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The present invention relates to telecommunications services and

apparatus, and more especially to arrangements for charging for

5 telecommunications services. It is applicable both to telephony based services and
to others such as broadband services. _

" Telephone calls and other telecommunications links tend to be charged on

a time of day/duration/distance basis where the fee levied is dependent upon the

. time of day the call is made, the duration of the call and the distance between the

10 parties invoived in the cail. A number of tele_phonv services are now available
which m'ake use of variations to this basic theme through a variety of means.
These include called party charging, split calied/calling party charging or premium
rate charging (where an additional fee is charged on top of the basic "normal” call
charge and credited to the called party). Use of these mechanisms has enabied

15 the creation of a number of services both in the UK and elsewhere.

However, the arrangements ‘employed hitherto lack flexibility. For
example, premium rate calls employ the same pence per minute rate throughout
the duration of calis. This means that one can find operators. of recorded
information services artificially increasing the duration of a call (by giving the

20 information out more siowly than is necessary) in order to recoup the charge they

. consider approprlate for a particular piece of information. This means that the
service operator needs more equipment and lines and of course it is wasteful of his
customers’ time. _

According to the present invention there is provided a telecommunications

25 exchange including

- a store for storing information as to the cost of a connection

- means for storing therein charge information
- - control means responsive, during a connection in progress, to receipt of a
charge variation request signal from a connected party, to '

30 . {a) transmit to a party by whom a proposed charge is to be borne a signal
requiring acknowledgement o

{(b) modify a respective portion of the store contents relating to said

connection in progress only if such an acknowledgement is received.

. This Sheet Has Been Relplaced

TR




he—dtUfati on of the call and the distance

bet ween W0@6/13000 parti g 4:_1\/ ;slsB%?-“{ he call. A nunber. oPCrapssihusey

services are now avai énepmcml ch _feke use of .variations to this basic
t henme through a varietly of nean These incl udeical | ed party chargi ng,
split called/calling pertTy chargl ng oraprem um rate charging (where an
additional fee is charged on top of the basic "normal" call charge and
credited to the callﬁ gart ), Use of theSﬁ mechani sns has, enabl ed ;15 the
creation of a niMPBRAtNER Wg ithe dnyRGtiAN| RIoYies BktelsRemumuniGatians network
However , iftfudiig angenent s enpl oyed hitherto lack flexibility. For

exanple, premumrate calls en'? y the sane pence per minute rate

t hr oughout 1 m &t for stefingn Q!'ﬁlaF'Q“ as o the ¢Rstes a:GPRNeEHRD can fi nd

operators of recqeasdfor storind/tRErEH tidtas Pforhiatidnar tificially i ncreasi ng the
duration of a call (by giving the 20 |nformat|on out nore sIovay than is

necessdfy) in orertral meags sREFONSiKE. (NG @ qanagetion mcm@rpa%rtoamﬂmmﬁaat e for
a parti cukﬁé legrq&mgfreﬁ%gﬁq s@?{g' g&a T@ﬁe@ﬁ@%r&h t he service oper at or

needs nore e nent course It 1s wasteful of his
custoners' ti rre(a) transmit to a partycby wdiomy atpgonased ghargeris to ecorieoa signek e i s

provided g, fng SRRAGIeSGEMhaRS

(b} modify a respective portion of the store contents relating to said
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10 connection in progress only if such an acknowledgement is received.
In a further aspect, the invention provides a method of operating
telecommunication network including the steps of: ' .
(a) making a connection between a first and a second party;
{b) storingl information as to the charge to be made for the connection;
18 {c) receiving, during a connection in progress, a charge variation request
signal from a connected party; and in response
{d} transmlttmg to a party by whom a proposed charge is to be borne a |
signal requmng acknowledgement; and
{e) modifying a respective portion of the store contents relating to said
20 connection in progress only if such an acknowledgerhent is received.
it will be seen that the invention allows the charging of a call to be va;i-ed.
as it progresses, but only with the permission of the party who will bear the
charge. For example the called party rﬁight request the network operator to vary
the charging applied to a received call, whilst it is in progress.' Charge variation
25 requests may be issued under a number of circumstances; for exampie i) to
increaseldecfeése the charge of the call for the rest of the call duration or until
subsequently modified, ii) to generate a "one-off" charge/credit against the caller
or”iii) temporarily increase/decrease the cost of the call for a specific period of
time. '- | |
30 This mechanisrh rhay also be applied in the reverse direction as a means
whereby the caller may raise charges against the cailed party.
| In order ihat unscrupulous operators do not mis-use this mechanism, the

invention makes provision for the party to whom the charges for the call are to be
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variation should they so desire. In this case the call will not automatically clear,
rather the party requesting charge variation will be informed. The charged party
5 may also hang-up at any point in the call, in which case they will automatically

refuse any charge variance negotiation currently taking place.

This feature (Charge Variation Request) may be invoked by a number of
routes. One possibility, for a normal analogue line, would be for the initiator to
invoke a register recall function followed by dialling a special code. Appropriate

10 voice prompts would be played to the distant party during this time to advise them

of what was going on and to reguest acceptance or rejection of the requested

charge variation. This they could do by dialling a reply e.g. 1 for accept and 3 for
reject. Having received the necessary information, the exchange originating the
request would then advise the initiator of the resuit of the request via a recorded
15 voice message and modify the charging‘information 'at':co_rdingly. This modification
will generally require a signailing message to be transferred to the distant exchange
in order that it can modify its charging rate.
Some embodiments of the invention will now be described with reference
to the accompanying drawings, in which: '
20 Figure 1 is a block diagram of a telecommunications network; and
Figures 2 to 4 are flowcharts indicating the operation of prefer?ed.

embodiments of the invention.
Figure 1 shows a telephone network which has a large number of digital
local exchanges only two of which 1a, 1b are shown. Each exchange is .connected
25 via concentrators {not shown) and local analogue lines 2 to subscriper terminations
illustrated as telephones 3. Each local exchange is also connected via high-speed
digital links 4 to two (but optionally one) of a relatively smaller number of digital
main switching units (DMSU) 5 which together form a trunk network with each
‘DMSU 5 being connected to.everv other one. |
30 " Figure 1 also shows the construction of the digital local exchange. Calls
are routed by' a cross-point switch 10 under stored-program controi by a central
processing unit (CPU) 11. Telephone calls from a subscriber termination 3 to

another such termination .on the same local exchange are routed directly by the
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The DMSUs 5 may also be linked to other networks for providing
additihnal services, for example a digital derived services network 6 for which
provides routing of calls using a numbering system which, because it is unrelated
to the topoiogical location of the relevant lines, requires humber transiation. Such
services may also carry-_differin_g charge rates, for example (in the UK) "free"
(0800} calls {(which are charged to the called party) and premium rate (0891) calis.

Charging for calls is performed by the CPU 11 in the local exchange,
though there is no reason why the local exchange could not be provided with a
separate processing. unit to perform this or other tasks ancillary to the main task of
routing eall_s. In this descl_'iption itis aseumed'that all charging is performed by the
local exchange, though there is no reason why the higher order exchanges could
not provide charging facilities, in lieu of the local exchange, for calls: which they
handle.

The way this works is as follows. At the commencement of a call, the

CPU 11 of the local exchange of the subscriber ongmatmg the call records

destination information - either the fact that it is a local call, or the dialling code.

prefix of a non-iocal call. _
When the connection is made, the local exchange receives (internally, or

from the local exchange of the called subscriber) a "call connected” signal

indicating that the latter has answered, and the call commences. At this point a
Call Detail Record is set up in an assigned storage area 13 of the CPU 11, with the

information set out below; except of course the stop time and duration. These are '

computed by the CPU at the end of the cail and added to the detail record. The
charge ‘band information is obtained by reference to a store 14 containing
information as to the charging rates according to destiriation, time of day, day of
the week etc. The mformatlon contained in the Call Detail Record typically
mcludes the following: '

Date of call

v
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Upon- the termination of the call, the information in the Call Detail
Record(s) is transferred to a biiling data store 15 in the local exchange 1. This
10 information is transferred on a daily basis to a district data collection centre 7 and
thence to a Billing centre 8 where the data may be further processed and bilis
distributed.
If charging rates change at a certain time of day - perhaps calls are
‘cheaper after 6pm - then this can be accommodated by the Billing Centre 8. If for
15 example a cali is in progress at 6pm and‘the relevant Call Detail Record contains an
indication that shows that the call is to be charged in charge band a; the Billing
Centre will contain stored charging tables gi\iing the pence per minute rates for
charge band a and calculate the correct charge accordingly.
The charging process as so far described is entirely conventional. The
20 variations now to be described have as their object permitting the changing of the
charging arrangements during the coufse of a call. .
Possible facilities are:
1. The charge is made to the called party instead of the calling party;
2. The charge rate is increased (or decreased) for the remainder of the call
25 (or until a further such change is made);
3. A one-off charge is made in addition to the normai call charge.
4. The charge rate is changed for a fixed period of time or until the end of
the-call, whichever is earlier (this could be achieved by two requests as under (2)
above, but has the advantage that the party bearing the charge knows in advance
30 the cost that he is agreeing to);
It is envisaged that each of these Will be implemented by:
{a) One party requesting the change;
{b) The other party agreeing to the change;
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implemented without the agreement of the party being charged.
Similarly, if the person requesting a charge or charge increase is the party
against whose account the charge in question is to be made, then the

acknowledgement procedure may if desired be dispensed with.

Figure 2 is a flowchart illustrating the processes that take place, in the

case of a local call, in the CPU of the local exchange 1a handling the call, in the
event that a party A1 makes a call to party A2, and then requests that the cost of
the call be charged to party A2.

First, party A1 goes off-hook {100) and the exchange responds by setting
up the call {102) and sends a ringing signal to party A2 (104). When party A2
goes -off-hook (108), this is signalled to the exchange and the connection of the
call is complete. The exchange 1a creates (108) a Call Detail Record in its store
13, with the numbers of party A1 and A2 recorded as the calling and cailed
numbers respectively. : | '

Thus far, the process is conventional. The call proceeds (110). - Suppose
now that party A1 wishes the cost of call to be charged to pahy A2. Any desired
form of signal may be emplovéd: currently in the UK, existing services {such as

three-way calling) available during thel_ course of a call are set up using the recall

signal (a single loop-disconnect signal) - followed by a number of digits dialied using.

muitifrequency tone dialling, and for this_example the code R#15 is assumed.
Thus party A1 dials R#15 (112). The local exchange CPU 11 responds by:

(a) playing (114) a voice announcement to party A1 - for example using a

recorded message unit 16 - e.g. "Your request for charge transfer is being

processed”; _

(b) playing (116) a voice announcement to p'afty A2 requesting permission
to make the change, e.g. "The calling party has reduested that you are charged for
this call. The rate is 15p per minute. Please key '1' to accept or '2' to refuse.”.

If party A2 keys '2' to send a multifrequency signal back to the exchange,
no further action is taken (other than perhaps announcing the refusal to party A1);
if however he keys '1' this is recognised by the exchaﬁge which responds by:

v
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- i.e. the call cleears down immediately only when the calling party goes on hook so
10 that the party paying for the call controls when it ends - then this may be reversed
(124) to give control to party A2.
(d) Playing {126) a further voice announcement to party A1 confirming
that the change 'ha_s occurred, e.g. "The other party is now paying for the call.”
The call then proceeds normaily (128), and 'assuming control reversal has taken
15 place is terminated by party A2 going on-hook (130) whereupon the exchange
clears the connection (132) and writes ‘(134) the Call Detail Record(s) to the store
in the usual way. _
Figure 3 shows the same process, but where the two parties A, B are
-connected to different local exchénges A B. Steps equivalent to those in Figure 2
20 are given the same reference numerals. The process differs in that:
Step 150: the charge reversal request is forwarded by exchange A to.
exchange B.
Step 152: the accept signal is forwarded by exchange B to exchange A.
Step 1 54, 156: exchange A responds to the acceptance by instructing
25 exchange B to set up its own Call Detail Record for the call, naming party B as the
calling party: this signal will contain the necessary number, charge band and timing
details as exchange B -will not previously have recorded such information.
Exehange B then reacts by creating the Call Detail Record in its own store 13.
{Alternatively, if the network is set up to permit an exchange to create charges for
30 other exchanges, exchange A could set up the riew record, as in the case of Figure
2). _
_ Figure 4 illustrates the implementation of facility 2, again assuming parties
A, B, on different local exchanges. The call (originated by party A} is set up in the
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market fngures) for which party B makes a charge. Party B's equipment signais
(200) a request for a higher rate call charge to be invoked by transmission of a
"R#12" signal. It is assumed that the particular charging rate is inherent in this
particular code, as also is the fact that the request originates from' equipment at
party B, other codes being allocated for use by a human operator reqdesting the
same service and for different call rates. Thus exchange B responds by

Step 202: sendmg a coded (tone) acknowiedgement signal to party B.

Step 204: forwarding a charging rate increase request sugnal to excharige
A. .
Exchange A responds to this signai by playing (206) to party A an announcement
e.g. "The other party has requested a charging rate of 90 pence per minute.
Please key '1' to accept or '2' to deciine.”. | '

Assume that party A accepts by (208) keying ‘1. The corresponding tone
signal is (eceived by exchange A which responds by - -

- 210: sending an accept signal to exchange B

- 212: closing the current Call Detail Reéord by entering the current time
and call duration

- 214: dpening-a new Call Detail Record with the current time as the start
time.
Local exchange B, upon receipt of the accept signal from exchange A, transmits
(216_) to party B an "Accept" tone, so that party B's equip_ment can then proceed
to-play {218) the valuable recorded information. The call continues (220) at the
new charge rate, and terminates normally, as previously described. _

Probably it will be appropriate to revert to the original charge rate after the

information has been sent, so step 300 shows party B's equipment sending a

ith each
0 shows

ed

signal "R#20", to be interbreted as "resume original rate”. This is acknowledged

- {302) by exchange B and forwarded (304} to exchange A, which respdnd's by:

&
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308 - closing the current Ca!l Detail Record
310 - opening a new Call Detail Record (copying the charging rate from
5 the earliest record held for that call in the store 13). _
The call continues (312). Further charging rate charges may of course be invoked
in thé_ same way. Any convenient arrangements for crediting the party (party B in
this example) making the additional charge may, be employed, as with exiéting
‘premium rate' services where the called party receives a proportion of the call
10 charge, for example the charge rate codes inserted into the Call Detaii Record may
be interpreted by the billing centre 8 as an i_nstructi'on to credit the called party's
account with the appropriate sum.
Although not mentioned above, it is envisaged that a party being called
upon to authorise a charge rate may decline to accept the change simply by
15 terminating the calil. '
The above description envisag;s the creation of two or more Call Detail
Records for a single call. This has the advantage of compatibility with existing Call
Detail Record formats. It may mean, though, that existing billing centre software
will list on a bill the separate sections of a call as if they were separate calls:
20 however this could be avoided by arranging for the billing centre 8 to recognise
when a Call Detail Record for a given subscriber line (number) has a start time
which is the same as the finish time of another such record - a condition which
does not normalily occur, sihce it will take at least a second to clear down a call
and dial a new one. Upon such recognition the billing centre may process the two
25 records together as desired. This recognition could be facilitated by including in
the Call Detail Record a flag to be set by the CPU 11 to indicate "further CDR
foilows". ' _ '
- Alternatively a single Call Detail Record could be used, with a variable
length format so that it could accommodate multiple entries each with its own
30 start and stop times and charge band indicator.
in either case it is assumed that the remote billing centre 8 accommodates
any variation in charging rate according to time of day; however it may be

necessary to take such variations into account in generating the announcement at
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CPU 11 obelrbifladdddy tvfxcfepgge of the subscriber originating the call records
.destination information - either the fact that it is a local call, or the
dial ling code (a) Crpatera gomplese Reyy- Calk Qet%laﬁqacord bearing the one-off charge

(say, £3) - either as a record with zero call duration and fixed charge of £3 or, if
this is more convenient to fit in with existing billing mechanisms, a record with
10 short call duration, for exampie of 1 second and a charging rate of £3 per second.

(b) Create a new Call Détail Record for the continuation of the call.

For facility 4 (new charge rate only for a specified period) the procedure ‘
would be as in Figure 4 down tc step 220, but exchange A would be programmed
to set a timer for the relevant period (different codes at step 200 being used for

15 different periods), and respond on timequt by autornatically performing steps 306-
310. _

The above description' assumes that additional call charges are raised
because of services (information) being supplied over the telephone (or other)
connection in question. However it is not essential that this is so, for exampie the

20 call may be éSsociat’ed with a related appiication such as a payéper;view cable TV
offering where a customer dials up the TV service using a telephony cail. The
above mechanism could be used to accept the charges for the selected
film/programme. from the TV éer’vice provider, causing the appropriate telephone
bill to be debited, even though the actual service which is being paid for is not

25 transmitted over the telephony connection.

Other mechanisms may be applicable, such as use of the Analogue Display
Screen Interface for communicating charge variation .alerts, requests and
acknowledgements. Similarly, other network access arrangements may be used
for example ISDN basic/primary rate access, or similar, where the appropriate

30 messages may be transmitted using common chahnel signalling between the
terminal equiﬁment and the network. |

Finally it is noted that certain steps referred to above may require

appropriate messagé facilities in digital inter-exchange signalling and willi require
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When the connection is nmade, the |ocal exchange receives (internally, or

fromthe | H@P6APhange of the called subscriber) a "call cP®OHGBIYOIS6S| gnal
indicating that the |atter has answered, and the call comences. At

‘this point a Call Detail Record is set up in an assigned storage area
13 of the CPU 1 1, with the informati @am set out bel ow, except of course
the stop tine and duration. These are corrput ed by the CPU at the end of

the call and dd dto ge det%i i char band nformatlon is
obt ai ned by |I aflesaran © €8 ¥! 'anr?tya?’?ﬁtﬁﬁ @Ef’*ﬁ?'g%"ﬁﬁﬁ'%ﬁ ling Aratocql
chargi ng rat @@.gacupr ding to destination, tine of day, day of the week
etc. The information contained in the CaII Detail Record typically

i ncludes the follow ng: _ Date of call
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Nunmber

1r\go“sui??c i ber Nunber cal | ed

of star Jﬁmggé Ti me of ending of ca
i f

of the call, tlﬂ%nﬁormatlon in the Call Detall *  ¢Record
a

transfer

red to

PCT/GBYS/O569 -

Ti me

| of call 5 ————— _
I l)n Is strictly ngg;g:re 4 code. ”",",mmnﬁlwlﬂlﬂ%t n:![ : ng
kS

ing data store 15 in the |ocal exchange 1. This 10

information is transferred on a daily basis to a district data collection

centre 7
further

10

15

20

25

30

é&%&léﬁloﬂs BkiHdnge indiding 8 Where the data may be

tel
pr ocessedg and
- a store for stonng information as to the cost of a connection

- means for storing therein charge information
- control means responsive, during a connection in progress, to receipt of a

charge variation request signal from a connected party, to

(a) transmit to a party by whom a proposed charge is to be borne a signal'

requiring acknowledgement .
{b) modify a respective portion of the store contents relating to said

connection in progress only if such an acknowledgement is received.

2. A telecommunications network including

- a store for storing information as to the cost of a connection

- means for storing therein charge information

- control means responsive, dur‘ing a connection in progress, to receipt of a
charge variation request signal from a connected party, to

(a) transmit to a party by whom a proposed charge is to be borne a signal

requiring acknowledgément

(b) modify a respective portion of the store contents relating to said .

-~

connection in progress only if such an acknowiedgement is received.

3. - A telecommunications exchange or network according to claim 1 or claim
2, in which the control means is operable to send, upon receipt of the

acknowledgement, a confirmation signal to the requesting party.

4, A telecommunications exchange or network according to any one of the
preceding claims, including voice announcement means and in which the signal
requiring acknowiedgement and/or the confirmation signal is a voice signal

representing a spoken message.
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dlstrlbuted I f charging rat certain tine of day
s can- BETABEYMSEYat ed

~ perhaps (:vg?I’g’oM“che&per_&f_Ler
is in progress at 6pm and

,UytheBllllngCen | f for 15 exanpl -
‘the relevant Call L’ m H'l aletal ns i ndi cation that. shows t hat
"the call is to be band d3the Billing " Centre will

.contain stored charging tables giving the pence per mnute rates for

-charge band g and @akae&@ﬁrﬁuﬁ.ba:&eréxeﬁé c?eha:r s&mz@@&@draabym any one of the
The charging process as so far describ is entirely conventional. The 20

vari ations ncmPQQS“TISec’GE‘EFC'f‘l\ﬁ@lh ﬁ%ﬁ/é°’§5°'t’ﬁ%?’}s '5[5?@@!‘3'!5&‘%3&4*@"?4’1@%5%9| ng
of the gorele ‘g.{a;g'mggg;gg,ts during the course of a call.

POSsibIefaC| ties 1. The charge is made to the call ed
party instead of tKFd s;altd! imrgifyatheystore contents that chargpsctoctigr Bty gueently

Cr pased &gl theli b6 caRcued B df coffe: gHE 2!l 25 (of unti' @

further suCh ©C ne-of f charge is nmade in
“addition to the norbralsocd Im@dhf;vr gbe store contents that anesherhgegy shalle besr

changed for E%egple)éF vehrf) ?rﬁel c(:)rgar es, ol' e f%thg ct.!llargég]?o t'ﬂg cQLnectlon

6. A telecommunications exchange or network according.to any one of the
10 preceding claims in which the control means is responsive to an assigned request
| signal for a charge reversal
(a) so to modify the store contents that charges to the party currently
being charged shall be cancelled, or shall cease
(b) to transmit to another exchange participating in the connection a

15 request that that other exchange generate charge information.

7. A telecommunications exchange or network acc'ording to any one of the
preceding claims in which the control means is operable in response to an assigned
request signal for charge rate modification so to modify the store contents that the
20 charging rate for continuation of the call shall be different from that obtaining prior

to the receipt of that request signal.

8. A telecommunications exchange or network according to claim 8 in which
the control means is operable in response to an assigned request Signal for
25 temporary charge rate modification so to modify the store contents that the
charging rate for continuation of the call shall for a specified period or for the
remainder of the call if shorter be different from that obtaining prior to the receipt

of-that request signal.

30 9. A telecommunications exchange or network according to any one of the
preceding claims in which the control means is operable in response to an assigned
request signal for a single charge so to modify the store contents that an additional

charge shall be made.

This Sheet Has Been Reﬁ
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the-call, whichever is earlier (this could be achieved by two requests as
under (WO96030M@bove, but has the advantage that the partHCHEBPIHIGEX he
charge knows i n_advance 30 the cost that he is agreeing to);

V1 ggﬁgﬁbﬂt each of these will be Inpl emented Dy: ()

S, A

10. A method of operating a telecommunication netWork including_the- ‘steps

(a) making a connection between a first and a second party;
5 (b) storing information as to the charge to be made for the connection; |
(c) receiving, during a connection in progress, a charge variation request
signél from a connected party; and in response |
(d) transmitting to a party by whom a proposed charge is to be borne a
signal requiring acknowledgement; and
10 (ei modifying a respective portion of the store contents relating to said

connection in progress only if such an acknowledgement is received.

. This Sheet Has Been Reﬂ
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(c) The change belng i mpl enent ed. - though it may well be considered

sati sf act orYOPHP3% 5 ge reductions to be i mpl ement ed wi PRHGBIS/PI669
agreenent of the party being charged. Simlarly, if the person
requesting a charge or charge increase is the party 5 against whose
account the charge in question is to be nmade, then the acknow edgenent
procedure may if desired be dispensedi/dith. - Figure 2 is a
flowmchart illustrating the processes that take .place, in the case of a
| ocal call, in the CPU of the |ocal exchange @ handllng the call, in the
event that a party Al nmakes @ call to part A2 d. th est s that t he

cost of 10 the call be chargedskto parffy A2.

goes of f-hook (100) and the exchange responds
(102) and sends a ringing signal to PS
of f-hook (106), this is signalled to
‘call is conp| ete. The exchange la

‘store 15 &Q/m nunbers g

and cal |l ed

DMSU
/‘
#;/f//

< bwmsu
N~
—
—
r
DLE
11—
-
157

5

DLE

S
| DMSU
1b\ '
%

Fig.1.
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Thus far, the process is conventional. The call proceeds (110). Suppose
now t hat pWP$0MP0\\i shes the cost of call to be charged toPEAIGBISAIE6I Any

desired formof signal may be enployed; currently in the UK, existing
‘services (such as 20 three-way calling) available during the course of a
call are set up using the recall signal (a single |oop-disconnect
'signal) followed by a nunber of digitgygdialled usi ng mul tifrequency
tone dialling, and for this exanpl the ode R#15 is assuned. Thus _
party Al di aﬁﬁa_\(/lu) The | oc ange CPU 1 1 resmlg&

(a) playing L0i ce annoy AL - for sing a 25
recor ded nessage unit 16, - e. g r charge transfer is being
processed"; 100 b) playing (102 a voice annguncenemn04to party A2
‘requesting pPOFRIHOOKN to makeSETeUFh@NRe, e.g. " aRINGIN@Garty has
‘requested that you are clharged for R his call. The rate |§0&§p per
mnute. Please key '1' tjo accept é'_ Q E:gf use. 0 | f party
iA2 keys '2' to send a | tifreque PRack to ™e eQﬁFaH&@K

further action irs taken (ot her t sAénnounm ng the refusal to party
“Al) ; I f however he kKeys '"1' this |sl recogni sed by |t he exchange which

responds by:

110
CALL PRlOCEEDS
112 !
KEY R#15 (|

(CALLED PARTY T\ 114
(CHARGING) PLAY ANNOUNCEMENT 1
<“—  (ACKNOWLEDGEMENT)

116

PLAY ANNOUNCEMENT 2 _lp
(CHARGE VARIATION REQUEST)
120 118
cneg;g Tc\:{o:2 FOR < e
122 (ACCEPT)
CANCEL / CLOSE CDR -
" FOR PARTY A1
124.
REVERSE CONTROL

126
<— PLAY ANNOUNCEMENT 3
(CHANGE ACCEPTED)
128
CALL PROCEEDS

. 132 130
CLEAR CONNECTION  <¢}— ON-HOOK
134

WRITE CDR(s) TO STORE

SUBSTITUTE SHEET (RULE 26)
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(&) creating (120) a new Call Detail Record identical to the previous one
‘but with the called and calling nunbers transposed (b) erasing
'(122) the original Call Detail Record. Alternatively, if the systemis

.set up so that party A2 becones resporgible only for those call charges 5
sincurred after the changeover, thenﬁh i gi nal Record can be cl osed,
‘inserting the current tinme as @.?.'Bi.sh time (and of course as the
start tinme on the new Call : :

PARTY A LOCAL EXCHANGE LOCAL EXCHANGE B PARTY B

100 102 104
OFF-HOOK—» SET UP CALL —t+» ROUTE CALL TO B—» FHNGIN*G
108 106
CREATE CDR <#— RETURN'"CALL <— OFF-HOOK
CONNECTED" SIGNAL
110
CALL PROCEEDS
112
KEY R#15 __|
(CALLED T 150 116
PARTY SIGNAL REQUEST —» PLAY
CHARGING) 114 ANNOUNCEMENT 2
“— PLAY { (CHARGE VARIATION_|
ANNOUNCEMENT 1 REQUEST)
(ACKNOWLEDGEMENT) _ 118
| <— FORWARD ACk. ¥ KEY #1
“— & - (ACCEPT)
154
SIGNAL TO CREATE —»
CDR FOR PARTY B 156
CREATE CDR FOR
A
122 PARTY B
CANCEL / CLOSE CDR
124
TRANSFER CONTROL— REVERSE CONTROL
126
<« — PLAY ANN. 3
- (CHANGE ACCEPTED)
128
CALL PROCEEDS
130
ON-HOOK
132 -<-—
CLEAR CONNECTION
134 .
WRITE CDRTO STORE

SUBSTITUTE SHEET (RULE 26).



Det ail Recorgl?) (c) Assum ng that the normal network
conflguratlw 5603000 ) | | ng party clear' - i.e. the call ACTABISAISAH

|| emedi ately only when the calling party goes on hook so 10 that the party
'paying for the call controls when it ends - then this may be reversed

|(124) to give control to party A2. (d) Playing (126) a further
|v0| ce announcenent to party Al confi rn4/49 t hat the change has occurred,
;e g. "The other party is now payi ng e call." The call then
‘proceeds nornael Iy (128), and assum Jg kol reversal has taken 15 place
Is termnated b arty A2 going on-h 130) wher eupon t he exchange
Chears t NEARDOLA | orLQEALS EXGHANGECA, ( | DDA EXCHRANGELS * foc BAREY Bo
the store in the usual way. Figure 3 shows the sane
process, but ere he two pgrél es A B pre connected to Hifferent
| ocal exchan B. Ste i valent th those in Figure 2 2p are 4 en
‘the same Q&F QQKF EJ ceg'ﬁWEEiQALgaTQB —1% RINGINGst ep
:150: the charge rev=rsal reqd@Bt |s f orwhr ded by exchange A tp ange
B. : CREATE CDR <— RETURN'CALL <— OFF-HOOK
' CONNECTED" SIGNAL
110
CALL PROCEEDS
200
TRANSMIT
202 «"  R#12
SEND >
ACKNOWLEDGEMENT
206 204
“— PLAY <— SIGNAL CVR
ANNOUNCEMENT 4
(CHARGE VARIATION
REQ)
208 210 -
KEY "1" —t# SEND ACCEPT —1» 216
TO ACCEPT SIGNAL SEND "ACCEPT" TONE “~,. 218
212 CLOSE CDR PARTY B
214 OPEN NEW CDR PLAYS
' DESIRED
220 INFORMATION
" CALL CONTINUES
: 300
302 /TRANSMIT
SEND “ R#20
B ACKNOWLEDGEMENT | -
306 <—  SIGNAL CVR
< PLAY
ANNOUNCEMENT 5
308
CLOSE CDR
310

OPEN NEW CDR

312
CALL COINTINUES

I
SUBSTITUTE SHEET (RULE 26)




St ep 152: the accept signal is forwarded exchan B
S EENT COORE AH’éﬂMr’&E

Stlep 154, 156: exchange A r EE

B as the calling party: this signa :
ails as exchange B wi |l not preV| ou-sl

charge band and tim ng det
recorded such i nformation

Exchange B then reacts by

Detail Record inits oWWéﬂ@N“th&th
o creat e £NALIes d&%m 0 ot
JSas 1n the case o

set up to permt an exchange t

1§ cont ai:n: t

exchange A could set up the new record

t o exchange A

AT nstructl ng 25
e%change B to set up its own Call Detaw rd for the (@ nam ng party
I I

380 5

T8 60T Y995

re pCTrZ).

Figure 4 illustrates the inplenentation of facili ty 2, again assum ng
part i es| ApplicantA\pr aEnt's@Ie retbtence €1 €L | OC al excnanges —“Ine "tar T T orT gr mar et 1y

party A iAEA?aelt/pr in the
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WAy (steps 100 to 110). Suppose party B is providing a r €% eplication Yo.
i nf or TANTERNATTONAT, PRELIMENARWEXAMINATION (RERORT i n t he POTYGED%f0F669

di al ogue with equi pnent _at party B (for exanple by recorded
.announcenents played at party B and spoken or keypad responses sent by
party A Basis of dborgpirted by party B's 5 equipnent - the network being
transparent as far as this dialogue is concerned). Suppose further

that party A has requested a. service (for exanple the Iat'est.stock »

mar ket 1€ TifuFeRss bascheengiiug §p pi e pasis m@wcae@@e%evmmwm fyrnisheditp therreceiving
signal s office il 28fd)se o 2 iHvEgtion @ller Artid1 & M ire reFeRedCR| th tRIBIERR ds Oordfind) 17Vete®Canid re
transm sskon. %% a ! R#lﬁh ﬁl gnal A |q%e'?ﬁs§urred that the particul ar
char gi ng™F tgxed £0 g renoet fince they dp ot coptaip apepdienis. iy code, as also is the fact

that the request originates from equi pnment at party B, other codes

bei ng al | poledub ki 5 apflaBol WRIRRG P! T equesting ihe

[x] the description, pages 3-11 | , as originally filed,
pages __ , filed with the demand,
pages 1,1a,2,2a , filed with the letter of 07.10.96,
pages ; filed with the letter of ,
[x] the claims, Nos. , a8 originally filed,
Nos. , as amended under Article 19,
Hos. , filed with the demand,
Nos. 1-14 . , filed with the letter of 07.10.96,
Nos. ; filed with the letter of ',
[x] the drawings, sheets/fig 1/4-4/4 , as originally filed,
sheets/fig _- ) , filed with the demand,
sheets/fig ' , filed with the letterof __
sheets/fig ; filed with the letter of

2. The amendments have resulted in the cancellation of:
[ ] the description, pages

[ ] the claims, Nos. .
[ ] the drawings,  sheets/fig .

3. [ ] This report has been established as if (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

4, Additional observations, if necessary:
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same service and for different call rates. Thus exchange B responds by:
gﬁep 202: sending a coded (tone) acknow edgenent signal tq party B.,

‘SMep 204: forwarding a charging rate increase request si g8 @PEtHAdye 15
A INEERNATJONALS PRELININARY [EXAMINATIONOREFORT Ng ( 20BcT@HYY A0 668N

.announcenent e.q. "The other party has requested a charging rate of 90

_pence per mnute. Pl ease key "1' to accept or "2' to decline.”.
' As s uneV.t Reaspned) skatepent under: Arpicle 35(2) (With S3qaidety inowglty,1 inventibecsteppand dudpsirial applicabiiity20

signal i SeakfofeCiny SR1dmti ' esponds by - 210:
sendi ng an a@%ep?ﬂgpgHﬁfgﬁgﬂgggﬁgﬂ%gﬁé?g - 212: closing the

current—Catt—Detart ReTord by enterT Ny te current tT1e armd—cat
~dur at i rETATEMENT - 214: opening a new Call Detail Record with the’
current time as the start 25 tine. Local exchange B, upon receipt of
t he accept signal fromexchange A, transmts (216) to party B an
"Accept" Howmde,(NpO that party B s elgiss+wat can then proceed YES
Clains 10
Inventive Step (IS) Clains 1~14 YES
Clains o
Industrial Applicability (IA) Clains 1-14 ' YES
Clains )

2. CITATIONS AND EXPLANATIONS

L Y

1. The present invention relates to a telecommunications
exchange, a telecommunications network and a method of
operating a telecommunications network, according to the
features of the amended independent Claims 1, 2 and 14
respectively.

2. The closest prior art document is given by the document
D1 (first document cited in the international search re-
port) and is acknowledged in the opening part of the de-
scription.

3. According to the features of the independent claims the
invention provides a call billing method in which the
intelligence for performing the method is the control -
means, which in one embodiment is the stored program
control of an exchange, and in another embodiment is a
control means which may reside in a component of an in-
telligent network. |

The underlying concept is not disclosed in or rendered

Form PCT/IPEA/409 (sheet 2) (January 1994)



to play (218) the valuable recorded information. The call continues (220)
af the new charge rate, and termnates normally, as previously
d¥scribed. 30 Probably it will be appropriate to Hésrerapplicgtipmle.

ori gi NANFHRNAPIONAE PREESIMINARY EXAMTRATRONOREDORTDEEN Ssepbr/8898Y6R6890 -
:shows party B' s equi pnent sending a signal "R#20", to be Interpreted as

"resune original rate’ . This I's acknow edged (302) by exchange B and
forwarded (304) tabeicharige thewbitédrpspondarbtydocumentsWWOrhRé/ 83b§act-

PCT/ GB95/ 01669 jatter of the independent claims thus fulfild the re-
quirements of Article 33 PCT.

4. The dependeﬁt claims contain further details on the
subject-matter of the independent claims. These depend-
ent claims merely limit the scope of protection sought
by the independent claims and are therefore also consid-
ered to fulfil the requirements of Article 33 PCT.

Porm PCT/IPEA/409 (sheet 3) (January 1994)
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PRSP o " ¢ ! w1l miwmwrt ? 41w - - I-I.-Uu LA ]

306 - pI aying a recorded announcenent to party A, ‘. g _aQ[_JIaJ__c_h_a.LgLn_g_
resumed” 308 - closing the current Call RBPLAD@WENTCBHEET
310 - opem ng a new Call Detail Record (COp)‘I ng the chjr gr-rg—+ate~f+em b

the earliest record held for that call in the store 13). T
continues (312). Further charging rate charges may of lrsQJ7£8Tﬂ§%<e

in the sane way. Any convenient arrangenents for credi tli ng_t he party (pat
Bin this exarrpl e) naking the addl ti onal be enpl oyed
. W th existing " prem um rat erg1 ERHNINORICHBOR x_;@”[ es
. proportion of the call 10 charge, T harge rate codes
i inserted into the Call Detail Record may belriterpreted by the b||||n

centre 8 as an instryghi QPedefit C{ne%}th?t r}g'ﬁ?nlo![tgd tg%é%'ﬁeg‘mcﬂﬂ?}%ccﬁ%l{m%?w &y

t he appropriate sum ment)

T Ll aw l—U Jl s v e S s LARNIRS K LSRR

g

envi saged t hat agpgratusy besichg roerel edSpecxallupoto t. areangnentse forc hahgg:nrgat forrRly

The above desc nerdrmuERgs Sibeel g "S?P‘?%Wﬁf? BbehgTie bessgsepiges gno
to others such as broadband gervices.
Telephone calls and other talecommunicatibns links tend to be charged on
a time of day/durstion/distance basis where the fae levied is dependent upon the
time of day the call is made, the duration of the call and the distance between the
10 parties invoived in “the call. A number of talephgnv sarvices ars now available
which make use of variations ta this basic them:e throaugh a varisty of means.
These include called party charging, split calledlca:ling party charging or premium
rate charging {where an additional fee is charged o:n top of the basic “normail” call
charge and credited to the called party). Use of these mechanisms has enabled
16 the creation of a number of services both in the UK and elsewhers.

' waever, the arrangements empioyed l'fiitherto lack flexibility. For
.example, premium rate calls employ the same pen"ne per minute rate throughout
the duration of calls. This means that one can find operators of recorded
information services artificially increasing the duration of a call (by giving the

20 information out more slowiy than is necessary) in oi:'der to recoup the charge they
consider appropriate for a particular piece of inforination. ~ This means that the
service operator needs more equipment and lines an& of course it is wasteful of his

I _ customers’ tirma. '_

US Patent No. 5,148,474 discloses a motbod of conducting 3 business
25 wherein a party calls for a servics or product, and ibftor idemiﬁcatién. requests a

i_ sérvice ar product from the called provider who estiblishos a rate for compliance.

‘ The caller responds by making or completing = coznferance call (also known as

' three-way calling) to a designated number, whiclfl responds by activating an

announcement system and playing a brief warning message stating the rate that
~ 30 the caller is being charged. The provider hears this message and uses it as
confirmation that the caller has dialled the requeated: number 10 establish a thrae-
way conference call. The announcement system now remains silent, and the only
function of the third ling of the conference cail is té. provide automatic biiling for

e

oo o
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Records for a single call. This has the advantage iof conpatibility with
~exi sting Call Detail Record formats. It may nean, though, that existing
‘gifling'centre sof tware will list on a bill the separate sections of a

all as if they were separate calls: 20 hofed@r this could be avoi ded by
arranging for the billing centre 8 to recognise | when a Call Detai

Record for a given subscriber line (nunber) has a start tine which is

the sanme as the finish tinme of another such record - a condition which
does .not nor mal occur,,since. it will take at | east a second to clear down
thf pien d

a call  and'f 48 HERBW. nSEEYIESs AL BERKiIdadon 10 HENE, WYy Pentgresdmy
process the twahafge isecafects the galldn dy meendafia fbarate bilingcthe Wahiareltes Al shd’e
facilitated by.'nclud'nq_(iiﬁr} '[GB%CaII tail Rejcordaflagto be set by
the CPU 11 to i‘h%lPE%l‘i"i’" Pefiteicthe ehptue by supsequeat transfer of funds Trom therneswptke| v
a single Call [pbaitbr. REKO pebvidavihds b6 raphieste thist dtrdhgémahertach dif!ré?a&téhar%ao

format so that It could acconmpdate nultiple entries each wth its own
start and st%p"?‘i‘m&s and charge band i ndi cator. . In either case

Lt o TRy » SRR R ARG Nod o 593 158BR L Blcnion 20 o1
497) discloses a call billing method which anables a service provider {(also known
as a sponsor) to specify call billing information fo the network on a call-by-call
basis. A caller dials a published number for a serviée provider, and this is received

10 by an action contr&l point (ACP) which interrogatés a network control point data
base to convert this to a routing number which is !'_herl forwardad to a terminating
toll switch for completion of the call to the provider. When the provider answers
the call the action control point starts timing the cali.

As part of the call setup procedure, the to:_rminating toll switch sends to

15 the provider a signalling massage including the calh:_br’s identification. Following a
successful credit check, the provider outputs a menu of available services and the
caller makes a selection by, s8.g. touch tone antry at the caller’s telephone. After
receiving the caller’s response, the provider selacts:_ appropriate billing parameters
for the call, and supplies the caller with the requeste;d service,

20 Before terminating the call, the provider: sends a signalling message
{Sponsor Speacified Caller Rate Information) to “the terminating toll switch
containing call identification infarmation, timing infor;matlon and rating infarmation,
and the termin#ting tall switch, in turn, sends a sig':naning message to the action
control point (functioning as a billing recording 'toll switch} which adds an

25 additional set of parameters (ACP Specified Information, i.e. time of call, elapsed
time, caller entered digits, and call dispoaition Infi'_:rmation) to the message to
create an automatic message accounting (AMA) billii__':g racord which it then sends
to a billing system. In this arrangement the ACP racsives the charging information
from the sponsar only after the service has been delivered ta the cailer.

30 According to the present invention there is provided a telecommunications
exchange including ' :

- a stare for storing records containing information as to the cost of

connections REPLACEMENT SHEET
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necessary to take such variations into account in.generating the .
announcenent at WO 96/ 03000 :

- PCT/ GB95/ 01669

06 - either by switching between two or m)?’e?f'al ternati ve announcenents

under

contr ol

announcenent '
(a single charge), then the process 5 would proceed as depicted in Figure

4 down to step 220 savg tHpleghe Pespansive’ ¥ 9 connection being established between a

10

16

20

25

30

of a local clock, or by quoting the:different rates in the

Itself. In the event that facility 3 is desired

calling party and a called party to create in the stare a respective record containing
charge information for the connection, and responsive, during the connection of '
said parties, to receipt of a charge variation requdsf_ signal from one of said parties,
t0 j
(a) transmit to whichever of said parties is to hear a proposed charge a
signal requiring acknowledgement
() modify the respective record fupon receipt of such an
acknowiedgement. ) ;
in another"aspect the invention provides ia telecommunications netwark
including o
- a store for storing records containing information as to the cost of
connections
- ¢ontrol means responsive to a connectioé'l being established betwsen a
callihg party and a called party to crefate in the stors a respective record containihg
charge information for the tonnection, and respon.:sive, during the connection of
said parties, to recsipt of a2 charge variation request :signal from one of said parties,
to .
(&) transmit to whichever of said parties is': to bear a proposed charge a
signal requiring acknowiedgement
{b}) modify the resspective record u:pon receipt of such an
acknowledgement.
in a further aspect, the invention provﬁes a method of gperating
telecommunication network including the steps of:
(a) making a connection batween a first and a second party;
(b)-créating a respective record containing iriformation as to the charge to
be made for the cannaction;
- {c) receiving, during sald connaction, a cﬁérge variation request signal
from one of said parties; and in response |
" {d) transmitting, to whichever of said pani:es is to be bear a proposed
charge, a signal requiring acknowladgement; and |
(é) modifying said respective record upon receipt of such an

acknowledgeme
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be repl aced by two steps. (a) Create a conplete new Gari—  — -

Detail Record bearing the one-off charge (say; 3) - either as a record
ith zero call duration and fixed charge of 3 or, if this is nore

. tonvenient to fit in with existing billing re&®anisns, a record with a 10
short call duration, for exanple of 1 second and a:charging rate of 3 per
second. (b) Create a new Call Detail Record for the

. continuation of the call. For facility:4 (new charge rate only

. for a specified period) the procedure woul d bé as in Figure 4 down to

~ step 220, but exchang® Wil k8sean st she invantieni allows theochasging of iamail 16 e vanied
rel evant peri odad @i drb8s i ) | RG: i | Lfer

progressds, QR@%?Q@SI éJlle&tglp%cQﬁ gﬂsgrﬁ?&ﬁs&f u&i’q gégg'@@g%

| periods), and respond on tineou

YO L L2 EZ20U U 44 8O 2004465 4 4
w4 ot s IwLeA Y Iy mw

ONC y automati ca orm ng

310. : Pe'Wr"é'%Bf/é"QjES_@Y Who will heartheeharge:  fddliexaopial the walled: pantyges
are raised - heWedueat tRhoteACdriloP tdITkA/ AR cRilgilth utRL kG BYded O,

t el ephone (or. other) connection I n question. However 1t 1S no

essential th8t WhisS it & iadrogress.c fdwfaeevariation tequats may becsuudarridat edumitish a
et bar 514} SSRGS, Br SRmET 8 o r il s Rt YL
rest of the call duration or until subsequently mod¥fied, ii} to generate a "one-off"
charge/credit against the caller or iii) temporarily increase/decrease the cost of the
call for a specific pgriod of time. ,

10 ' This mechénism may aiso be appited in th:a reverse direction as a means

whereby the caller may raise charges against the céled party. _
In order that unscrupulous operators do not mis-use this mechanism, the

invention makes provision for the party to whom the charges for the call are to be

.
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59 Tiﬂeyl:EXIBLE RATING OF TELECOMMUNICATION CALLS \/

(57) Abstract

During a telephone or other connection an exchange stores
information about charges to be made for that connection. To pro-
vide flexible charging the exchange responds to a charge variation
request signal (200) to transmit to a party by whom a proposed
charge is to be borne a signal requiring acknowledgement (206,
208) and to modify (212, 214) a respective portion of the store
contents relating to said connection in progress only if such an
acknowledgement is received, so as to vary the charging arrange-
ments, for example to invoke a higher rate of charge, or altema-
tively to change the party by whom charges are to be bome.

EARTY A LOCAL EXCHANGE A |, LOCAL EXCHANGE B
100 102 . 108
—+® SET UP CALL =i+ ROUTE CALL TO8 —~» nmemf
108 - 108
CREATE CDR RETURN "CALL <=
| CONNECTED" SIGNAL
110
" CALL PROCEEDS
200
lE R¥
_ 202 12
. SEND
ACKNOWLEDGEMENT
208 204
< PLAY SIGNAL CVR
ANNOUNCEMENT 4
(CHARGE VARIATION
REQ)
sé’vqi- > ssunzmcmm > 218
TO ACCEPT SIGNAL SEND "ACCEPT" TONE 1y, 218
212 CLOSE E‘c':lon Pmsﬂ
14 OPEN
z NEW COR DESIRED
220 INFORMATION:
CALL CONTINUES ’
g
302
e i L)
ACKNOWLEDGEMENT _
' 308 <«  siaNAL oVR T
- PLAY
ANNOUNCEMENT 5
m .
CLOSE CDR
310
OPEN NEW CDR
82
CALL CONTINUES
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al l ocati on of new codes wi thin any existing inter-exchange signalling

11

t he

pr ot ocol (e.g. C7).
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