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(57) L mmvention concerne un systeme et un procede
assurant qu'un type de service attendu par une station
mobile appelee correspond a un type de service du
correspondant demandeur dans un réseau de
radiotelecommunications dans lequel des services a la
fois vocaux et de donné€es sont offerts. Un geénérateur
(51) de code de service, dans un centre de commutation
mobile (IMSC) (22) de desserte genere un code de service
indiquant le type de service du correspondant appelant.
Le code service est envoye dans un appel (29) provenant
du MSC de desserte a la station mobile (24) et 1l contient
le code de service. Un gencrateur de code de service
attendu dans la station mobile appelée génere un code de
service attendu indiquant le type de service attendu par la
station mobile appel€e. Le code de service attendu est
envoye dans une reponse (35) a 1’appel de la station
mobile a une MSC (26) de frontiere bordant le MSC de
desserte. Le MSC (26) de frontiere extrait le code de
service attendu et I’envoie au MSC (22) de desserte ou
ledit code est compare au code service du correspondant
appelant. S1 le code de service correspond, 1'appel est
transmis a la station mobile. S1 le code de service ne
correspond pas, la station mobile se voit refuser 1’acces
au reseau de radiotelecommunications.
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(57) A system and method of ensuring that a called
mobile station’s expected service type matches a calling
party’s service type 1 a radio telecommunications
network 1n which both voice service and data service are
provided. A service code generator (51) 1n a serving
mobile switching center (IMSC) (22) generates a service
code that indicates the calling party’s service type. The
service code 1s sent 1 a page (29) from the serving MSC
to the mobile station (24), and includes the service code.
An expected service code generator 1n the called mobile
station generates an expected service code that indicates
the called mobiles station’s expected service type. The
expected service code 1s sent 1n a page response (32)
from the mobile station to a border MSC (26) that
borders the serving MSC. The border MSC (26) extracts
the expected service code and sends 1t to the serving
MSC (22) where 1t 1s compared with the calling party’s
service code. If the service codes match, the call 1s
connected to be mobile station. If the service codes do
not match, the mobile station 1s denied access to the radio
telecommunications network.
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SYSTEM AND METHOD OF PROVIDING
A MOBILE STATION'S SERVICE SUPPORT INFORMATION TO
A RADIO TELECOMMUNICATIONS NETWORK

BACKGROUND OF THE INVENTION

» [ ] &
» d-. F -
§idiieor. e ] ) 18
- us

This invention relates to radio telecommunication systems and, more

particularly, to a system and method of providing a mobile station's service support

information in a radio telecommunications network.

Descriot e Related 2

In existing radio telecommunications networks, there is a network of mobile
switching centers (MSCs) with contiguous coverage. Each MSC, therefore has one
or more bordering MSCs. The MSCs provide switching and call control for mobile-
originated and mobile-terminating calls. When a terminating call is made to a
mobile station operating within the service area of a serving MSC, the serving MSC
pages the mobile station to determine its availability to receive the call. If the
mobile station 1s available, it sends a page response to the serving MSC indicating
its availability. The mobile station may not respond if the subscriber has turned off
the mobile station, moved out of the service area, or is currently busy. If the
subscriber subscribes to features such as call forwarding or voice mail services, the
call may be forwarded to another number or-to a voice mail machine.

When voice (speech) services were the only services offered by the radio
telecommunications network, it was adequate for the mobile station page response
to merely indicate the mobile station's availability. However, with the advent of
asynchronous data services (ADS) and facsimile services (G3 Fax), additional
information regarding the type of service needs to be passed in the serving MSC's
page and the mobile station's page response. This is because some mobile stations
may have only speech capability and cannot receive ADS or G3 Fax terminating
calls. Other mobile stations may be incapable of supporting these newer services for

other reasons. The service type that the mobile station is expecting in a call needs

PCT/SE97/01836
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to be transmitted to the MSC that paged it for correlation with the service for which
it was paged.
This 1s not a serious problem when the mobile station is responding to the
MSC that paged it. However, if the mobile station rescans for a frequency shift
5 keying control channel (FSK CC) and locks onto a control channel in a border MSC,
it then responds to the page in the border MSC. The border MSC currently has no
way to notify the MSC originating the page whether a mobile station responding to
the page 1s capable of supporting the particular service for which it was paged.
Therefore, it is possible for an incompatible call (for example, an ADS or a G3 Fax
10 call) to be through-connected to a mobile station with only speech capability.
The known prior art neither teaches nor suggests a solution to the
aforementioned deficiency and shortcoming such as that disclosed herein.
In order to overcome the disadvantage of existing solutions, it would be
advantageous to have a method of passing to the MSC paging the mobile station, the

15 capabilities of the mobile station to receive such services as ADS and G3 Fax. The

present invention provides such a method.

SUMMARY OF THE INVENTION

In one aspect, the present invention is a method of ensuring that a called

20 mobile station's expected service type matches a calling party's service type in a
radio telecommunications network in which both voice service and data service are
provided. The method begins by sending a page from a serving mobile switching

center (MSC) to the mobile station, the page including a service code indicating the

calling party's service type. The paged mobile station rescans for a control channel

25 and locks onto a control channel 1n a border MSC that borders the serving MSC.
A page response 1s then sent from the mobile station to the border MSC, the page
response including an expected service code indicating the called mobile station's
expected service type. This 1s followed by sending the expected service code from

the border MSC to the serving MSC, and determining in the serving MSC whether

30 the service code matches the expected service code. Upon determining that the

service code matches the expected service code, the call 1s then connected to the
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mobile station. However, upon determining that the service code does not match
the expected service code, the mobile station is denied access to the
telecommunications network.

In anomer aspect, the present invention is a system for ensuring that a called
mobile station's expected service type matches a calling party's service type in a
radio telecommunications network in which both voice service and data service are
provided. The system includes a service code generator in a serving mobile
switching center (MSC) for generating a service code that indicates the calling
party’'s service type, and a first paging mechanism in the serving MSC for sending
a page from the serving MSC to the mobile station, the page including the service
code indicating the calling party's service type. The system also includes an
expected service code generator in the called mobile station for generating an
expected service code that indicates the called mobile station's expected service type,
and a second paging mechanism in the called mobile station for sending a page
response from the mobile station to a border MSC that borders the serving MSC, the
page response including an expected service code indicating the called mobile
station's expected service type. The system further includes means for sending the
expected service code from the border MSC to the serving MSC, and a service code
comparison mechanism in the serving MSC for determining whether the service
code matches the expected service code. Within the network there is also means for
connecting the call to the mobile station upon determining that the service code
matches the expected service code, and means for denying the mobile station access

to the telecommunications network upon determining that the service code does not

match the expected service code.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood and its numerous objects and
advantages will become more apparent to those skilled in the art by reference to the

following drawing, in conjunction with the accompanying specification, in which:

PCT/SE97/01836
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FIG. 1 (Prior Art) is an illustrative drawing of a portion of an existing radio
telecommunications network showing the border between a serving MSC (MSC-1)

and a border MSC (MSC-2);

FIG. 2 1s a message flow diagram illustrating the messages utilized in the

5 preferred embodiment of the present invention,;

FIG. 3 is a table of parameters of an ANSI-41 Unsolicited Response Invoke
message which has been modified in accordance with the teachings of the present
invention;

FIG. 4 1s a table of parameters of an ANSI-41 Unsolicited Response Return

10 Result message which has been modified in accordance with the teachings of the

present invention;

FIGS. 5A-5B are a table of the contents of an ANSI-41 Access Denied

Reason parameter which has been modified in accordance with the teachings of the

present invention; and

15 FIG. 6 1s a simplified block diagram of the preferred embodiment of the

system of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

FIG. 1 1s an 1llustrative drawing of a portion of an existing radio
20 telecommunications network showing a border 12 between a serving MSC (MSC-1)
and a border MSC (MSC-2). Each MSC is connected to a plurality of base stations
(BS) which transmit radio signals to and from mobile stations (MS) operating within
each base station's cell of coverage. In the network of FIG. 1, MSC-1 is connected
to BS-1, and MSC-2 is connected to BS-2. A mobile station 11 is operating near the
25 border 12 between MSC-1 and MSC-2.

In the example depicted in FIG. 1, MSC-1 originates a page to the mobile
station 11 which is believed to be 1n the service area of MSC-1. The page 1s made
on a frequency shift keying control channel (FSK CC). If the mobile station 11 is
available, it receives the page and rescans and locks onto a FSK CC. The mobile

30 station then responds to the page that 1t received, and if the mobile statinn has locked
onto a control channel in MSC-2, the page response is sent to MSC-2. Since MSC-

f
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2 did not page the mobile station, this response is considered by MSC-2 to be an

unsolicited page response.

MSC-2 then notifies each of its bordering MSCs, including MSC-1, that
MSC-2 has received an unsolicited page response. This notification is made with

an ANSI-41 message known as an unsolicited page response message. MSC-1 then
has the call routed to MSC-2 for delivery to the mobile station. The ANSI-41
standard 1s hereby incorporated by reference herein.

With the introduction of ADS and G3 Fax services in existing networks,
pages from MSCs are modified to include service codes which identify the service
type for the call. Still referring to FIG. 1, when the mobile station responds in the
border MSC, the page response is modified to include a service code for the type of
call that the mobile station expects to receive. If the call is a data call, and the
mobile station does not understand the new service codes, it may respond with a
default code for speech. MSC-2 may recognize that the mobile station has
responded with a service code for speech, but MSC-1 does not know this. If the call
1s connected, the mobile station will be expecting speech while data is being sent.

FIG. 2 is a message flow diagram illustrating the messages utilized in the

preferred embodiment of the present invention. A call for a mobile station may

- originate from, for example the Public Switched Telephone Network (PSTN) or

from another mobile station in the Public Land Mobile Network (PLMN). If the
call 1s from the PSTN, it is directed through a gateway mobile switching center (G-
MSC) (not shown) to the subscriber's home location register (HLR) before being
routed to the serving MSC-1. Likewise, a call from another mobile station in
another MSC 1s also routed through the subscriber's HLR to the serving MSC-1.
FIG. 2 illustrates a PSTN/HLR 21, a serving MSC (MSC-1) 22, a base
station (BS-1) 23 within MSC-1, a called mobile station (MS) 24, a base station (BS-
2) 25 within MSC-2, and a border MSC (MSC-2) 26. A data call 27 is directed to
the MS 24. MSC-1 then sends a paging order 28 to BS-1 to page for the MS 24 in
its coverage cell. MSC-1 includes a service code in the paging order which

indicates that the call is a data call. BS-1 then transmits a page 29 to MS 24 and

includes the service code.

PCT/SE97/01836
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MS 24 then rescans at 31 for a FSK CC and '10cks onto a control channel in

MSC-2. The MS identifies the service code in the page 29 and transmits a page

~response 32 to BS-2 and includes an expected service code. BS-2 sends the page

response to MSC-2 at 33, and includes the MS's expected service code. MSC-2

identifies the page response as an unknown page response. At 34, MSC-2 extracts

the MS's expected service code.

MSC-2 then sends an ANSI-41 unsolicited response invoke message 35 to
notify its border MSCs that 1t has received an unknown page response from a mobile
statjon. In the method of the present invention, MSC-2 provides in the unsolicited
response invoke message an expected service code parameter 36 indicating the
expected service code that the mobile station provided in its page response, along
with MSC-2's identification number (MSCID) 37. At 38, MSC-1 then compares
the expected service code parameter 36 received in the unsolicited response invoke
message 35 with the service code that MSC-1 sent in the page order 28. MSC-1
then validates whether the MS 24 has responded with the proper service code for the
type of call being delivered.

For service type matching in MSC-1, the present invention compares service
types rather than specific service codes. This is done because there are, for
example, several service codes corresponding to speech. For example, there are
service codes identifying analog speech or digital speech, and analog or digital
speech (analog preferred or digital preferred). There are also service codes for
several types of data such as asynchronous data and G3 Fax. If a mobile station is
paged for speech, and responds with one of the service codes pertaining to speech,
then there 1s a match. If an expected service code of an entirely different type is
received, then there 1s a mismatch.

If MSC-1 determines there is a service type mismatch at 39, the process
enters alternmative A. MSC-1 then sends an unsolicited response return result
message 41 to MSC-2 denying access to MS 24. An optional Access Denied Reason
parameter 42 is included in the unsolicited response return result message 41. An

instruction 43 to terminate the call is then routed to the originating switch for the

call.

PCT/SE97/01836
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However, if the service code comparison at 38 results in a service type match
at 44, the process enters alternative B. MSC-1 grants access to MS 24 by sending an
unsolicited response return result message 45 to MSC-2 without the optional Access
Dented Reason parameter 42. At 46, MSC-1 then sends the MSCID for MSC-2 to
the onginating switch for the call. At 47, the call is then through-connected from
the originating switch via MSC-2 to the MS 24.

FIG. 3 1s a table of parameters of an Unsolicited Response Invoke message
which has been modified in accordance with the teachings of the present invention.
A new parameter (TDMA Service Code) 36 is added by the present invention to
indicate the service type with which MS 24 responded to the page in MSC-2.

FIG. 4 1s a table of parameters of an Unsolicited Response Return Result
message which has been modified in accordance with the teachings of the present
invention. A new parameter (Access Denied Reason) 42 is added by the present
Invention to indicate that the MS 24 responded to a page in MSC-2 with a service
type that differs from the one used by the system that paged (MSC-1).

FIGS. 5A-5B are a table of the contents of an Access Denied Reason
parameter which has been modified in accordance with the teachings of the present
mvention. FIG. 5A illustrates that the Access Denied Reason parameter comprises
a single octet. FIG. 5B illustrates the meanings for various bits in the octet. A new
value (7) 1s added to the octet to indicate a service type mismatch whenever a MS
responds to a page in a border system with a service type that differs from the one
used by the system that paged.

FIG. 6 1s a simplified block diagram of the preferred embodiment of the
system of the present invention. With reference to FIGs. 2 and 6, the system
includes the serving MSC (MSC-1) 22, the mobile station (MS) 24, and the border
MSC (MSC-2) 26 which borders the serving MSC-1. The serving MSC-1 includes
a service code generator 51, a paging mechanism 52, a service code comparison
mechanism 53, an unsolicited response return result message generator 54, and the
base station (BS-1) 23. Within the MS 24 are a control channel (FSK CC) scanner 55,
a paging mechanism 56, and an expected service code generator 57. The border MSC-

PCT/SE97/01836
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2 1ncludes a paging mechanism 58, an expected service code extractor 59, an

unsolicited response invoke message generator 60, and the base station 25. -
Within the serving MSC-1, the service code generator 51 generates a service
code that indicates the calling party's service type. This service code is passed to

the paging mechanism 52 that sends a page via BS-1 23 from the serving MSC-1 to

the MS 24. The page includes the service code indicating the calling party's service

type.
Upon receipt of the page in the called MS 24, the MS utilizes its FSK CC

scanner to rescan for a control channel. In the example described here, the MS 24
locks onto a control channel broadcast by BS-2 25 in the border MSC-2. The MS
24 then utilizes the expected service code generator 57 to generate an expected
service code that indicates the called mobile station's expected service type. The
expected service code is included in a page response sent by the paging mechanism
56 1n the called MS to the border MSC-2. The page response with expected service
type 1s recetved by BS-2 25. The border MSC-2 utilizes the expected service code
extractor 59 to extract the MS's expected service code from the page response. The

unsolicited response invoke message generator 60 is then used to send the expected
service code from the border MSC-2 to the serving MSC-1. This information is sent
via ANSI-41 signaling 61.

Within the serving MSC-1, the service code indicating the calling party's
service type, and the expected service code indicating the called mobile station's
expected service type are compared 1n the service code comparison mechanism 53.
If the sefvice code matches the expected service code, the call is connected to the
MS 24. If the service code does not match the expected service code, the MS 24 is
denied access to the radio telecommunications network.

It 1s thus believed that the operation and construction of the present invention
will be apparent from the foregoing description. While the method, apparatus and
system shown and described has been characterized as being preferred, i1t will be
readily apparent that various changes and modifications could be made therein

without departing from the spirit and scope of the invention as defined in the

following claims.
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WHAT IS CLAIMED IS:

1. In a radio telecommunications network in which both voice service

and data service are provided, a method of ensuring that a called mobile station's

expected service type matches a calling party's service type, said method comprising

the steps of:

sending a page from a serving mobile switching center (MSC) to said mobile

station, said page including a service code indicating the calling party's service type;

sending a page response from said mobile station to a border MSC that
borders said serving MSC, said page response including an expected service code

indicating the called mobile station's expected service type;
sending said expected service code from said border MSC to said serving
MSC;

determining in said serving MSC whether said service code matches said

expected service code;

connecting said call to said mobile station upon determining that said service

code matches said expected service code; and

denying said mobile station access to said telecommunications network upon

determining that said service code does not match said expected service code.

2. The method of ensuring that a called mobile station's expected service

~ type matches a calling party's service type of claim 1 wherein said step of sending

said expected service code from said border MSC to said serving MSC includes

sending said expected service code in an unsolicited response invoke message.

3. The method of ensuring that a called mobile station's expected service
type matches a calling party's service type of claim 2 wherein it 1s determined that

said service code does not match said expected service code, said method further

comprising sending a reason for denying access from said serving MSC to said
border MSC.

PCT/SE97/01836
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4. The method of ensuring that a called mobile station's expected service
type matches a calling party's service type of claim 3 wherein said step of sending
a reason for denying access from said serving MSC to said border MSC includes

sending an access denied reason parameter in an unsolicited response return result

message.

5. The method of ensuring that a called mobile station's expected service
type matches a calling party's service type of claim 3
wherein said step of determining in said serving MSC whether said service code
matches said expected service code includes determining whether said service code

and said expected service code are of the same service type.

6. In a radio telecommunications network in which both voice service
and data service are provided, a system for ensuring that a called mobile station's
expected service type matches a calling party's service type, said system comprising:

a service code generator in a serving mobile switching center (MSC) for
generating a service code that indicates the calling party's service type;

a first paging mechanism in the serving MSC for sending a page from the
serving MSC to said mobile station, said page including the service code indicating
the calling party's service type;

an expected service code generator in the called mobile station for generating
an expected service code that indicates the called mobile station's expected service
type, _

a second paging mechanism in said called mobile station for sending a page
response from said mobile station to a border MSC that borders said serving MSC,
said page response including an expected service code indicating the called mobile
station's expected service type;

means for sending said expected service code from said border MSC to said

—p—

serving MSC;

O

a service code comparison mechanism in said serving MSC for determining

whether said service code matches said expected service code;
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means for connecting said call to said mobile station upon determining that
said service code matches said expected service code; and
means for denying said mobile station access to said telecommunications

network upon determining that said service code does not match said expected

service code.

7. The system for ensuring that a called mobile station's expected
service type matches a calling party's service type of claim 6 wherein said means for
sending said expected service code from said border MSC to said serving MSC

includes means for sending said expected service code in an unsolicited response

Invoke message.

8. The system for ensuring that a called mobile station's expected

service type matches a calling party's service type of claim 7 wherein it is

determined that said service code does not match said expected service code, said

system further comprising means for sending a reason for denying access from said

serving MSC to said border MSC.

9. The system for ensuring that a called mobile station's expected

service type matches a calling party's service type of claim 8 wherein said means for
sending a reason for denying access from said serving MSC to said border MSC

includes an access denied reason parameter in an unsolicited response return result

message.
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FIG.5A
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0O 0 00 0 0 OO 0 Not Used.
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MS is not served by the accessed system).

O 000 00 1O 2 Inactive (the MS is not active in the
accessed system and the HLR pointer to the
to the MS's VLR should be maintained).

O 000 OO 1 1 3  Busy (the MSis busy in the accessed
sysiem and cannot accept additional calls).

O 000 01T 0O 4 Termination Denied (terminations to
this MS are not allowed).

O 000 01 0 1 5 No Page Response (the MS was paged
| by the accessed system but did not respond).

O 000 01 1060 ©6  Unavailable (the MS is currently not
- available and the HLR pointer to the MS's VLR

should be maintained and the MS shall remain
in the same state). -

Service Type Mismatch. (the MS
responded to a page in the boraer syste
with a service type that difters from the one
used by the system that paged).
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223
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1 0 0 0 0 0 224 | Reserved for IS-41 protocol extension. If
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