where the cost is C, and the available capacity of 

the long.distance operator is-A; 
price= ((l+a).C)+(b.(At0 e/Al)-(c.N) 

where N is the number of occasions on which the processor 24 
has issued a pricing signal since the last occasion on which 

15 its pricing signal was accepted; ~ot is the total capacity of 
the long dist~~ce operate_;- for placing long distance 

- -
communications; and a, b and c are constanes. 

- Thus! _using this - equation, the proces~or 24 sets the 
initial price at some percentage above the cost, and then 

20 varies the price in inverse relation to the current 
availability of resourc~ (according to the so-called 'law of 
supply') and in direct relation to the rate of take-up of 
services {i.e. according to the so-called 'law of demand'). 
Where the initial price is unreasonably high, by contrast with 

25 that of the competing long distance networks, it will be 
reduced prQgressively until- it intercepts those of the 
compecing networks, making each long distance operator. 
competitive. 

The level of demand transmitted by the processor--14 may 
30 be taken into account when setting the price, by adding it to 

the existing demand to calculate the (predicted) availability 
A. 

The price signal, in addition to indicating the level of 
price (e.g. per minute, per packet or per bit) .may also give 

35 other indicat~ons of the character or quality of the services 
-

to be provided; for example, an indication of the expected 
mode of transmission Ce. g. satellite or fixed link) ; an 
indication of the security of transmission (e.g. encoded, 
encrypted or unencrypted), or an indication of channel 
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parame~ers i:icl:..:.di~g paramecers relate.a to quality of service, 
such as delay and/or bit error rate {BER) . 

· On ;ecei Ying the price signals from each of the long 
distance networks -2a-2c, •.ria t.he receiver circuit l9b, the _ 

s processor 14 of the selec=~on device is arranged, in step 104 

of ?igure Sa, :o select one of :he long distance networks 2a-

2c, and ~o store or record :he price data concerned from that 

network for future use in billing. The processor 14 then 
outpucs a corresponding signal on the-line 11 to_the switch 

10 10 to_ route any further long distance calls to the selected 
long distance network in a step 106. 

In the comparison and selection step 104, the processor 

14 acts primarily to select the lowest price. However, 
acco.unt is preferably also taken of subjective (i.e. user 

15 judged) or objective quality of service data; for instance, 
networks which ~ave transm~tted price signals which include 
quality data indicating an unacceptably lo~ level of quality 
may - simp~~ be ignored; or more typically, for each long 
distance network, an adjusted price may be calculated as: 

20 Pacij = P~a1Q1 +a2Q2 ••• aiQi, where a1 , a.2 etc are predefined 
constants stored in th~ memory 18, and Q1 , Q2 , ••• Qi are 
different quality measurements such as delay, BER etc. Rather 
than using constants, it would instead be possible to provide 
non-linear weighting of each quality measure using 

25 predetermined non-linear functions F1 ,F2 etc in the form: 

Padj=P-1:F1 (01) +F2 (02) • • • Ff(Qi) 

Furthermore, preferably the processor 14 is arranged to take 
account of actual previous experiences with each long distance 
network by recording - or storing in the memory 1·8 data 

30 representative of the actual quality of service encountered 
with each of. the long distance operators 2a-2c, for example 
the actually encountered average BER; the number of customer 
complaints; the incidence of network interrupt; the level of 
audible echo and so on. Where long distance operators with 

35 no track record are newly encountered, an additional "safety 
-

factor" may also be added to the adjusted prices. The 
'adjusted prices' thus in general serve as indicators of the 
desirability (judged in terms of financial value) of each of 

the long distance operators. 
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The processor :4 then selec~s the lowest adjusted-price 

{i.e. pri.ce offered, adjust:ed in accordance with- promised 

qtiality, and antic~pat:ed quality based on past performance) . 

:f pri=es are quoted-in different =ur=encies, then as well as -

taki=g into account ·=ur=ency conversion rates, the processor 

14 may also n~ed to take into account .:he volatility of the 

cur=ency exchange rates concer~ed, and accordingly the store 

18 or ·processor 14 may be linked to receive currency variation 

data from a financial informat:ion sertl,ce provider. 

10 Re~erring to_Figure Sb, when the selected pricing device 

detects that its price is acce~t:ed, in step 122, it stores the 

agreed price for the call in step 104 for later billing. The 

unselected pricing devices 20 take no further action. 

-The volume of calls pla-ced with each long distance 

15 network 2a-2c at each price {and preferably also individual 

user data such as usage levell is then logged and stored (e-:g. 

downloaded to a record medium) , at an aecounts computing 

device (no..t shown) connected to the selectiQ%1 device 12 and 
.. 

switch 10, to allow comparison with bills received from the 

20 long distance network operators 2a-2c. 

The transmitters asd receivers 19a, 19b, 29a, 29b are 

sending relatively small volumes of data; consisting, in each 

case, of indications of the source and destination of the 

tender or price message, and a relatively small number of bits 

25 indicating the approximate level of demand and/or the 

approximate- level of price and/or predetermined standard types 
-

of contractl,lal terms. Accordingly, they may utilise whatever, 

low level signalling channels exist in the networks l, 2; for 

example, out of band o~ tone signalling, or a portion of a 

30 packet header in digital packet transmission systems (e.g. an 

Asynchronous· Transfer Mode (ATM) or Synchronous Digital 

Hierarchy (SDH) System) . 

As well as, or instead of, the above described polling 

system in which the customer networks la-le · issue tender 

35 signals a~d the supplier networks 2a-2c reply with price level 

signals, the pricing devices 22 may be arranged to generate 

new price level signals on a change of market conditions 

without awaiting a tender signal, and the selection circuits 

12 may be arranged to respond thereto. 
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:leedless :c say, the _::::::g jistance operators : 2 and 

regicnal necworks l need not ~e separated; rather! a single 

enti=y may of :er regional and long distance comm\inications 
:: 

links. 

::::i c.he foregoing, long =e~ or :::ixed costs are taken into 

acco~nc.. In some embodiment:s of t:he invention, it is 

preferable to have short -:er.: knowledge of the moment-to-

moment costs of operating the service provider. Thus, the 

pricing device 20 in such em.bcdimen~s ~s connected to account 
cent~es within the network 2, and forms frequently updated 

= cost estimates. :: 

In one particular embodiment of this type, the pricing 

device 20 is arranged to generate a cost estimate in real time 

(i.e. on receipt of a polling signal) by reading cost data 

15 from parts of the network 2 on receipt of a polling signal. 

Where the ~ervice=to ~e provided by the service provi::der 
its elf relies upon= services provided b~ another service 

provider (for instance, at the distant point 3), the pricing 
device 20 may be arranged, on receipt of a-poll signal from 

20 a user l, to itself issue a polling signal to the or each 

further service provide;:_, so as to obtain an indication of the 

price to be paid to the further service provider, to be used 

in calculating a price for the user. On acceptance by the 

user of the price from the pricing device 20, the pricing 

25 device 20 may then signal acceptance to the further service 

provider. 
= 

= 
Second Embodiment: 

In a second embodiment: of the invention, customers (i.e. 
end users of telecommunications services) are equipped with= 

30 selection circuits 12, which are arranged to select and 

connect between one of a plurality of telecommunications 

service providers in, for example,= a city ~rea or other 

locality or a communications Free Trade Zone (FTZ) . 
Referring to Figure 6, customer equipment 300 {for 

35 example, a mobile phone) comprises an air interface circuit 
301, connected to a radio antenna 302, and to digital cellular 

mobile phone equipment 303 of the type discussed in, for 
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example, ''Wireless Access and ':!:e :ocal Telephone Network", 

G. Calhoun, Ar:ech House, ~OrJ/OOd, MA, USA (1992). Also 
provided is a selector circuit 31.2, comprising programme and 
data memories 316, 318; a - ;:rccessor 314 and transmit and 

5 receive circui-:s 319a, 319b .:..ncer::oupling the processor 314 

wit= c~e air incerface ci~=~i= 301. 

Ref erring 
communications 

:o Figure 
network 

7, a :iumber 

providers 
of different 

each have 
radio 
local 

transmit/receive stat~ons 304a, 304b, l.04c. For e~ample, all 

10 may be offering digital cellular mobile services.according to 

a common· standard {e.g. the _GSM standard) or some may be 

operating according to cordless telephone standards (e.g. DECT 

or CT2} . 

_Connected to each of the stations 304a-304c is a pricing 

15 device 320a, 320b, 320c; the pricing devices 320a-c may be at 

the transmit/rec_l'.!ive static~, in a digital mobile base station 

or exchange, - or at a cent_ral or local net~ork switching or 

network control station. 
For·- the sake of simplicity, in the following it will be 

20 assumed ~hat each of the transmit/receive stations 304a-304c 

operates on a different_band of frequencies, using otherwise 

compatible signalling procedures. 
In this embodiment, the elements making up each of the 

pricing circuits 320 are the same as those illustrated as 

25 making up the pricing device 20 in the first embodiment, and 

hence will _not be repeated -for the sake of clarity. The 

elements making up the selecting circuit 312 of Figu~e 7 are 
-

funccionally the same as those making up the selection device 

12 of the first embodiment, but in order that the customer 

30 equipment 300 should not significantly be increased in size, 
the processor 314 comprises a suitably programmed -

microprocessor or microcontroller device, or may comprise such 

a device already performing other functions in the equipment 

300. 
35 Ref erring to Figure 8, which corresponds to Figure Sa, 

-
the general operation of this embodiment will now be 

described. 
When the user selects (e.g. dials) a number, this is 

detected in a step 400 by the selection circuit 312. The 

....... 
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processor 314 ==rms a tender ~essage comprising the csuntry 

code {if anyi and area code of :he dialled number; and 
-

cG:mt::::-:::ils the air int:erface circuit 301 via the transmit 

circ-:.:it: 3l9a to :ransmi:: ~.he tender :nessage to the signalling _ 

5 frecr..iencies of :ac.h of :.he net:works 304a, 304b, 304c in a 

polli.ng step -t02. .;lternati.·1ely, if there is a common 

signalling channel provided, common to all the network 

operators 304, the tender message may be broadcast on that: 

frequency. 
10 Each of the prici::.g devices 320a-320c now follows 

-
generally the same process a~ in Figure Sb. Likewise, the 

same pricing equation may be used as in the first embodiment 

above. Each then transmits back a price level signal (per 

minute or per bit), together with service type and quality 

15 information (e.g. encrypted, half rate/full rate, current BER 

etc) . 
Referring once more to Figure 8, the p_;:-ice messages are 

received b_y the processor 314 via the air interface 301 and 

recei v~r- 319b, and the processor 314 adj us ts the various 

20 prices as in the first embodiment to take account of service 

quality factors (and/or ~ther factors), and picks the lowest 

adjusted price in a step 404. The price and identity of the 

network operator is then stored in the memory 318 in a step 

406, and the air interface 301 is controlled to establish a 

25 link with the selected operator for the duration of the call 

in a step 4_08. 
During the call, the processor 314 counts the_ current 

time through the call, multiplies this by the stored charge 

rate, and may display the current charge rate and cumulative 

30 charge on the display 305 for the benefit of the user. 
At the termination of the call, the processor 314 may -

generate a prompt on the display 305 inviting the user to 

confirm whether the quality of the just finished call has been 

acceptable by operating the input device (e.g~ keypad) 306. 

35 In the event-that the user should indicate the call to have 

been unacceptable, an entr/ is made or updated in the memory 
318; e.g. to add a significant uplift to the adjusted price 

received in future from the operator concerned, so as to make 

the future selection of that operator less likely. 
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:n =his :mbcdi~ent, in addi:icn to performing the 

operation of steps 400-408 on an attempt to make Cl!1 outgoing 

call by ~he user, the processor 314 may be arranged to do so 

at other times als_g: :or ~xample, each time the available_ 

channels are scanned as part of the normal registration 

process ' i.,. WJ.t .. J.n a cellular communications network, or 

periodically within a call, or when the mobile apparatus 300 

moves- out of the area of coverage of one of the station 304 

with which it is presem:ly in -communication. In this 

10 embodiment, the processor 314 may utilise the well established 

handover procedures which enable a mobile unit 300 to change 

frequency, change between cells, or change between cellular 

ope%'.ators · ( which are often based, at present, on signal 

stri:_ngth criteria) . In this case, the received signal 

15 strength or bit error rate (BER) may also be utilised in 

forming an adju_~ted price comparison as discussed above,- as 
-

one of the quality indicators Qi. 

Third Em:bodiment 

Referring to Figu~ 9, the third embodiment is similar 

20 to the second embodiment, but the user terminal SOC in this 

embodiment may be a fixed terminal such as a telephone or a 

videophone (e.g. as described in "Digital Signal Processing 

in Telecommunications (Ed.) F.A. Westhall & S.F.A. Ip, Chapman 

& Hall, London (1993)). It comprises a conventional telephone 
-

25 or videophone apparatus S03, arranged to communica~e with a· 

local line 502 v~a a line interface circuit 501. 

In this embodiment, conveniently, much of the selector 

circuit 512 is provided on a card Sll of the so-called "Smart 

card" type, carrying the processor 514, programme and data-

30 memories 516, 518, and (in this embodiment) a credit unit 

memory Sl7 for storing an amount of credit for payment in 

respect of goods and services. The-customer apparatus 500 

comprises a card receiving inlet SOS into which the card is 

insertable, carrying contacts for interconnecting the 
35 processor 514 with transmit and receive circuits 519a, 591b 

which communicate with the line interface circuit 501. 

The local loop line 502 (e.g. copper or optical fibre 
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. 1 cao_e, possibly :~cludi~g a wireless link) interconnects the 

custcmer apparac~s 500 (located, for example, in an office or 
i:J,ome} with a :ocal exchange 523. At the local exchange 

-
station 523, the exchange switching circuit 521 is arranged_ 
not only co respond :o normal dial tones, pulses or digits, 

but also :o network selecting tones, pulses, digits or other 
signals, to interconnect the customer equipment 500 with one 
of several competing networks 504a, 504b, 504c. For example, 
at present in the iJK, customer pre.mi~s equipment connected 

10 to t~e network of British Telecommunications plc.may carry a 
tone dialling bu~ton the actu~tion of which by a user causes 
the local exchange 523 to interconnect the user to equipment 
owned or- leased by the network operated by Mercury 
Comm~nications plc. 

15 In this embodiment, referring to Figure 10, when a user 
wishes to initiate a telephone call, he inserts the card_?ll 

- -
into the apparatus 500 (step601) and initiates a call (e.g. 
by -iifting the handset and dialling) . Since, in this 
embodiment, the card 511 carries credit un1ts which can be 

20 used fo:J;: payment, the process of initiating a call also 
preferably involves a security or identity validation step in 
which the user may input (for example) a PIN code which is 
checked (step 602) against data held in memory 516-518 on the 
card 511, and the call is only allowed to proceed if the two 

25 match (step 603). After the user has dialled the number (in 
step 604), ~n a step 605 the_processor 514 generates, via the 
transmit circuit Sl9a and the line interface- circuit 501, a 

-polling signal fer each of the available network operators 
504a-504c in turn, col'l!Prising a network indicating signal, a 

30 poll indicating signal, - and signals indicating the destination 
number and _the identity of the equipment 500. The local­
exchange 523 reacts to each of the polling signals in turn, 
to transmit each to the respective network operator 504a-504c. 

Each of the networks 504a-504c:- contains a respective 
35 pricing unit_520 (not depicted}, containing functionally the 

same elements as that shown in Figure 2 in the first 
embodiment, and operating in the same manner as the first 
embodiment or in the second embodiment. Accordingly, on 
receipt of a polling signal, each of the pricing units 520a-
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520c tnot shown1 sends, in =eply, a pricing signal indicating 
the level of charge (per ~inute, per bit, per packet, per 

-
frame of data, per circui:. or, in the case of a -virtual 
circ~it, per par~ of circuit) back to the processor 514 via_ 
the exchange 523, ge~erally in accordance with the process of 
..... I -· :igure ::c. 

On receipt of :he price signals, the processor 514 then 
compa~es prices and selects (in step 606) the network 504 
having the lowest: price (adjusted in-accordance wit_h the above 

10 embodiments), and stores identification data identifying the 
network and the charge rate i~ a step 607. 

In a step 608 the processor 514 generates, v-ia the 
transmit c·ircuit 519a and line interface circuit 501, a 
network selection signal which is transmitted through the 

15 local line 502 to the exchange 523. The exchange 523 then, 
in a conventional manner, connects the telephone equipment soo 

·- . 
to the desired network 504, and the call pr~gresses in a step 
609~ 

At the outset of the call, charging data indicating the 
20 identity of the caller (or, more specifically, that of the 

card 511) is transmitted to the network 504 to enable the 
network 504 to automatically credit its account in units of 
credit as the call progresses; similarly, the processor 514 
is arranged to debit the credit memory 517 as the call 

25 progresses. The processor 514 may be arranged automatically 
to debit the card 511 at -predetermined timing intervals 
determined by the stored price rate, or the network_ 504 may 
transmit conventional charging tones to the telephone· 
apparatus 500 (as in cqnventional cash or card pay phones) to 

30 trigger the processor -514 to debit the credit memory 517. 
Should the credit memory 517 be empty, the processor 514 is· 
arranged to generate an indication for the user to replenish 
the credit memory, or to terminate the call. 

Rather than employing a "Smart card" credit memory 517, 
35 it would equally be possible to employ a card 511 carrying a 

magnetic stripe storage area of conventional form which stores 
prepayment credit data, or credit account data {of the type 
employed on credit cards, for instance), the telephone 
apparatus 500 being likewise provided with magnetic card 

-,.._ 
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reader :neans. 

:= would -equally be possible :or the payment to be 
ef=ecced in a si~gle operation at termination of the-call, or 
on a change of :iei:work within the call (if this occurs 

5 earli.eri . 

!t will be apparenc :hat the provision of payment during 
or just after :~e telecommunication service is advantageous 
in reducing the volume of call data which would otherwise need 
to be stored by the user (although, 0£ c2_urse, historical call 

10 cost ~ata may optionally be stored in this embodiment also) . 
This advantage is equally applicable to the earlier 
embodiments described above. Furthermore, the provision of 
rapid payment during or just after the provision of the 
serv}ce enables use to be made_of brief opportunities (e.g. 

15 briefly favourable exchange rate. periods) which is 
particularly useful in t-he first embodiment, since payment Cjln - -
be made whil"st the favourable conditions prevail. 

- The provision of at least programme data controlling the 
operati~n of the processor 514 on a personal card is 

20 advantag~ous in that it enables users to benefit from their 
experience of different service providers, by storing data on 
the price and quality of services obtained from providers and 
using this data in subsequent selection of service providers. 
Thus, one user who has developed a successful pricing 

25 algorithm may sell, hire or disseminate the algorithm on cards 
to others. 

- Rather than retaining their personal card,- a customer may - . 

al ternati veiy allow or require a company (for example a 
telecommunications ope~ator) to hold their card securely on 

30 their behalf, for example for security reasons, in exchange 
for some pa~ent (e.g. in the form of a commission on the -
usage by the user) . In this case, the entity holding the 
cards may itself be permitted to amend or improve the pricing 
algorithm for each user, or to comply with pa~ticular user 

3 5 requirement:s ._ 
In general, the processor 514 could be incorporated into 

other types of equipment (for example, mobile music 
reproduction equipment) adapted to be coupled to public or 
private telecommunications equipment in use. 
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·- ·_ In -~he four:~ embodiment:, the invent.ion is piactised 

within a telecc~mu2i=ations network, to allow different paths-_ 

for a messaqe ~~rouch :he ~etwork to comoete and hence oermit - - - .. 
5 :he network :o organise itself '..lsing p_rice criteria. 

Referring :o Figure 11, a telecommunications network may 

comprise a plurality of exchanges 700a-700f interconnected by 

cables {or other communications channe-Ls such as r.adio links) 

702a~J02g. Each exchange comprises a switching circuit 710 

10 for interconnecting an input-~able with one of a number of 

output cables leading to customer equipment, another exchange 

700, or a different network. 

Each exchange also compri~es a selection device 712 and 

a pricing device 720. 

15 Each excha~~e 700 -in t:~i~ embodiment is capable of act-ing 

as an individual protit or cost centre, aim~g t:o maximise its 

own operating profit. When a message is to be transmitted 
~ ~ 

between --a node (e.g. user station) connected to a first 

exchange 700a and a node connected to a second exchange 700c, 

20 the exchange 700a poll~each of the exchanges 700b,700e to 

which it is connected via respective channels 702a,702f. The 

polled exchanges then calculate prices and transmit price 

signals, in a similar manner to the above embodiments, taking 

account of costs and current circuit available capacity, and 

25 the first (polling) exchange selects the route via the 

exchange offering the lowest price. 
As in the first embodiment, the pricing devices 720 may 

estimate prices incorporating frequently updated short term 

cost estimates. The process of determining a cost estimate 

30 may in turn require a pricing device to negotiate a price with -

another element of the network (for example, a trunk line or 

further exchange) in order to be able to supply a pricing 

signal, as in the first embodiment. 
If both~the polling and the selected exchanges are part 

35 of a single economic entity, then no actual payment need take 
place, but the polling exchange is notionally debited by the 

agreed price and the selected exchange is correspondingly 

credited, in the sense that a recording on a local or national 
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acc::unt: syst:em .:..s rr.ade aftsr :he call. 

Thus, t.ra:::.:c through the net:work of Figure ll is 
cont:-=olled by pr.i.ce signals. Over t:ime, busier exchanges will 
act:empt: :o maxi:::ise profi= by raising t:heir prices, and so_ 

= some t:raff:!.c wi:: spread :o less busy exchanges. The network 

can thus be =onsidered to regulate its own traffic 

distribution. :t would also be possible to provide a 

procedure for utilising an element of the prof it generated at 

each profit cent:re t:o expand that-centre, and/a~ to ensure 
10 that _:he capaci:y of loss-making centres is cut back, so that 

the aut:omated price competit~on between parts of a single 

economic entity operating a network can play a part in 

restructuring that: network to favour more successful routes. 

_It will be seen that this embodiment is similar to the 
15 first. It dif=ers in that, in this embodiment, components 

which are operated by a common economic entity, and which.Are 
-

conventionally viewed as cooperating subsy_stems, are placed 
in compet:it_ion one with· another as a means of internal traffic 

allocation. 

20 Referring to Figure 12, in this embodiment the profit 

centres 710a-710h in a n__!!twork can comprise diverse different 

elements. 
Examples of segments/units which could be operated as 

profit centres are: 
25 switching exchanges or groups of exchanges 

databases or groups of -databases 
video-on-demand centres 

network/service management platforms 

application platforms 
30 information superhighways 

toll gates into networks or database systems 
LANs, MANS and WANS 

private necworks 

individual workstations, computers, multi-media 
35 general_ and specialised directory services 

general and specialised information service bureaux. 
In Figure 12, 710a denotes a so-called "information 

superhighway"; 710b denotes a connection functioning as a 
tollgate between the information superhighway and a network 
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(for example a ~'1Ai."ifl ; 710c d.enotes a group of databases 716 

ccnnec~ed to the WAN 1:2 via a gateway 714; and 710d denotes 
a - local exchange 718 connected to a group of customer 
equipment 719. !n e~h of the cost centre areas (shown ringed 

.... by dashed lines .:.n _:'igure 12 l there is provided a pricing 
device and a selecting device, generally in accordance with 

other embodiments. ::!1 the embodiment of ?igure 1.2, the 
pricing device for each cost centre 710 may be arranged to 
take account of the cost of a number Qf ~lements; f~r example, 

:a the pricing device of the cost centre 710d may take account 
of not only of the ·cost of oper~ting the exchange 718 but also 

the lines connecting the exchange to the consumer equ-ipment 
719, and to-other exchanges or networks. 

The level to which the network is divided into individual 
-

15 cost-centres may vary; over time, it is likely that finer 
divisions will ~~ sought s~ as to make greater use of the 
self-regulating effect of the pricing negot_:i.ation process. 

-As ·in other embocliments, the selection process in this 
embodiment-preferably takes account of expected or predicted 

20 quality or other factors. This embodiment may employ any of 
the features of the other embodiments, mutatis mutandis. 

The pricing signals may be carried by ATM or SDH packet 
headers. In this embodiment, the invention may be performed 
by modifying the stored programme control (SPC) sequences of 

25 exchanges operating under, for example, the Signal 7 (S7) 
system intended for intelligent networks (IN) 

Fifth E1Dbodiinent -

In this embodiment., the invention is applied to the 
provision of goods or services through a telecommunications -

30 network, from a plurality of sources interconnected with a 
user through the network. 

Referring to Figure 13 , a plurality of service providers 
(for example, _video on demand suppliers) have pricing stations 
902a-902d - each comprising a pricing circuit 920, and a 

35 communications circuit (not shown here) for connection to the 
network 903 via a respective transmission channel (e.g. local 
line) 904a. Also provided in the network is a database 
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stat~on 905 ccmpr.:.s.:.~g a digi:al stcre 906 \e.g. RAM) storing 

a pl-:.:.rality of pr.:.ce data, cor:-esponaing to price level 

signals for each :Jf =he pricing stations 906a-906d, the 

database station 905 being connected to the network 903 via 

a communications li=k 907 (e.g. a local line). 

Customer equ.:.;menc 900 comprises audio visual 

repr=duction equipmenc 911 (fer example, a conventional 

television, or a moni:or and audio reproduction circuit) ; and 

an audio visual signalling unit 91-Cl ~uitable for receiving 

video_ on demand. Also provided is a selection circuit 912, 

having generally the same structure as the selection device 

shown in Figure 3, Figure 6 or Figure 9. 

In operation, each of the pricing devices 920a-920d in 

the - respective pricing stat.ions 902a-902d periodically 

15 generates estimated prices for video on demand services, based 

on costs and demand in a manner similar to that described with 

respect to the first embodiment. Each pr~cing station 902 

then periogically transmits price level data P, together with 

data {+DJ- indicating the identity or telephone number to be 

20 dialled by the user equipment 900 to obtain video on demand 

services to which the ~rice relates, together (optionally) 

with quality data Q indicating, for example, resolution; wide 

screen/narrow screen format; stereo/mono sound track; or other 

issues relating to the quality of the service. 

25 Referring to Figure 14, when a user wishes to obtain 

video on demand services, he inputs an indication of his 

desire to do so to the processor 914 of the selection circuit . - . 

912. In this embodiment, the selection circuit 912 then 

generates dial tones o~ pulses to access, via the network 903, 

30 the line 907 leading - to the database station 905, and 

transmits to the database station 905 an indication of the­

nature of the services required (for example, an indication 

that a western or horror film is required) . 

In response, the database stat1on 905 s~pplies price, 

35 identity and-quality data, which has previously been supplied 

by each of the pricing stations 902a-902d. The connection is 
then suspended, and the selection circuit 912 evaluates the 

lowest 11 adjusted 11 price as in the above described embodiments, 

taking account of quality of service data and any stored data 
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relat:i:ig to previously encountered quality and - price 

associated wit.h suppliers havi:ig the same identi~y in the 
past~ 

Having made a select:i.on as before, the price rate is -
5 stored and the conc~=l =i~cuit 914 selects a number indicated 

by the ID data suppl~ed by :he database station 905 to obtain 

the video on demand ser""Tices at the quoted price . 
. The prici:ig stations 902a-902d may be, but are not 

necessarily, provided at video supply-stations cQnnected to 
10 the network 903. 

In-this embodiment, it will be clear that many different 
types of services, or indeed goods, could be supplied-in the 
same manner. 

In the above described embodiment, a central database (or 
15 locally distributed, updated copies thereof) is accessed by 

the dif~erent p~~cing stat~ons 920 to hold price data. This 
has some advantages,- in that the user equipment 900 need only 
access a single point =ather than communicating with multiple 
suppliers - as in the above embodiments. It also has the 

20 advanta~e that price details may be kept more confidential 
from other suppliers, by_ providing that the database station 
905 is operated by an independent party (for example a 
regulatory authority) . 

Rather than providing a selection circuit 912 in the 
25 customer equipment 900, it: would be possible to provide 

instead a selection circuit ~12 in the database station 905, 
which would then make a recommendation to the cus.tomer. station 
as to the cheapesf or best value currently available, rather 
than supplying all s.tored price information relat.ing to 

30 different suppliers and enabling the customer equipment 900 
to make the decision. 

In this case, rather than providing a single selection 
circuit 912 proffering the same selection to all customer 
equipment 900, it would be possible for the database station 

35 905 to store-data enabling a different selection process to 
be performed for different users (for example, storing 
different predetermined constants in the price adjustment 
equation given in the first embodiment). The database station 

905 is thus, in this case, acting somewhat as a •broker0 
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~mpartially ~ec=mmendi~g ~ne of a plurality of service 
providers. 

-
: The-arrangement. ::f providing a separate database-storing 

price data fr::::i a-pl:.:.rali.=y of different. suppliers, thus= 
effectively i~=err~pt.i~g t=e direct communication between the 
select.ion device and :~e pricing devi~e, is also applicable 
to the earlier embodiments in which telecommunications 
serrices are provided. 

Multi-media 

In the above embodiments, audio 
telecommunlcations services are provided. 

or audio/video 
It is equally 

possible to apply the : invention to multi-media 
telecommunications services, in which data (e.g. text data) 
communications ~hannel~ ar~_provided as well as video and/or 

15 audio, in a single telecommunications sessi:Pn. In this case, 
the user. apparatus typically may comprise_sound input and 
output. devices (a microphone and a loudspeaker) ; video input 
and output devices (a camera and a visual display unit); a 
graphics input device =(a mouse, track-ball or stylus/pad 

20 combination) ; document input and output devices (a scanner and 
a printer) ; a text. input device (a keyboard) ; and a control 
or monitor display (a visual display unit typically with a 
menu or graphical user interface (GUI) such as Windows (TM)) 
for controlling the user apParatus in conjupction with the 

25 text or graphics input device. 
A control ana processing device or devices (for example 

a microprocessor such a~ the Intel 486DX microprocessor and/or 
a digital processing device such as the Texas Instruments_ 
TMSC30) is arranged to process and route data and audio and 

3 o visual signals between the input and output devices and to and 
from the line interface circuit, which is adapted to receive 
and transmit data in a suitable multi-media format (for 
example a~ A.!J'M formac) . 

Each data st.ream (audio, video, text) may be provided via 
35 a separate logical channel (typically sharing the same 

physical cable), and the terms and price of connection over 
each channel may each be separately negotiated each in the 
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same manner as ~n the ot~er embodiments. The monitor display 

may carry an indication of the state of progress of the 

negociat:ion for each channel, and/or charging or cost 

infor.nat:ion. 
::: Typically, the - :.rser equipment would be provided by a 

computer work stati::n, .. .,ith ports for connection to the audio, 

video and text input and output devices discussed above. 

Sixth Embodiment 

In the foregoing embodiments, the process of reaching an 

10 agreed price between the selection device and the pricing 

device has been described as being initiated by the selection 

device whenever a demand for services arises, the selection 

device operating to select one of a number of proposals from 

-· competing priciI?:g deviees .. 
15 However~ the - situation may ofte?l. arise that a 

telecommunications or other service provider has a surplus of -- -
available capacity. The same may equally be true of a user 

of telecommunication services (for example, a multinational 

company) who has purch~sed a capacity in exc.ess of their 

20 requirements. 
Accordingly, in this embodiment, telecommunications 

resources are periodically offered as being available, and 

telecommunication users make competing bids for the available 

resources. This embodiment is more useful where the user of 

25 teiecommunications services is a large scale useri. with a 

relatively constant demand (at some level} for 

telecommunication services, rather than a private individual 

or other small end-user. 
For example, this embodiment is applicable to the 

30 situation described with reference to Figure l in the first 

embodiment, in which plurality of long distance networks 2a-2c 

offer services to a plurality of local networks la-le. 
Referring to Figures 14 and 15, in this embodiment each 

-
long distance network (service provider) 2 comprises a 

35 selector device 820, and each local telecommunications net~ork 

l (service user) comprises a bidding device 812. The bidding 

device 812 comprises a processor 814, programme and data 
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storage ~emeries 816, 318, and input and output signalling 

devices Bl9a, 819b, (functionally corresponding to the 

equivalent devices 12, 14, 16, 18, l9a, l9b of Figure-3) and 
-

~ikewise the seleceion device 820 comprises a processor 824, 

program and data storage memories 826, 828 and input and 

output signalling devices 829a, 829b (equivalent to 

corresponding devices 24, 26, 28, 29a, 29b of Figure 4). 

Referring to Figures 16a and l6b, the operation of this 

embodiment will now be described. 
-

10 As in the first embodiment, each processor 824 in the 

long distance net'W"ork 2 is arranged to periodically derive the 

available capacity A of the network (on a regular _basis, 

and/or in response to sudden changes in availability of long 

disty.nce channels) in a step _200. The available resource 

15 capacity (e.g. number of channels available) is then 

transmitted in a step Z02 to each of the bidding devices ~12 
- -

of the local· networks la-le (together with, for example, data 

indicating expected quality of services, channel type, bit 

rate and- so on}. 
20 Ea~h of the bidding devices 812 in the local networks l 

receives the resource capacity signal transmitted by the long 

distance network selection device in a step 210; calculates 

a price in a step 212; and outputs the calculated price in a 

step 214. 
25 The selection device 820 receives the price offer signals 

in a step 2p4 from each of the local networks l; compares the 

prices and selects the highest price in a - step 206; and 

signals acceptance back to the selected local network in a 

step 208, to indicate ~ntry into a binding contract, for the 

30 execution of which an appropriate connection is made. 
The loc~l networks la-le each await the reception of an -

acceptance signal. The local networks which are not selected 

take no. further action, and the local network which receives 

the acceptance signal connects to the-long distance operator 

35 in a step 21~ to mutualise the long distance operator at the 

price agreed (which is likewise stored in the bidding device 

812) • 

The price calculation step 212 carried out by the bidding 

device in this embodiment typically comprises a step 220 of 
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assessing demand :or :he services offered; a step ""222 of 

assessing the cur:-ent c::::sts of equivalent services ~eing used; 
a step 2~4 of assessing stored costs of equivalent services 
used in the past; -~nd a step 226 of accessing the quality of­
=he ser"lices being of:e=ed (on the basis of any transmitted 
quality data and any stored data relating to the quality of 

ser"lices previously :-ecei ved from the same long distance 
network) as shown in Figure l6c. 

If the demand assessed in step ~20 is low because the 
10 service on off er is not currently required by many users of 

the local network !, the bidding device 812 may simply not 
calculate a price at all, or may output a low price (in order, 
for example, to acquire the services for subsequent resale) . 
If ~he demand assessed in the step 220 is already being 

15 substantially met, so that no excess demand exists, the 
bidding device -~12 may cal_culate the cost based on the aost 
of the existing seriices assessed in step 2.2..2, by decrementing 
the-existing costs assessed in step 222 (to tak~ account of 

- -
the cost· inherent in changing supplier) ; and making a positive 

20 or negat~ve adjustment based on the quality assessed in step 
226 and adjusted to ta~e account of any relevant past cost 
data assessed in step 224 (e.g. indicating that the particular 
long distance network is cheaper than the existing supplier 
in general) . 

25 If a large excess demand for the offered services is 
assessed to exist in step -220 by the processor 814, the 
processor 814 generally sets the bid price in .a direct 
relationship witli the level of excess demand. For example, 
the processor 814 may assess the maximum possible price which 

30 it can afford to pay (i.e. the price at which the network 1 

makes no profit from the acquisition of the offered services) 
in step 228, and set the bid price between the existing 
service price assessed in step 222 (or a stored past price 
assessed in 224) and this maximum possible price, in 

35 proport:ion to the fraction of the demand for the offered 
service which is currently unmet (the excess demand) . 

Thus, in this embodiment, the bidding device 212 operates 
generally to calculate the bid price in direct relation to the 
level of unmet demand which it has for the offered services. 
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In other aspects, :he operati.on of this em.bodiment...is as 
desc=i..bed i.n relation to the first embodiment. The two 
e!tlbcdiments are, of course, not exclusive; the processo-rs 812, 
824 of this embodiment ~ay also be arranged to comprise the 
processors 12, 24 cf ~he first embodiment. 

This embodiment could equally be utilised in any of the 
second to fifth embodiments described above. 

Seventh Embodiment 

The operation of this embodiment is similar to that of 
10 the preceding embodiment, in that long distance 

telecommun±cations networks 2 (service suppliers) each 
comp~ise a selection device 820, and local networks (service 
users) 1 each comprise a bidding device 812. In this 
embodiment, however, the selecting device 820 operates mQre - -

15 in the manner of an-auction.-
- Referring to Figures 17a and 17b, in the embodiment, 

after the assessing step 200 and the outputting a resource 
indicati9n signal step 202 (as in the previous embodiment), 
the selection device 820 in this embodiment is arranged to 

20 calculate an initial price in step 250 and to send the price 
in a step 252 to each of the bidding devices 812 of the local 
networks l in a step 252. 

The price calculation step 250 in this embodiment may be 
essentially_ the same as in the first embodiment, except that 

25 an-uplift is added to an initially calculated price, so as to 
raise it to the -highest level at which the resource can 
realistically be offer~d. 

In this embodiment:, each bidding device receives the 
resource si~al in a step 210 and calculates the price which -

30 it will be bid for the resource in a step 212, both as in the 
previous embodiment. However, the price is not output from 
this embodiment. Instead, the bidding device 812 awaits the 
price signal_from the selection device 820, which is received 
in a step 254. The received prices are compared with .the 

35 price calculated in the step 212 in a step 256. If the 
received price is the same or lower than the calculated price, 
the bidding device sends, in a step 258, a signal indicating 
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accep~ance to the select!ng device 820. The selection device 
820 . ..,aits, for a predetermined interval, for acceptance 
signals from the bidding devices 812 in a step 260. 

When one or ~ore acceptance signals are received, the _ 
:irsc acceptance signal is taken to form the supply contract, 
and a confirmation signal is transmitted back in a step 262. 

If no acceptance signals are received in the step 260 within 

a pre4etermined time, the selection device returns to the step 
250 and recalculates a lower price,_ by decrem~nting the 

10 existing price by a predetermined amount. The following steps 
are then- repeated; either untiJ, an acceptance is received from 
one of the bidding devices 812 or until the price calculated 
in the calculated step 250 reaches some lower threshold 
(beneath which it is not economic to of fer telecommunication 

15 serv-ices) . 
At the bidding device 812, after the transmission of_an 

-- -
acceptance in the s"tep 258 ,- the bidding ~evice awaits the 
receipt of a contract. ~cknowledgement signal in step 264, and 
subsequentl.y proceeds to connect to the selected long distance 

20 operator in the step 218. 
If the price signal received in the step 254 is higher 

than the price calculated in the step 212, the bidding device 
detects in a step 266 whether a 'contract formed' signal has 
been transmitted by the selected device 820, signalling the 

25 end of the process. If not, the bidding device returns to the 
step 254 to await the receipt-of a lower price signal from the 
selection device 820. 

Although in the above described process a reverse, or 
"Dutch" auction has be~n described, it will be apparent that 

30 the operation of the bidding and selection devices 812, 820 
in Figure 17a and 17b could readily be modified to carry out -
a normal auction in which the price signals generated by the 
selection device are progressively increased until only one 

bidding device remains active. 
35 Furthermore, the transmissions between the bidding and 

selection - devices may be performed on a common broadcast 
channel, so that each bidding device can monitor the behaviour 
of other bidding devices, and alter its future behaviour 

appropriately. 
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~lthough in =he above-described 'conventional' auction 
processes the sequence of price signals 
monctcnically increases or decreases, non-monotonic behaviour 
migh= ~ccur in som~ embodimencs. 

5 Eiqh=~ Smbodiment 

:n this embodiment, rather than exchanging services for 
financial payment, an exchange of one_class of s~rvices for 
anot~er (or of services for goods or vice versa) is performed. 

This embodiment may be performed by the apparatus-of the 
10 first embddiment, for example. In this embodiment, the 

selection device 12 performs the steps 100-106 indicated in 
Figure Sa. However, at the outset, a step of capacity 
assessment is performed by the selection device 12, to ass~ss - -
the available capacity of services (e.g. ~4 Kilobits/second 

15 digital links), and a service with high availability is 
select~d as the medium of payment with which to acquire long 
distance telecommunication services. · The polling signal 
transmitted in the st~ 102 in this embodiment therefore 
indicates that payment will be made in units (e.g. minutes, 

20 packecs or bits) of an identified service type. The remaining 
operation of the selection device 12 in this embodiment is as 
in Figure Sa, except that the prices compared are in units of 
call services of the identified class, rather than in terms 

o~ money. 
25 Likewise, in Figure Sb, one of the pricing factors 

assessed in the step llS is the demand or value of the offered 
local service to the long distance network operator. If the 
value is insignificant, the price calculated by the pricing­
unit 20 (in units of the indicated local call service), is 

- 30 much higher than if the long distance operator 2 has a demand 
for (or places a value on) the local service offered as 
payment. 

Thus, in this embodiment, units of one type of 
telecommunication service (local services) are offered in 

3 5 exchange for units of another type of telecommunication 

service (long distance services) . 
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:n :ace, the long dist.ance net.works 2 may also·- of fer 

local services and the local networks l may also ~~fer long 

dist.ance_services, so that. this embodiment is able to offer 

int.er-operability b~tween competing net.works so as to utilise --

the ~esources of both. 

Equally, the embodiment. may be . used as a means of 

allocat.ing resources bet.ween local and long distance parts of 

a single network. 
The resources offered in excharrge--£or telecommunications 

10 services in this embodiment need not be limited to further 
--

t e lecommuni cat ion services; they could, instead, be amounts 

of payment in different currencies; options to procure 

telecommunication services at a certain price in future; or 

other types of assets such as ~hares. 

15 Other gmbodiments 

20 

In view of the foregoing, many oth=.::- alternatives, 

embodiments and modifications will be apparent. 

For example, the pricing processes above may extend over 

several stages of negotiation, with an initial high price 

being answered with a low offer, 

between the two . The bidding, 
to converge on a price 

tendering, bartering and 

auctioning processes described above may thus be extended into 

more complex combinations of price negotiation. More complex 

mechanisms for adopting parti-cular tactics (such as estimation 

25 of~competing bids and undercutting) may be provided._ 

Multiple selecting devices 12 may communicate with each 

other to share pricing-and quality information received from 

pricing units, or even to jointly acquire telecommunication 

services on a shared cost bas is . This could in principle lead 

3 o to complex interactions in the telecommunications service 

markec, causing the possibility of sudden violent or 

discontinuous pri.ce changes as multiple sele.ction devices 

simultaneously make the same choice at the same price. 
Where user apparatus has a visual display device. 

35 supplier apparatus may periodically generate 'advertising' 

messages indicating price, nature or quality and/or 

availability of service data, and the user apparatus may 

ii1i1i1i1ilmnr 
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display such data. 

!n order to acquire infer.nation on competitors prices, 

~el~communications service providers may emulate the behaviour 

of seleccion devices, and ~ssue polling signals in order to 

5 gather price infor.nacion. Such price information may then 

form ~he basis for set.ting pr~ces by pricing devices of that 

telecommunications supplier. To avoid such behaviours, 

Yeri:icat.ion or security procedures may form part of the 

polling and bidding process. 

10 Rather than using a PIN, it would be possible to use 

other security checks (e.g. v?ice recognition). It would be 

possible to make such security checks intermittently during, 

as well as- before, a transaction. 

It may also be desirable_to provide regulatory devices, 

15 which periodically monitor the prices offered by pricing 

devices (for example -in a particular locality) to det_ect 

apparent cartel behaviour -in which identical prices are 

offered by competing suppliers over a prolonged period, or 

other types of anti competitive behaviour. -

20 Use~ equipment may incorporate a disabling device, 

selectively remotely operable, to halt such behaviour when it 

is detected. 
Rather than operating deterministic pricing and selection 

algorithms, the pricing and selection devices may be provided 

25 with self learning structures in which prices are calculated, 

and/or bids are evaluated and compared, using for example 

"neural network" algorithms (e.g feedforward-networ~s of the 

multilayer perceptron or back propagation type or Hopfield 

networks) based on se~ice availability, demand levels, and 

30 historical stored data- relating to these and possibly other 

factors. 
Means 

operator, 
provided. 

for allowing manual intervention by a human 

to override or arbitrate negotiation, may be 
To this end, means for automatically accessing 

35 particular P-ersonnel (e.g. advisors or arbitrators) may be 

provided.- such additional functions may be provided as plug­

in modules for attachment to a personal computer or telephone 

apparatus. 
It will be clear that the invention is applicable to the 

ii1ii1iii1ii1il1r 
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supply cf all types of telecommunication services; for example 
plain old telephone serTices (POTS); multi-media services; 

-
video ~elephony; fax and digital message communication; and 
so en. Equally, the_ invention is applicable to the supply of _ 
serTices via telecommunications; for example video on demand, 
enter~ainment services and so on. 

Further, the invention may be applied to other resource 
allocation or service provision domains. For example, an 
electrical supply grid operating comput.er may poll ~ plurality 
of competing electricity generator operating computers, to 
arrange,- in real-time, the pr:!,.ce and terms of the supply of 
electricity from selected generators via the grid, j-ust as 
disclosed - in the above embodiments. A private 
telecommunication network could be used, for the price 
signalling and negotiation, as an alternative to the public 
network,. or alternative-ly the signal could be superimposed_as 
modulations on the electricity power supply_grids, which thus 
itself acts as a communication network. 

The· invention is accordingly not limited to the above 
20 described embodiments, but extends to all alterations, 

modifications or improvements within the spirit and scope of 
the invention. 

THIS SHEET HAS BEEN 
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CLAIMS 

1. A communications system comprising at J.east one 
resource user appar_atus ( l) and at: least one resource supplier 
apparatus ( 2) , interconnected by a communications channel, and -

~ =out~:ig means (10) for varying the connection, characterised 

by :he provision of prici:ig means (20) for generating and 

transmitting through the system a plurality of competing 

pricing signals indicative of pricing levels corresponding to 
-

alternative resource supply transactions, and selecting means 
10 (12) · for receiv~ng said pricing signals, selecting a 

corresponding one of said transactions; and by the control of 

said routi~g means ( 10) to select or vary said connection 

based upon said selection. 

2. A system according to claim l, comprising a 
15 plurality of- said supplier-apparatus (2) interconnected with 

a said user apparat~s (l), in which each said supplier 

apparatu~-\2} comprises a pricing means (20+ for generating 
and transmitting to said user apparatus a pricing level 

signal, and the user apparatus (1) comprises a selecting means 
20 (12) for selecting one-of said supplier apparatus (2) in 

dependence upon received said pricing level signals. 

3 . A system according to claim l or claim 2, comprising 
a plurality of said user apparatus (1) interconnected with a 

sa;d supplier apparatus (2), in which each-user apparatus 
25 comprises a- pri~ing apparatus (812) for generat"ing and· 

transmitting to said supplier apparatus (2) a pricing level 

signal related to a price level, and the supplier apparatus 
(2) comprises a selecting means (820) for selecting one of _ 
said user apparatus ( l) in dependence upon received said 

30 pricing level signals. 

4. A system according to any preceding claim, in which 

the selecting means (820) is arranged to transmit a sequence 
of signals indicative of a monotonically time-varying series 
of prices, and each said pricing means (812) is arranged to 

35 receive said sequence of signals, and to transmit a pricing 

level acceptance signal when a received signal indicates a 

---- ' .. -~·---·--·-·-----.... 
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price corresponding to a predetermined level. 

-
:: • A system according to any preceding claim, in which 

-
the pricing means (20) and selecting means (12) are arranged -

t:o generat:e and transmit a sequence of signals in a responsive 

5 dialogue, to negotiate a price level. 

-6. A system according to any preceding claim, in which 

the pricing level signals are indicat-ive of a quantity of a 

payment: resource other than money. 

7. A system according to any preceding claim, in which 

10 the _or each supplier apparatus (2) is arranged to calculate 

sup~ly price data in dependence upon the availability of the 

resource which it supplies. 

S . A -system accord~ng to any preceding claim, in which 

the-or each supplier apparatus (2) is arra1!9'ed to calculate 
- -

15 supply price data in dependence upon an assessment of the 

demand for the resource which it supplies. 

9 . A system according to claim a, in which the or each 

supplier apparatus (2) is arranged to receive price level 

signal~ from other supplier apparatus, and said demand 

20 assessment is based thereon. 

10. A system according to any preceding claim, -in which: 

the or each user apparatus (1) is arranged to calculate price 

level data based upon the level of its demand for the 

resource. 

25 ll. A system according to any preceding claim, in which 

the or each user apparatus {l) is arranged to calculate price 

level data based upon stored data indicative of .previous price 

levels for cemparable resources. 

12. A system according to any preceding claim, in which 

3 o the or each user apparatus ( 1) is arranged to store data 

indicative of a level of performance of the resource supplied 

ilii1iU1ii!Uf THIS SHEET HAS BEEN 
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by each supplier apparatus (2), and comprises selecting means 

(12} :or selecting a said supplier apparatus (2) based upon 
said stored data. 

:3 . A system a:ccording to any preceding claim, in which 

5 the or each supplier apparat:us t2) is arranged to generate and 

transmit signals indicative of :echnical characteristics of 

the resource it supplies. 

14. A system according to cla1m 13, in - which the 

techriical characteristics relate to the quality of the 

10 resource. 

15. A syst:em according to claim 13 or claim 14, in which 

the ~r each user apparatus (1) comprises selecting means for 

selecting a said sup_fllier apparatus (2} based upon the 
technical characteristics. - -

15 16. - A" system according to any preced-ing claim which 

comprises a telecommunications network. 

l 7. A system according to claim 16, in which the or each 

said supplier apparatus (2) supplies telecommunications 

services. 

20 18. A system according to claim 17, in which the or each 

us~r apparatus ( l) supplies and uses telecommunications 

services. 

19. A system aecording to claim 18 I in which the 
supplier apparatus (l) and the user apparatus (2) comprise a 

25 single, self-organising telecommunications network. 

20. A system according to claim-16 or claim 17, in which 

the or each user apparatus (1) comprises customer terminal 

equipment-for use by an individual customer. 

21. A system according to claim 20 in which the user 

3 O apparatus comprises an insertable and removable portion 

.. 
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carry!ng at least part of said prici~g means and/or selecting 
means. 

22. A system- according to claim 20 or claim 21 in which 
:he user apparatus (1) is arranged to perform a security check 

5 :o validate a user thereof prior to operation. 

10 

15 

23. A system according to claim 16, in which the or each 
supplier apparatus (2) supplies value ~dded services via said 

-
telecommunications network to the or each user apparatus (l) . 

24. A system according to claim 23 in which said value 
added services comprise the supply of video signals. 

25. A user negotiation apparatus for a system according 
to any preceding claim.. 

_ 26. A supplier _negotiation apparatus for a system 
according t:o any preceding claim. 

27. A pricing device for 
preceding claim. 

system according to any 

28. A selecting device for a system according to any 
preceding claim. 

29. A communications network in wnich supply of 
20 resources is -automatically negotiated between pairs of devices· 

communicating price negotiation signals in a dialogue via a 
communications channel~ 

30. A method of transmitting signals through a 
communications network consisting of establishing a connection 

25 between two subsystems thereof from a plurality of competing 
alternatives_ by automatic price signalling and price-based 
selectio~ processes. 
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