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(57) ABSTRACT

The present invention comprises methods for efficiently
identifying international outbound calls, 1n the telecommu-
nications network (TN) of the outgoing country, which

IS THE USER LOCATION AN
ON-NET LOCATION?

should be screened as possibly requiring processing accord-
ing to a Global Virtual Network Service (GVNS), as

opposed to conventional international long distance (ILD)
call processing. In particular, the present invention 1is
directed to outbound international GVNS calls, known as
“on-net,” which are from-one GVNS location to another
GVNS location of the same customer. International calls that
are not Outbound International GVNS On-net calls, referred
to as Other ILD calls, include at least three types: standard
ILD, non-GVNS data and international GVNS off-net calls.
Standard ILD, non-GVNS data calls and international
GVNS off-net calls all have a routing number which com-
prises a country code (CC) followed by a national number
(NN). In the present invention, all Outbound International
GVNS On-net calls have a routing number which begins
with a CC followed by a country code suffix (CC-suffix).
Theretore, the presence of a CC-suihix after the CC 1n a call
routing number 1ndicates that the call should be screened as
being, possibly, an Outbound International GVNS On-net
call. It 1s desirable to minimize the number of Other ILD
calls which are subject to extra screening for being, possibly,
an Outbound International GVNS On-net call. Selecting a
CC-suffix which comprises the national trunk prefix (NTP)
or domestic application prefix digit (DAPD) of the call
receiving country insures that only a small percentage of
Other ILD calls, such as are represented by mis-dialed
standard ILD calls or mis-dialed non-GVNS data calls,
contain the CC-sufhix. If the NTP or DAPD cannot be used,
then a national destination code (NDC) of the receiving

country which receives minimal Other ILD call traffic is
selected as the CC-suilix.
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FIG. 2A

10

YES IS THE USER LOCATION AN

ON-NET LOCATION?

NO

USER DIALS AN INTERNATIONAL
PREFIX PLUS AN INTERNATIONAL 20

PUBLIC NUMBER

BY CONVENTIONAL INTERNATIONAL

| ONG DISTANCE ("ILD") CALL 30
PROCESSING, THE APPROPRIATE
ORIGINATING SWITCH ("0S")
PROCESSES THE CALL
40

BY CONVENTIONAL ILD PROCESSING, THE
0S SENDS THE CALL TO THE APPROPRIATE
ISC WITH THE INTERNATIONAL PUBLIC
NUMBER AS THE ROUTING NUMBER

60 T0 STEP 240
OF FI6. 20

s

USER DIALS A NUMBER (ALSD KNOKN AS THE
DIALED NUMBER OR 'DN*), ETTHER AN
INTERNATIONAL PUBLIC NUMBER (*IPN') OR
A NUMBER PRIVATE T0 THE VIRTUAL PRIVATE
NETHORK (*VPN']) CUSTOMER THE USER IS
ASSOCIATED ITH, IN ORDER TO MAKE A
GUNS CALL TO A FOREIGN ON-NET LOCATION
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FIG. 2B

FROM STEP 50, FIG. 2A

b0

IS5 CUSTOMER'S
PBX CONNECTED
DIRECTLY TO
THE 057

10

YES

0S RECEIVES THE 10-DIGIT
AUTOMATIC IDENTIFICATION NUMBER
("ANI") OF THE FACILITY OVER WHICH

THE DN ARRIVES AT THE OS

DN GOES TO A LOCAL EXCHANGE
COMPANY SWITCH ("LEC") WITH A
LEC-PREFIX WHICH TELLS LEC THAT
THE DN IS FOR THE AT&T SWITCHED

by NETHORK ["ASN®)
90 "~ LEC DETERMINES THE ANI AND
SENDS 1T AND DN, TO 0S
100 0S IDENTIFIES THE INCOMING
CALL AS A VPN CALL BASED
UPON THE FACILITY THAT CARRIES
THE INCOMING CALL
110~ 05 IDENTIFIES THE NETWORK
DATABASE THAT A GUERY SHOULD
BE SENT TO BASED ON THE ANI
120 0S SENDS A GUERY TO THE

NETWORK DATABASE INCLUDING
THE ANI AND THE DN

60 TO STEP 130, FIG. 2C
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FROM STEP 120, FIG. 2B
FIG. 2C

130 THE NETWORK DATABASE
ACCESSES THE APPROPRIATE
CUSTOMER RECORD BASED ON
THE ANI IN THE GUERY RECEIVED

THE NETWORK DATABASE FINDS A FIELD WITHIN THE
140 CUSTOMER RECORD WHICH MATCHES THE DN.
FOR A GYNS ON-NET CALL, THE FIELD FOUND WILL
INCLUDE THE FOLLING INFORMATION:

- THE ROUTING NUMBER WITH THE FOLLOWING
FORMAT:  CC + CC-SUFFIX + CID + TNRN

. FOREIGN ADMINISTRATION ID (FAI")
- ON/OFF NET INDICATOR SET TO “ON-NET

- INTERNATIONAL/DOMESTIC INDICATOR SET T0
"INTERNATIONAL®

+ BILLING SPECIFIC DATA

(FOR DATA CALLS A DATA RATE WILL ALSO BE
INCLUDED IN THE FIELD FOUND.)

150 THE NETWORK DATABASE FORMULATED A REPLY T0
THE 0S QUERY, INCLUDING:

. THE ROUTING NUMBER
- FAI VALUE
. ON/OFF NET INDICATOR SET TO "ON-NET'

| . INTERNATIONAL/DOMESTIC INDICATOR SET T0
*INTERNATIONAL'

+ BILLING SPECIFIC DATA

(FOR DATA CALLS A DATA RATE
WILL ALSO BE RETURNED.)

160 0S RECEIVES THE REPLY SENI
FROM THE NETWORK DATABASE

10 0S EXTRACTS THE BILLING
INFORMATION FROM THE REPLY ~G0 T0 STEP 180, FIG. 2D
FOR BILLING PURPOSES -
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FROM STEP 170, FIG. 2C
FIG. 20

0S DERIVES THE SI VALUE AS 180
"GVNS ON-NET" BASED UPON THE
"ON-NET" AND "INTERNATIONAL'
INDICATORS IN THE REPLY
THE 0S ANALYZES THE FIRST 3 10

DIGITS OF THE ROUTING NUMBER

AND DETERMINES THAT THESE
DIGITS IDENTIFY A GVNS COUNTRY

THE 0S USES THE FIRST 3 DIGITS OF THE
ROUTING NUMBER AND THE SI TO DETERMINE 200
THE ISC THAT THE CALL SHOULD BE ROUTED |
T0, UNLESS THE CALL IS TO A MULTI-CARRIER
COUNTRY, IN WHICH CASE THE FAI
IS ALSO UTILIZED

210
YES

NO

THE 0S FORMULATES A SIGNALING MESSAGE FCR
TRANSMISSION TO THE ISC, INCLUDING:

- THE ROUTING NUMBER
- THE SI WITH VALUE GVNS ON-NET

* THE FAI

220

30 1SC RECEIVES THE SIGNALING

MESSAGE

FROM STEP 40 OF
FIG. 2A

THE ISC PERFORMS DIGIT-BY-DIGIT
TRANSLATION OF THE ROUTING
NUMBER AND IDENTIFIES THE
TERMINATING COUNTRY OF THE

CALL FROM THE CC

240

60 TO STEP 230, FIG. ¢t
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FIG. 2E
FROM STEP 240, FIG. 20

290

DID THE
DIGIT BY DIGIT TRANSLATION
FIND A CC-SUFFIX
IMMEDIATELY
AFTER A CC?

YES

NO

DO CONVENTIONAL ILD aoll
CALL PROCESSING.
END OF CALL PROCESSING.

2/0

DOES CALL HAVE
AN ST VALUE OF
*GVNS ON-NET*?

YES

NO
280

COULD CC-SUFFIX BE PARIT
OF THE ROUTING NUMBER OF AN

OTHER ILD CALL?

YES

NO

282

DO FINAL HANDLING OF THE CALL
(KILL THE MISDIALED ILD CALL)

290

IS THE DESTINATION
COUNTRY DETERMINED BY
THE CC A MULTI-CARRIER
COUNTRY?

NO

YES

G0 TO STEP 310 GO TO STEP 300, FIG. 2F
OF FIG. 2F
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FIG. 2F
FROM STEP 290 FROM STEP 290
OF FIG. 2E OF F16. 2E

300

THE ISC DETERMINES THE
TERMINATING CARRIER OR
TERMINATING ADMINISTRATION
("TA") IN THE DESTINATION
COUNTRY FROM THE FAI VALUE

30
DELETE THE CC DIGITS IN THE
AOUTING NUMBER
3cl DELETE THE CC-SUFFIX
IN THE ROUTING NUMBER

330

THE ISC DETEAMINES THE OUTGOING INTERNATIONAL TRUNK AND PREFIXES
THE ROUTING NUMBER WITH THE SERVICE ID NEEDED BY THE TA
(OR SIDTA) WITH THE NET ROUTING NUMBER SHIPPED TO THE TA BEING:
SIDTA + CID + TNRN
END OF CALL PROCESSING
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FIG. 3A
10

DOES THIS
GYNS COUTRY HAVE

AN NTP?

NO

YES

20

IS THE LENGTH OF
THE COUNTRY 3 NIP

ONE DIGIT?

YES

30

IS THE LENGTH OF THE

COUNTRY'S CC LESS THAN
THREE DIGITS?

NO

40

YES

[CASE 1)

GENERATE A CC-SUFFIX FOR THIS
COUNTRY WHICH IS THE COUNTRY'S NTP
PLUS THE 0" DIGIT

) CASE 2}

GENERATE A CC-SUFFIX FOR THIS
COUNTRY WHICH IS SIMPLY
THE COUNTRY'S NIP

b0

IS5 THE LENGTH
OF THE COUTNRY 'S CC
EQUAL TO THREE
DIGITS?

NO

/0

YES

(CASE 3)

GENERATE A CC-SUFFIX FOR THIS
COUNTY WHICH IS THE FIRST DIGIT
OF THE COUNTRY'S NTP

US 2003/0194076 A1l

60 T0 STEP 110

OF FIG. 3B

NO
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FIG. 3B

FROM STEP 60
OF FIG. 3A

FROM STEP 10
OF FIG. 3A

80

IS THE LENGIH
OF THE COUNTRY'S

CC EQUAL TO
THO DIGITS?

NO

g0
e (CASE 4|

GENERATE A CC-SUFFIX FOR THIS COUNTRY
WHICH IS EITHER THE COUNTRY'S NTP OR THE

FIRST TWO DIGITS OF THE COUNTRY'S NIP

(CASE 5)

GENERATE A CC-SUFFIX FOR THIS COUNTRY
WHICH IS EITHER THE COUNTRY'S NTP PLUS THE
"0" DIGIT, OR THE COUNTRY'S NTP, OR THE
FIRST THREE DIGITS OF THE COUNTRY'S NIP

100

| N DOES THIS COUNTRY

HAVE A DOMESTIC
APPLICATION PREFIX DIGIT
("DAPD") ?

ND

~ (CASE 8

TES GENERATE A CC-SUFFIX
FOR THIS COUNTRY WHICH
1S AN NOC THAT CARRIES
THE LEAST AMOUNT OF TRAFFIC
OUTBOUND FROM SENDING COUNTRY

120

130

IS THE LENGTH OF THE
COUNTRY'S CC LESS THAN

THREE DIGITS?

NO

:
140 fes (CASE 6)

GENERATE A CC-SUFFIX FOR THIS COUNTRY
WHICH IS THE DAPD PLUS THE "0° DIGIT

150 (CASE 7)

GENERATE A CC-SUFFIX FOR THIS COUNTRY
WHICH IS THE DAPD
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FIG. 4

FAM STEP 240 OF FIG. 2D

220

DID DIGIT BY DIGIT
TRANSLATION FIND A FIRST
CC-SUFFIX IMMEDIATELY
AFTER A CC?

YES

0 2/0

NOES CALL HAVE SI VALUE YES
OF "GVNS ON-NET"?
2of 0
DID DIGIT BY DIGIT - '
TAANSLATION FIND A SECOND YES GO TO STEP 280 OF FIG. 2t
CC-SUFFIX IMMEDIATELY
AFTER A CC?
NO 34()
DOES CALL HAVE SI VALUE YES

OF “GVNS ON-NET"?
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60 70 STEP 260 OF FIG. 2t G0 TO STEP 280 OF FIG. ¢t
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METHODS FOR IDENTIFYING SERVICE
PROCESSING OF TELEPHONE CALLS

RELATED APPLICATIONS

[0001] This 1s a Divisional of co-pending application Ser.
No. 09/506,254, filed Feb. 17, 2000, which 1s a Continuation

of application Ser. No. 08/823,925, filed Mar. 25, 1997 now
abandoned.

TECHNICAL FIELD OF THE INVENTION

[0002] The present invention relates to identifying the
service processing of a telephone call. More particularly, the
present mvention relates to 1dentifying the service process-
ing of an 1nternational telephone call by adding a predeter-
mined suflix to the country code of the call’s routing number.

BACKGROUND OF THE INVENTION

[0003] The present invention relates to the call processing
on a telecommunications network (TN), such as the AT&T
Switched Network (ASN), for outbound international calls
on a Global Virtual Network Service (GVNS), such as the
AT&T Global Software Defined Network (GSDN) service,
where the call 1s from one GVNS location to another GVNS
location of the same customer. A GVNS call from one
GVNS location to another GVNS location (for the same
customer) 1s known as an “on-net” call. The type of call the
present mvention relates to 1s referred to as an Outbound
International GVNS On-net call. In accordance with ITU-T
Recommendation F.16 (ITU is the International Telecom-
munications Union), incorporated herein by reference,
GVNS 1s a global switched service supported by multiple
international networks and 1s offered to customers over
Public Switched Telephone Network (PSTN) and/or Inte-
grated Services Digital Network (ISDN). While minimizing
the need for dedicated network resources, GVNS provides
private network functions to users at geographically dis-
persed international locations. GVNS provides a customer
with a virtual private network (VPN).

|0004] International calls that are not OQutbound Interna-
tional GVNS On-net calls (of either the voice or data type)
will be referred to as Other international long distance (ILD)
calls. There are at least three types of Other ILD calls (for
the ASN): standard ILD calls, non-GVNS data calls and
international GVNS off-net calls.

[0005] A standard (ILD) call has a routing number known
as an international public number (IPN). For the purposes of
this patent, IPN refers to the international public telecom-
munications number or the international ISDN number. An
[PN comprises a country code (CC) followed by a national
(significant) number (NN). The NN comprises a national
destination code (NDC) followed by a subscriber number
(SN). The term national (significant) number is defined by
the I'TU, but will be referred to as the NN for the purposes
of this patent. The terms NDC and SN are defined by I'TU-T

recommendation E.164, incorporated herein by reference.

[0006] A non-GVNS data call has the same kind of IPN
routing number as a standard ILD call.

[0007] A known way of distinguishing Other ILD calls

from an Outbound International GVNS On-net call 1s to
begin the Outbound International GVNS On-net routing,
number with a pseudo country code (PCC). A PCC fills the
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same position 1n a routing number filled by a CC in Other
ILD calls, but a PCC 1s a numeric code which has not been
assigned to a particular geographic region or global service
application by the ITU-Telecommunication Standardization
Sector (ITU-TSS). Because PCCs fill the same position as a
CC, they can be screened efficiently by a TN both 1n terms
of minmimal additional call processing time for Other ILD
calls and minmimal changes to TN software. While PCCs
provide an efficient means by which a TN may distinguish
between Other ILD calls and Outbound International GVNS
On-net calls, there are two major problems with the use of
PCCs. Firstly, there are a limited number of PCCs. Secondly,
a PCC can, without warning to the TN provider, be assigned
(e.g., become a real CC) if the ITU-TSS so decides.

[0008] It would therefore be desirable to provide an effi-
cient method for distinguishing between Other ILD calls and
an Outbound International GVNS On-net call which would

overcome the disadvantages of PCCs.

SUMMARY OF THE INVENTION

[0009] The above and other objects of the invention are
accomplished by methods which provide a country code
suffix (CC-suffix) whose presence after the CC in a call
routing number 1ndicates that the call should be screened as
being, possibly, an Outbound International GVNS On-net
call. It 1s desirable to minimize the number of Other ILD
calls which are subject to extra screening for being, possibly,
an Outbound International GVNS On-net call. Selecting a
CC-suffix which comprises the national trunk prefix (NTP)
or domestic application prefix digit (DAPD) insures that
only a small percentage of Other ILD calls, such as are
represented by mis-dialed standard ILD calls or mis-dialed
non-GVNS data calls, contain the CC-suffix. The DAPD is
defined as a single digit code which can only be used for the
domestic applications of the termimating GVNS country. If
the NTP or DAPD cannot be used, then an NDC of the
receiving country which receives minimal Other ILD call
traffic 1s selected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other objects of the present inven-
tion will be apparent upon consideration of the following
detailed description, taken in conjunction with the accom-
panying drawings, in which like reference characters refer to
like parts throughout, and 1n which:

[0011] FIG. 1 is an illustrative schematic diagram that
depicts the main telecommunication network components
involved 1n processing an Outbound International GVNS
On-net call according to the present invention;

[0012] FIGS. 2A-2F depict the call flow processing for an
Outbound International GVNS On-net call according to the
present 1nvention;

[0013] FIGS. 3A-3B depict a procedure for selecting a
CC-sullix according to the present mvention; and

[0014] FIG. 4 depicts an exemplary extension to the call
flow processing of FIGS. 2A-2F to provide special treatment
of calls depending upon more than one CC-suilix value per
country code.

DETAILED DESCRIPTION OF THE
INVENTION

[0015] The present invention comprises a method by
which a TN can efficiently and effectively identity outbound
International GVNS On-net calls from Other ILD calls.




US 2003/0194076 Al

[0016] Most international calls are of the Other ILD call
type and, therefore, require conventional processing by the
TN.

[0017] However, certain international calls (on TNs which
provide the GVNS service) are of the Outbound Interna-
fional GVNS On-net type and require non-conventional
processing by the TIN. According to the present invention,
these GVNS calls have a routing number (in the TN of the
call originating country) which begins with a CC followed
by a country code suffix (CC-suffix). The remainder of the
routing number 1s of a GVNS format which permaits further
processing of the call within the TN of the call receiving,
country. For a GVNS call, the remainder of the routing
number could comprise a Customer ID (CID) and a Termi-
nating Network Routing Number (TNRN). The terms
GVNS user group ID (GUG ID) and TNRN are defined 1n
I'TU-T recommendation Q.85.6, mcorporated herein by ref-
crence. For the purposes of this patent the term CID 1s
understood to be synonymous with GUG ID.

[0018] The current maximum length of a routing number
1s 15 digits. In this example, the routing number for a GVNS
call 1s divided among these 15 digits as follows. The CCs
and CC-suflixes each range from 1-3 digits 1 length, with
the maximum length of any CC concatenated with any
CC-suflix being 4 digits. The maximum length of the CID 1s
4 digits and the length of the TNRN 1s 7 digits.

[0019] FIG. 1 is an illustrative schematic diagram that
depicts the main telecommunication network components
involved 1n processing an Outbound International GVNS
On-net call according to the present invention. FIG. 1 1s
divided into two halves by dashed line 8, with the left half
being the TN of the call originating country and the right half
being the foreign country’s receiving TN. FIG. 1 depicts a
user 1 connected to a private branch exchange (PBX) 2.
Alternatively, user 1 could be connected to local exchange
carrier (LEC) switch. FIG. 1 will now be further explicated

in conjunction with the call processing tlowchart of FIG. 2.

10020] The call processing flow chart of FIG. 2 begins
with the question of whether the user placing the call 1s
doing so from an on-net location (Step 10). If the user is not
at an on-net location, Steps 20-40 describe the conventional
call processing performed when calling an IPN. Specifically,
the user dials an international prefix plus an international
public number 1n Step 20. Next, in Step 30, by conventional
[L.D call processing the appropriate originating switch (OS)
processes the call. In Step 40, the OS sends the call to the
appropriate ISC.

[0021] If user 1 is at an on-net location, steps 30-90
describe the process by which a call from user 1, to another
on-net location, 1s routed to the originating switch 3 (OS 3).

[0022] In Step 50 the user dials a number (known as the
dialed number or “DN”) in order to make a GVNS call to a
foreign on-net location. The DN may be an IPN or a number
private to the GVNS (or VPN) customer the user is associ-
ated with. In Step 60, the call flow processing 1s divided
depending upon whether the customer’s PBX 1s directly
connected to the OS.

10023] Step 70 illustrates the case where user 1 is directly
connected to OS 3 via a private branch exchange 2 (PBX 2).
In this case, the OS receives the 10-digit automatic identi-
fication number (ANI) of the facility over which the DN
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arrives at the OS. FIG. 1 depicts this type of connection
wherein dialed number 9 (DN 9), dialed by user 1, travels
from PBX 2 to OS 3.

[10024] Steps 80-90 depict the case where user 1 is con-
nected to OS 3 via a local exchange carrier (LEC) switch. In
this case, the DN goes to a LEC with a LEC-prefix which
tells the LEC that the DN 1s for the ASN. At Step 90, the
LEC determines the ANI and sends 1t, and the DN, to the OS.

[10025] Steps 100-220 depict the processing by OS 3 of the
call 1t receives from user 1.

[10026] Steps 100-120 describe the process by which OS 3
formulates a query 10 which it sends to a network database
4. Specifically, the OS 1dentifies the incoming call as a VPN
call based upon the facility that carries the incoming call
(Step 100). Next, the OS identifies the network database that
a query should be sent to based on the ANI. In Step 120, the
OS sends a query to the network database including the ANI

and the DN.

10027] Steps 130-150 illustrate the processing by the net-
work database 4 by which it formulates a reply 11 which 1s
sent back to OS 3. First, the network database accesses the
appropriate customer record based on the ANI 1n the query
received (Step 130). Next, the network database finds a field
within the customer record which matches the DN. For a
G VNS on-net call, the field found will include the informa-
tion listed 1n Step 140. The network database then formu-

lates a reply to the OS query including the information listed
in Step 150.

[0028] Step 140 depicts the information returned in
response to the specific dialing, in Step 50, to a foreign
on-net location. Among the information returned 1s a foreign
administration ID (FAI) which identifies the carrier (or

terminating administration) in the foreign country to whom
the call should be sent.

[10029] Steps 160-220 depict the process by which OS 3
receives the network database reply (Step 160) and then
routes the call to the appropriate international switching
center 5 (ISC 5). This process also involves extracting
billing information from the reply for billing purposes (Step
170). Of particular importance is the service identity (SI)
value derived 1 Step 180. The SI value indicates which type
of service a call 1s part of, which 1s the “GVNS on-net”
service 1n the case of Step 180. Next, the OS analyzes the
first three digits of the routing number and determines that
these digits 1dentify a GVNS country (Step 190). Then, the
OS uses the first three digits of the routing number and the
SI to determine the ISC that the call should be routed to,
unless the call 1s to a multi-carrier country, 1n which case the
FAI is also utilized (Step 200). In the case where ISC § is a
different switch from OS 3 (determined by Step 210), the
call 1s sent from OS 3 to ISC 5 via a signaling message 12.
The contents of the signaling message includes the imfor-
mation listed 1n Step 220.

[0030] Steps 230-330 describe the processing of ISC 5.
The key aspect of the present invention 1s illustrated 1 Steps
240-280. Step 240 depicts the conventional digit-by-digit
translation which 1s currently done for Other ILD calls as
well as for GVNS calls. Therefore, Other ILD calls pro-
cessed according to Steps 20-40 will also be processed
according to step 240 when they arrive at the appropriate
ISC. Step 250, however, sorts out possible Outbound Inter-
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national GVNS On-net calls from Other ILD calls by
looking for a CC-suffix after the CC. The CC-suffix is
chosen such that almost all Other ILD calls do not appear to
have a CC-suflix and are therefore processed in the conven-
fional manner of Step 260. Those Outbound International
GVNS On-net calls which have a CC-suffix, or those few
Other ILD calls which appear to have a CC-suffix, undergo
the additional screening of Step 270 1n which the SI value 1s

checked.

[0031] A major object of the present invention is to
minimize the number of Other ILD calls which appear to
have a CC-suffix and therefore pass through the additional
processing of Step 270. The number of “false positives” 1s
determined by the particular digit values chosen as a coun-
try’s CC-suflix. Step 280 depicts how the choice of CC-
suffix determines the two main types of processing which
may follow the determination that a call 1s an Other ILD call.
The fewest Other ILD calls are effected if the CC-sufhix
selected cannot be part of a correctly dialed Other ILD call.
In this case, only mis-dialed Other ILD calls are subjected
to the additional screening of Step 270 and such calls are
killed upon being identified as shown 1n Step 282. The
killing of a call by ISC 5 1s represented graphically in FIG.
1 by killed call 14 traveling into call “bucket”7.

[0032] For certain countries, however, one may be forced
to pick a CC-suflix which can be part of a correctly dialed
Other ILD call. In this case, a CC-suffix which 1s least 1n use
among Other ILD call traffic, while introducing minimal
routing administration costs, 1s chosen. As shown 1n Step
280, a call which appears to have a CC-suilix but which 1s
not recognized as an Outbound International GVNS On-net
call 1s therefore processed according to the conventional
ILD call processing of Step 260.

[0033] For an Outbound International GVNS On-net call,

Steps 290-330 handle determining the appropriate terminat-
ing administration (TA) and reformatting the routing number

for the TA.

[0034] Specifically, Step 290 determines whether the des-
fination country 1s a multi-carrier country. If i1t 1s a multi-
carrier country, Step 300 determines the TA from the FAI
value. Next, the CC digits are deleted from the routing
number (Step 310). Then the CC-suffix is deleted from the
routing number (Step 320). Finally, in Step 330, the ISC
determines the outgoing mternational trunk and prefixes the
routing number with the service ID needed by the TA

(SIDTA).

[0035] The specific procedure for selection of a CC-suffix
will now be presented.

[0036] CC-suffixes are chosen to fulfill the following two
goals: (1) to minimize their impact on the call processing of
Other ILD calls, and (ii) to minimize routing administration
issues at the ISCs. A CC-suflix may be in one of the four
following specific formats. These formats are presented in
order of decreasing fulfillment of these two main goals.

[0037] Firstly, a CC-suffix may comprise the national
trunk prefix (N'TP) of the GVNS destination country plus the
“0” digit. Table 1 (below) identifies a subset of potential
G VNS countries, their CCs and their NTPs. As can be seen,

most countries use the “0” digit as the NTP.
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TABLE 1

Examples of GVNS Countries, their Country Codes and National
Trunk Prefixes

National Trunk

GVNS Countries Country Code (CC) Prefix (NTP)

1. Australia 61 0

2. Belgium 32 0

3. Brazil 55 0

4. Finland 358 0

5. Hong Kong 852 None* **

0. [reland 535 0

7. Netherlands 31 0

8. New Zealand 64 0

9. Norway 47 None™***
10, Spain 34 9

***Does not have an NTP but uses, or plans to use, “0” as the domestic
application prefix digit.

[0038] The NTP is defined by the ITU-T recommendations

as being that value which a country uses to idenftily ifs
intra-country long distance calls. The ITU-T recommends
that the NTP be the “0” digit and that this value be precluded

from being used as the first digit of an NN.

[0039] Having the NTP as part of the CC-suffix, by itself,
ensures that the overwhelming bulk of Other ILD calls will
not be subjected to the additional screening of Step 270. This
1s because the overwhelming bulk of Other ILD calls
comprises correctly dialed standard ILD or non-GVNS data
calls. Appending an additional “0” digit to the NTP even
further reduces the number of Other ILD calls subjected to
the additional screening of Step 270.

10040] Secondly, a CC-suffix may comprise the domestic
application prefix digit (DAPD) of the GVNS destination
country plus the “0” digit. As with the NTP, having the
DAPD as part of the CC-suflix, by 1itself, ensures that the
overwhelming bulk of Other ILD calls will not be subjected
to the additional screening of Step 270. As with the NTP,
appending an additional “0” digit to the DAPD even further
reduces the number of Other ILD calls subject to the
additional screening of Step 270. The DAPD 1s less desir-
able than the NTP because of the greater potential routing

administration costs 1f the receiving country decides to
change 1ts DAPD.

[0041] Thirdly, a CC-suffix may comprise the NTP or the
DAPD of the destination GVNS country (without a follow-
ing “0” digit). For countries with three-digit country codes,
there 1s only one digit left for the GVNS CC-suflix assigned
to these countries. As stated above, the use of the NTP or
DAPD, by itself, as part of the CC-suffix ensures that all
correctly dialed standard ILD or non-GVNS data calls,
which represent the overwhelming bulk of calls to any
country, will not be subjected to the extra call screening of

Step 270.

10042] Fourthly, a CC-suffix may comprise the leading
digit or digits of a valid (or in-use) national destination code
(NDC) of the call receiving country. In this case, it is best to
use an NDC which receives the least Other ILD call traffic
so that the minimum amount of Other ILD call tratfic 1s
subjected to the additional screening required of GVNS
calls.

[0043] It should be noted that a vacant (unused) NDC
would not be used for a CC-suflix despite the fact that the
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only Other ILD calls to use 1t would be misdialed calls. This
1s because a vacant NDC, like the PCCs of prior art, could
become valid NDCs without notice to the telecommunica-
tions provider of the sending country.

[0044] Consistent with achieving the above two goals, and
producing a CC-suflix 1n one of the four formats discussed
above, FIGS. 3A-3B show a general procedure for selecting

a CC-suilix which may be applied to any particular country.
The procedure of FIGS. 3A-3B divide the selection of a
CC-sullix 1nto eight cases.

10045] The first Step of the procedure is to determine
whether the GVNS country in question has an NTP (Step
10).

10046] Steps 20-100 deal with the case of the country
having an NTP, while Steps 110-150 deal with a country that
lacks an NTP.

10047] Step 20 asks whether the length of the country’s
NTP 1s one digit with an answer of “yes” leading to the
processing of Steps 30-50. An answer of “no” to Step 20
leads to the processing of Steps 60-100.

[0048] Step 30 asks whether the length of the country’s
CC 1s less than three digits. If the answer 1s “yes,” then Step
40 generates a CC-suifix for this country which 1s the
country’s NTP plus the “0” digit (Case 1). If the answer to
Step 30 15 “no,” then a CC-suflix for the country 1s generated
which is simply the country’s NTP (Case 2).

[10049] Step 60 asks whether the length of the country’s
CC 1s equal to three digits. If the answer 1s “yes,” then Step
70 generates a CC-suffix for the country which 1s the first
digit of the country’s NTP (Case 3). If the answer to Step 60
1s “no,” then Step 80 asks whether the length of the country’s
CC 1s equal to two digits. If the answer to Step 80 1s “yes,”
then a CC-suffix is generated (by Step 90) for the country
which 1s either the country’s NTP or the first two digits of
the country’s NTP (Case 4). If the answer to Step 80 1s “no,”
then a CC-suffix is generated (by Step 100, Case 5) for the
country which is either (1) the country’s NTP plus the “0”
digit, or (11) the first three digits of the country’s NTP.

[0050] Step 110 asks whether the country in question has
a DAPD. If the country does not, Step 130 generates a
CC-sufix which 1s an NDC of the receiving country that
carries the least amount of traffic outbound from the sending
country (Case 8). Otherwise, Step 120 asks whether the
length of the country’s CC 1s less than three digits. If the
answer to Step 120 1s “yes,” then Step 140 generates a
CC-suffix which is the DAPD plus the “0” digit (Case 6). If
the answer to Step 120 1s “no,” then Step 150 generates a
CC-suffix which is simply the DAPD (Case 7).

[0051] In addition to indicating that calls to a particular
country should be screened as possibly requiring processing
for a particular service, the CC-suflix can further be used to
carry additional information such that when the service
processing of a call 1s verified 1t receives an additional
special treatment. The additional information which a CC-
sullix can carry may be grouped into the following four
categories: customer 1denfification parameters, billing
parameters, routing and service quality parameters and ser-
vice priority parameters. Examples of customer identifica-
tion parameters would be using a CC-sufhix to identily either
a particular customer or a customer class. Examples of
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billing parameters would be using a CC-suffix to identify
billing rates or discount rates. Examples of routing and
service quality parameters would be using a CC-suffix to
identify the compression rate, network or type of facility.
Having the CC-suflix indicate the network of the receiving
country 1s a means of augmenting the function provided by
the FAI. Examples of service priority parameters would be
using a CC-suflix to 1denftily call completion rate.

[10052] FIG. 4 depicts an exemplary extension to the call
flow processing of FIG. 2K to provide special treatment of
calls depending upon the additional information CC-suflix
parameters. In particular, FIG. 4 depicts replacing Step 250
of FIG. 2K with Steps 250 and 251 that test for, respectively,
one of two CC-suflixes for a particular country. If the first
CC-suflix 1s found, then the call service screening of Step
270 1s performed. If the service type indicated by the first
CC-suffix is verified (the answer to Step 270 is yes), then
Steps 290-330 of FIGS. 2E-2F are performed, but modified
to accomplish a first special treatment of the call. If the
answer to Step 270 1s no, then a first CC-suflix was falsely
identified 1 Step 250 and alternative processing proceeds
with Step 280. If the second CC-suffix is found (by Step
251), then the call service screening of Step 340 is per-
formed. If the service type indicated by the second CC-suihix
is verified (the service type indicated by the second CC-
suflix being the same as the service type indicated by the first
CC-suffix), then a separate set of steps, similar to those of
Steps 290-330, 1s performed to accomplish the same basic
service as accomplished by Steps 290-330 but modified to
provide a second special treatment of the call (wherein the
second special treatment differs from the first special treat-
ment provided by modified Steps 290-330). If the answer to
Step 340 1s no, then a second CC-suilix was falsely 1denti-
fied 1n Step 251 and alternative processing proceeds with

Step 280.

[0053] A particular way of encoding the additional infor-
mation 1s to provide each category of CC-suflix parameter
with 1ts own field of digits in the CC-suflix.

[0054] A specific example of using the CC-suffix to indi-
cate the network of the receiving country 1s for Case 1 of
FIG. 3A. For Case 1, if this 1s a GVNS hub country, multiple
CC-sullixes are assigned to that country, istead of just the
NTP plus the “0” digit, to 1dentity different types of GVNS
calls to that hub country. N'TP plus the “0” digit 1s assigned
to GVNS traffic to the hub country. CC-sutfixes consisting of
the NTP plus the digit “1” through “9” are reserved to
facilitate network routing arrangements by i1dentifying a

“child” of the GVNS hub (parent) country to which a GVNS
call should be routed.

[0055] Table 2 (below) depicts the application of each of
the eight cases of FIGS. 3A-3B to the countries of Table 1

and lists the countries to which each case 1s applicable.

TABLE 2

Case 1 Descriptions:

The GVNS country has an NTP defined and the length
of its NTP 1s 1 and the length of its country code

1s less than 3. CC-suffix = NTP+ the “0” digit
Example Applicable GVNS Countries (6):

Non-hub GVNS countries: Australia, Belgium, Brazil,

Netherlands, Spain, and New Zealand.
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TABLE 2-continued

For GVNS hub countries:

i) NTP+“0” is for the GVNS hub traffic, and

ii) NTP+N, where N is from 1 to 9, are reserved to

indicate traffic to

a child of the hub country.
Case 2 Descriptions:
The GVNS country has an NTP defined and the length of its
NTP i1s 1 and the length of 1ts country code 1s 3.
CC-suffix = NTP
Example Applicable GVNS Countries (2):
Finland, Ireland
Descriptions:
The GVNS country has an NTP defined and the length of its
NTP is greater than 1 and the length of its country code 1is 3.
CC-sullix = the first digit of NTP
Example Applicable GVNS Countries (0): None
Case 4 Descriptions:
The GVNS country has an NTP defined and the length of its
NTP is greater than 1 and the length of its country code 1s 2.
CC-suffix = NTP or the first two digits of NTP
Example Applicable GVNS Countries (0): None
Descriptions:
The GVNS country has an NTP defined and the length of its
NTP is greater than 1 and the length of its country code 1s 1.
CC-suffix = 1) NTP + “07, or i1) NTP, or 1ii) the first three
digits of NTP
Example Applicable GVNS Countries (0): None
Descriptions:
The GVNS country has a Country Code length of less than 3-
digits and has not defined an NTP but has defined a domestic
application prefix digit.
CC-suilix = The one-digit code + “0”
Example Applicable GVNS Countries (1)
Norway
Case 7 Descriptions:
The GVNS country has a Country Code length of 3-digits and
has not defined an NTP but has defined a domestic application
prefix digit.
CC-suthix = The one-digit code
Example Applicable GVNS Countries (1)
Hong Kong
Descriptions:
The GVNS country has not defined an NTP nor a domestic
application prefix digit.
CC-suffix = A valid NDC that carries the least amount of
international outbound traffic
Example Applicable GVNS Countries (0): None

Case 3

Case 5

Case 6

Case &

[0056] In accordance with the invention, Table 3 (below)
lists the proposed CC-suflixes for GVNS countries and the

cases which they fall under from FIGS. 3A-3B. In accor-

dance with the procedure described above, each of the
GVNS hub countries of Table 3 (Netherlands and Spain)
have been assigned multiple CC-suffixes.

TABLE 3
National
Country Trunk  Proposed GVNS

GVNS Countries Code (CC) Prefix (NTP) CC-suffix

Case 1 Countries: The GVNS countries that have defined an NTP and
the length of their NTPs 1s 1 and the length of their country codes
1s less than or equal to 2.

1. Australia 61 0 00

2. Belgium 32 0 00

3. Brazil 55 0 00

4. Netherlands 31 0 00-GVNS hub country
01-Child 1
02-Child 2
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TABLE 3-continued

National
Country Trunk  Proposed GVNS

GVNS Countries Code (CC) Prefix (NTP) CC-suffix

5. Spain 34 9 90-GVNS hub country
91-Child 1
6. New Zealand 64 0 00

Case 2 Countries: The GVNS countries that have defined an NTP and

the length of their NTPs 1s 1 and the length of their country codes
18 3.

1. Finland 358 0 0
2. Ireland 353 0 0
Case 6 Countries: The GVNS countries that have not defined an NTP but
have defined a domestic application prefix digit and the length of their
country codes 1s less than 3.

1. Norway 47 None 00
Case 7 Countries: The GVNS countries that have not defined an NTP but
have defined a domestic application prefix digit and the length of their
country codes 1s 3.

1. Hong Kong 852 None 0

[0057] If the user had dialed a foreign off-net location in
Step 50, known as an outbound international GVNS off-net
call, then Step 140 would have returned the following
information from the network database.

[0058] The routing number comprises the CC plus the NN.
The FAI value 1s not present if the call 1s routed propor-
tionally to a multi carrier country. The on/off net indicator 1s
set to “off-net.” The international/domestic indicator 1s set to
“1nternational.” Processing of this type of call, from Steps 50
to 130, 1s substantially the same as shown in FIG. 2.
Following Step 140, the most significant difference for
processing a GVNS off-net call, from that shown in FIG. 2,
1s that the SI value 1s derived as “GVNS off-net” in Step 180
by the OS. In addition, even if a possible CC-suflix 1s located
in Step 250 by the ISC, Step 270 cannot find the call having
an SI value of “GVNS on-net.” As shown 1n Step 50, the DN
dialed for an outbound international GVNS oif-net call can
be either an IPN or a number private to the customer the user
1s assoclated with.

[0059] If the user had dialed a domestic location in Step
50, then Step 140 would have returned the following mfor-
mation from the network database. The routing number
comprises a domestic public number (if the call 1s to an
off-net location) or a network specific routing number (if the
call is to an on-net location). There is no FAI value. The
on/off net indicator 1s set to “on-net” for a call to an on-net
location or “off-net” for a call to an off-net location. The
domestic/international indicator 1s set to “domestic.” The
form of the domestic DN dialed in Step 50 (for a call to
either an on-net or off-net location) can be either a domestic
public number or a number private to the customer the user
1s associated with. The processing of domestic calls, fol-
lowing Step 140, could be done 1n a way known to those of
skill in the art and 1s not of relevance to the present
invention.

[0060] While the present invention has been utilized to
identity calls which should be screened for Outbound Inter-
national GVNS On-net call processing, persons skilled in
the art will appreciate that the present invention can be used
to 1dentity calls which should be screened for other types of
services at Step 270.
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0061] It will be appreciated by persons skilled in the art
that the CC-suffix of the present invention can be used to
trigger directly, without screening for the SI value, any type
of call processing, including processing according to those
four categories of additional information discussed above:
customer 1dentification parameters, billing parameters, rout-
ing and service quality parameters and service priority
parameters.

[0062] Furthermore, the CC-suffix of the present invention
could be utilized by the TA. In the case of FI1G. 2F, this
means not deleting the CC-suflix at Step 320. At Step 330,
the ISC sends a routing number including the CC-suffix to
the TA which then recognizes the CC-suilix to trigger
specific call processing logic. It 1s important to note that this
transmission of a routing number mcluding a CC-suffix to a
TA can be utilized 1n outbound international GVNS off-net,
as well as 1n Outbound International GVNS On-net, calls.
The use of a CC-sufix 1n outbound international GVNS
oif-net calls stmply requires that the network database, 1n a
Step comparable to Step 140 of FIG. 2C, return a routing
number that comprises a CC-suffix and that the ISC or the
TA be capable of interpreting the CC-suthix it receives.

[0063] Persons skilled in the art will appreciate that the
present 1nvention may be practiced by other than the
described embodiments, which are presented for purposes of
illustration and not of limitation, and the present imnvention
1s limited only by the claims which follow.

We claim:
1. A method of triggering a first type of processing for a
communication, comprising the steps of:

scanning a roufing number of the communication for a
first sequence of one or more digits indicative of a
country to receive the communication; and

scanning the routing number for a second sequence of a
plurality of digits; and

triggering the first type of processing if the second
sequence 1s of a first sequence value.
2. A method according to claim 1, wherein the first type
of processing 1s processing according to a customer identi-
fication parameter.

3. Amethod according to claim 1 wherein the first type of
processing 1s processing according to a billing parameter.

4. A method according to claim 1, wherein the first type
of processing 1s processing according to a service quality
parameter.

5. A method according to claim 1, wherein the first type
of processing 1s processing according to a service priority
parameter.

6. A method according to claim 1, wherein to {first
sequence value comprises at least one digit whose value 1s
part of the national trunk prefix of a country to receive the
communication.

7. A method according to claim 1, wherein the first
sequence value comprises at least one digit whose value 1s

part of the domestic application prefix of a country to receive
the communication.

8. A method according to claim 1, wherein the first
sequence value comprises a national destination code of a
country to receive the communication receiving which
national destination code receives minimal communication

™

tratfic from a country sending the communication.
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9. A method according to claim 1 wherein the second
sequence of digits 1s a suilix to the first sequence of digits.

10. A method of triggering a first type of processing for a
communication, comprising the steps of:

scanning a routing number of the communication for a
first sequence of one or more digits indicative of a
country to receive the communication; and

scanning the routing number for a second sequence of one
or more digits; and

triggering the first type of processing 1f the second
sequence 1s of a first sequence value, wherein the first
type of processing 1s processing according to a cus-
tomer 1dentification parameter.

11. A method of triggering a first type of processing for a

communication, comprising the steps of:

scanning a routing number of the communication for a
first sequence of one or more digits indicative of a
country to receive the communication; and

scanning the routing number for a second sequence of one
or more digits; and

triggering the first type of processing 1f the second
sequence 1s of a first sequence value, wherein the first
type of processing 1s processing according to a billing
parameler.

12. A method of triggering a first type of processing for a

communication, comprising the steps of:

scanning a routing number of the communication for a
first sequence of one or more digits indicative of a
country to receive the communication; and

scanning the routing number for a second sequence of one
or more digits; and

triggering the first type of processing 1 the second
sequence 1s of a first sequence value, wherein the first
type of processing 1s processing according to a com-
pression rate.

13. A method of triggering a first type of processing for a

communication, comprising the steps of:

scanning a routing number of the communication for a
first sequence of one or more digits indicative of a
country to receive the communication; and

scanning the routing number for a second sequence of one
or more digits; and

triggering the first type of processing if the second
sequence 1s of a first sequence value, wherein the first
type of processing 1s processing according to a net-
work.

14. A method of triggering a first type of processing for a

communication, comprising the steps of:

scanning a routing number of the communication for a
first sequence of one or more digits indicative of a
country to receive the communication; and

scanning the routing number for a second sequence of one
or more digits; and

triggering the first type of processing 1 the second
sequence 1s of a first sequence value, wherein the first
type of processing 1s processing according to a service
priority parameter.
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