1. Recei vi ng Subsé#xiber Data from HLR inE§§W%%F?£¥ Field of the invention

- The present invention generally relates ; /
based=upon the so called GSM standard (GSM - d obalf|’
communi cation), and nore particularly to atnethod fior
‘networ k data for supplenmentary services. 10 BacKQgT O e~
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system BSS i ncl uding a base stafiron contro ase station
trancei vers BTS. The GSM network furthernore |ncludes a nobil e services
Swi tchi ng centre FEE1dadforhel Gnvengdidmon register HLR and a visitors
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ina honme network el n pernanen data 1s stored
-mobi | e st abi omoibslleeg'ias?tlg @drsﬁenas mexﬂ_mmm dhepo called GSM standard

(GSM - Global System for Mobile communication), and more
t particularly to a method for receiving in a GSM network data
for supplementary services.

10 Background of the inventio
A GSM network basically comprises at least one base
station system BSS including a base station controller BSC
and base station tranceivers BTS. The GSM network furthermore
includes a mobile services switching centre MSC, a home
15 location register HLR and a visitors location register VLR.
Each subscribing mobile station MS belongs to a HLR in a
home network, wherein permanent subscriber data is stored.
When a mobile station is registered in a MSC/VLR as a new
visitor, that mobile station’s HLR sends a copy of the
20 relevant subscriber data to MSC/VLR. The data is sent via the
CCITT #7 network from HLR to MSC/VLR. The procedures for this

ﬁﬂi@ﬂﬁgfbuer data in MAP is found defined in a general data
typé Teierred to as SubscriberData. This data type is of the
a? “constructed" type, which according to ASN.1 means that it,
30 1in turn, contains new data types. The data type in |
SubscriberData which relates to data for supplementary
services is called ProvisionedSupplementaryServices.
ProvisionedSupplementaryServices is, in turn, an SS-infolist
which, according to the data structure in MAP, means that it
35 1is comprised of four different data types:
ForwardingInfo
CallBarringInfo
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fall beneath any of the categories listed above.
In turn, these data types contain the data that is
specific to respective supplementary services. For example,
10 in the case of call forwarding services, there is a great
deal of data which is common to these services, and
consequently call forwarding data is generally described in
ForwardingInfo. Thus, supplementary service data is to some
extent general data, and to another extent data which is
15 specific to a respective supplementary service.

The data types ForwardingInfo, CallBarringInfo and S8~
data have one feature in common, which is that the first data
type internally is the SS-code.

An SS-code is a data type which identifies a certain SS

20 (Supplementary Service). Thus, all supplementary services in
GSM are identified with the aid of an SS-code. An exception
to this rule is the supplementary service CUG.

do no

The aforesaid can be summarized more simply by saying

that MAP contains sequences of what is here referred to as

25 ‘"Ycontainers" for supplementary service data. Respective
"containers" always include a parameter which indicates the
service to which the "container" content relates (this
parameter is the "SS-code" in MAP), together with the data
that varies from service to service. The parameter which

30 identifies the intended service is always found in the same
location internally within the "container", therewith
enabling the data receiver to be identified in the same way,
irrespective of the service entailed.

35 Background Art
EP 454,647 describes the routing of calls made to mobile

subscribers. The home exchange of the mobile subscriber .
maintains information which,identifies the location of ﬁhe

mobile subscriber. When a call to a mobile is received in an

-
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routed. The home exchange, however, first asks the exchange
where the mobile is assumed to be located to page the mobile.
The result is reported to the home exchange, whereafter the
home exchange inférms the interrogation exchange of the
location of the mobile.

U.S. 4,644,351 relates to the transmission of messages
via a radio channel, from one of a plurality of fixed central
locations with different coverage to remote units. Each
remote unit is allocated a unique address and is connected to
one of the central locations. When a message to a selected
remote unit is accepted in a central location, it is stored
in a paging site connected to the selected remote unit. The
selected remote unit is localized by searching through a file
which contains remote unit addresses together with the loca-
tions of those remote units which are not located in the area
covered by their connected central locations. If the remote
unit is not located in the radio covering area of the central
location to which it is connected, the message and address
are sent to the central location given in the address file.

U.S. 4,700,374 relates to mobile telephone localization.
A plurality of mobile telephone exchanges supervise or
monitor the presence of mobile telephone units in their own
areas and are connected to a national centre. The national
centre is able to receive queries concerning the location of
mobile telephone units from each of the mobile telephone
exchanges and transmit this information to all mobile
telephone exchanges in the system, via a satellite. The
information contained in the localizing information relates
to the identity of the mobile telephone exchange and of the
mobile telephone and is sent by the national centre to the
mobile telephone exchange as an established query so as to
enable the exchange to set-up a connection. _

U.S. 4,752,951 describes a personal location system. A
"PERSONAL LOCATION UNIT" includes "personal location units®
and a base station. Information relating to subscriber
locations is sent to a data base.

U.S. 4,901,340 relates to a technique which allows a
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U.S. 5,090,050 describes communication with radio

telephones that belong to a radio telephone system when said

10 telephones operate in another geographical area served by
another radio telephone system. The radio telephone user
sends via the telephone a signal which activates a database
in the home system. The activation signal identifies the
radio telephone and the other radio telephone system which

15 serves the area in which the radio telephone is temporarity
located. When receiving a call which is directed to the radio
telephone, the database searches for the activation signal
and the call is transferred to the other system via a land
telephone line. Radio communication is then established

20 Dbetween the other system and the radio telephone.

Summa of the vention
The object of the present invention is to provide a
general solution to the problem of receiving data for

25 supplementary services in MSC/VLR that have been signalled
via MAP between HLR and MSC/VLR. The solution shall enable
new supplementary services to be incorporated.in MSC/VLR,
without influencing those functions that deal with the
termination of the MAP-protocol in MSC/VLR.

30 According to the present invention, this object is
achieved in a method of receiving in a GSM standard network
data concerning supplementary services in MSC/VLR which have
been signalled via a GSM recommended protocol MAP between HLR
and MSC/VLR, where MAP contains sequences of "containers" for -

35 supplementary service data, where respective "“containers"
include a parameter identifying the service to which the
content of the container relates, together with data varying
between services, by

a) analyzing syntactically subscriber data received in
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' 5 syntactically those data types which are included in the con-
tainer in accordance with a structure which is known only in
the respective supplementary service,

d) storing data locally for each supplementary service in
MSC/VLR. _

10 A preferred embodiment of the invention comprises the
following functional steps:

A) 1. analyzing syntactically the content of the data
type SS-infolist, i.e. the list which identifies data types
in MAP, in order to identify those containers that are

15 included in the SS-infolist;
/ 2. identifying the data type SS-code internally
within respective containers;

B) 1. analyzing the value of the SS-code while securing
that new SS-code values can be added without influencing the

20 function that performs the analysis, a supplementary service
being pointed-out each time the analysis is performed;

2. requesting from this supplementary service
release of the content of the container for use by said
supplementary service, and analyzing internally within said

25 supplementary service said content. '
3. repeating steps Bl1-2 until all containers have
been gone through and all containers have been delivered to
3 respective receiving supplementary services, while discarding
containers which do not correspond to a supplementary
30" service.

As before mentioned, the data structure in MAP is
described generally in accordance with ASN.1 (Abstract Syntax
Notation). According to the invention, data types described
according to ASN.l syntax can be implemented in MSC/VLR in a

- 35 manner to enable new supplementary services to be added in
MSC/VLR, which provide their own data types, without
influencing those functions that deal with termination of the
MAP-protocol in MSC/VLR.
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Figure 3 contains flowchart representations of one
embodiment of the method according to the invention.

10

Description of Preferred Embodiments ,

With reference to Figure 1, a GSM cellular network
basically comprises a number of base station systems, of
which two are generally indicated at BSS1 and BSS2,

15 respectively. Each of the base station systems BSS1 and BSS2
includes a base station controller BSCl and BSC2,
respectively, connected to base station tranceivers BTS via
communication links L, one of said base station tranceivers
being designated BTS.n in Figure 1. Each tranceiver BTS is

20 1located in an associated cell of the cellular network, which
is shown in Figure 1 as a honeycomb structure wherein each
hexagone represents a cell. In Figure 1 the cell containing
the tranceiver BTS.n is designated C.n. The GSM network
furthermore includes a mobile services switching centre MsC

25 having a visitors location register VLR. There are
furthermore one or more home location registers HLR which
communicate with the MSC. The MSC is connected for
communicatiom with the base station controllers BSC1l and BSC2
via a public land mobile network PLMN.

30 Although not shown, the MSC shown i Figure 1 usually has

" an interface to other MSCs, each MSC having furthermore
interfaces for connection to a local public switched
telephone network.

Each subscribing mobile station MS belongs to a HLR in a

35 home network, wherein permanent subscriber data is stored.
When a mobile is registered in a MSC/VLR as a new visitor,
HLR sends a copy of the relevant subscriber data to MSC/VLR.
The data is sent via the CCITT #7 network from HLR to
'MSC/VLR. The procedures for this are described in the
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type referred to as ubscrlberData. This data type is of the

“constructed" type, which according to ASN.1 means that it,
in turn, contains new data types. The data type in

10 SubscriberData which relates to data for supplementary
services is called ProvisionedSupplementaryServices.
ProvisionedSupplementaryServices is, in turn, an SS-infolist.
According to the data structure in MAP and with reference to
Figure 2 this means that the SS-infolist, designated 2, is

15 comprised of four different data types 4, 6, 8, and 10, viz.
CallBarringInfo, ForwardingInfo, SS-data, and CUG-
information, respectively. |

CallBarringInfo 4 is a data type which describes call
barring services in a general way. ForwardingInfo 6 is a data

20 type which describes call forwarding services in a general
manner. CUG-information 10 describes the more complicated
data structure of a closed user group, while Ss-data 8
describes the data structure of other supplementary services
that do not fall beneath any of the categories listed above.

25 The data types 4-10 contain the data that is specific to
respective supplementary services. For example, in the case
of call forwarding services, there is a great deal of data

™ which is common to these services, and consequently call
forwarding data is generally described in ForwardingInfo.

30 Thus, supplementary service data is to some extent general
data, and to another extent data which is specific to a
respective supplementary service.

The data types ForwardingInfo, CallBarringInfo and SS-
data have one feature in common, which is that the first data
> 35 type internally is the so called SS-code, indicated at 12/,
12" and 12"’ in Figure 2.

An SS-code is a data type which identifies a certain SS
(Supplementary Service). Thus, all supplementary services in
GSM are identified with the aid of an SS-code. An exception
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i. e. containers 4-10. Respective "containers"

always include a parameter which indicates the service to
which the "container" content relates, this parameter being
the "SS-code" in MAP, together with the data that varies from
service to service. The parameter which identifies the
intended service is always found in the same location
internally within the "container", therewith enabling the
data receiver to be identified in the same way, irrespective
of the service entailed.

Figure 2 is intended to illustrate the principle of using
sequences of "containers", which is an essential feature of
the process according to the invention.

The invention implementes a general function whose
purpose is to analyze syntactically subscriber data that is
received in MAP, to the extent that respective supplementary
services can be identified. When the correct supplementary
service has been identified with the aid of the data type Ss-
code, it is able to obtain access to the content of the
“"container". It is now up to respective supplementary
services to analyze syntactically those data types that are
included in the "container", in accordance with the structure
which is known only in respective supplementary services.
Data is stored locally for each supplementary service in

MSC/VLR.

!

The function which resolves this in MSC/VLR is divided
into two functions, here referred to as subfunction A and
subfunction B, the procedural steps of which appear in
Figures 3 and below:

Subfunction A
- Analyze "SS-infolist".

Step
Step
Step
Step
Step

Step

14
16
18
20
22

24

Identify first “container".

Identify "“SS-code".

Perform subfunction B.

Decide whether all containers have been
handled.

If no, identify next container and pass to step
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MSC/ VLR that have gwgsuridttiil [ed via MAP bet ween HLR and MSC/ VLR The

solution shall en |é§ 20.1 - Analyze "SS-code".

Step 20.2 - Call the service that owns "SS-code".
Step 20.3 - Establish whether there exists an owner
10 Step 20.4 - If no, discard the “container".
- Step 20.5 - When called from a "service", store

information relating to the service that owns
respective "SS-code".

In subfunction A, the content of the data type SS-

15 infolist is analyzed syntactically in step 14 so as to be
able to identify all "containers" in the SS-infolist in step
16. The data type SS-code is identified internally within
respective "containers" in step 18. The second subfunction,
referred to here as subfunction B, is called-in for each

20 “container" and performs, in step 20, to identify the correct
supplementary service.

The subfunction B will analyze the value of the SS-code
in step 20.1. This analysis is constructed so as to enable
new values to be added to SS-code without influencing the

25 function that carries out the analysis.

| A supplementary service is pointed-out each time an Ss-

code is analyzed in step 20.1. This supplementary service is
now able to call the subfunction A and therewith obtain
access to the content, i.e. the data, in "its container" in

30 step 28. The content of the “container" (the data types
specific for this service) are now analyzed internally within-
the function for the supplementary service.

This procedure is now repeated according to steps 22, 24,
26 until all "“containers" have been gone through and all

- 35 "“containers" have been delivered to respective receiving

| supplementary services. Those "“containers" which do not
correspond to a supplementary service can be discarded, step
20.4, since these containers contain data for a service which
is not implemented in MSC/VLR.
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supplementary services, which are often optional for an
MSC/VLR operator and each of which can thus be added without

10 influencing the base functions in MSC/VLR, in this case with
respect to receiving subscriber data from HLR.

In summary, the following procedural steps are to be
carried out when working with and utilizing the service that
owns SS~code:

15 - When adding a new service in MSC/VLR, report "“SS-code"
to subfunction B by calling subfunction B, step 20.5.

- When receiving a call from function B, call subfuncti-
on A, step 28 with a request for access to the content of the
“"container".

20 The nature of the software and hardware required to
achieve the aforedescribed functions will be obvious to the
person skilled in this art and need not therefore be
described in more detail here.
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securing 5 signalled via a GSM recommended protocol MAP between HLR and
ﬁSC/VLR, where MAP contains sequences of "containers" for
supplementary service data, where respective "containers"
include a parameter identifying the service to which the
content of the container relates, together with data varying

10 between services, comprising the steps of

a) analyzing syntactically subscriber data received in
MAP for identifying respective supplementary services,

b) allowing access for an identified supplementary
service to the content of the container, .

15 c) making the respective supplementary service analyze
syntactically those data types which are included in the con-
tainer in accordance with a structure which is known only in
the respective supplementary service,

~d) storing data locally for each supplementary service in

20 MSC/VLR.

2. A method according to claim 1, comprising the further
step of using as said parameter SS-code which is always found
in the same location internally within said "“container".

3. A method according to Claim 1, comprising the steps

= 25 of
a) 1. analyzing syntactically the content of the data
type Ss-infolist, i.e. the list which identifies data types
Ty in MAP, in order to identify those containers that are
' included in the Ss-infolist;

30 - 2. identifying the data type SS-code internally
within respective containers;
B) 1. analyzing the value of the SS-code while

securing that new SS-code values can be added without
influencing the function that performs the analysis, a
35 suppiementary service being pointed-out each time the
analysis is performed;
2. requesting from this supplementary service
release of the content of the container for use by said
supplementary service, and analyzing internally within said

* c L M s *




t-hat new SS-code d wi thout influencing the 20 function

that perforns the ementary, servi ce bei ng poi nted-out each
time the anal ysis ‘| HM“@ l“m requesting fromhis _suppl ementary
service rel ease of sof t he container for]

suppl enentary service, and anal yzing i nt er;gl ly wit #E'?% E@ HAS BEEN d <

suppl enent ar¥u§§§.léh@ﬁt§§5(ds‘éwl%@ A9 stleps B £ _all
cont ai ners have been gone hr ou contal ners have been delivered to

respective receiving sdppl & %éﬂﬁ%@lmlq’b‘:’dﬁ &l FNFAIIRES dee
whi ch do not beenr ganendhtrouthsum alAnticntaihass \Haove berhalal bvered i boed,

the data stryuc Y. C

(Abstract Syﬁfgﬁeﬁlgf%? i or?f esil(g é #&’C&t&%}ﬁéaaﬁ* SAn%lf]g&ne %%i@cfﬁ&kﬂg -
descri bedsaccontripers mBnch simm&: @arRspond direrh etuppﬂ-mtm:yu n a 35
manner to engpl-giaew suppl ementary servi ces to be added in
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- M8C/ VLR,- whi ch provide their own data types, w thout |an uenci ng those
functions that deal with termnation of the MAP-pr =
Brief description of the draw ngs The invention wilj
closely belowwith reference to the enclsed draw n
a schematic diagramillustrating the basic 5 structure
GSM networ k, Figure 2 schematically indicates a subscrlber data I nformati on
list rel @bmv&ucssgglsemam DATR/ WROSS HLRI g esd egel/&irs fl owchart _
representati ons of one enbodi nent of the nethod according to the invention.
10 Descr ABSTRACEf Preferred Enbodi nents

The invention relates to a method of receiving in a
GSM-network data for supplementary services in MSC/VLR
'which have been signalled via the protocol MAP between HLR
and MSC/VLR. MAP contains sequences of'"containers" for
supplementary services, where respective "containers"
always include a parameter that indicates the service to
which the contents of a respective container relate,
together with the data that varies from service to
service. This parameter is always located in the same

position internally within the "container".

The method includes a function whose purpose is to
analyze syntactically subscriber data received in MAP, to
the extent that respective supplementary services can be
identified. When the correct supplementary service has
been identified with the aid of the data type SS-code, it
obtains access to the contents of the container.
Respective supplementary services analyze syntactically
those data types that are included in the container in
accordance with a structure which is known only in a
respective supplementary service. Data is then stored
locally for each supplementary service in MSC/VLR. (Figure
3)

Sheet Has Been RTlaced
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th refierence'to Figure 1, a GSMcellul ar network basically conprises a
unber tation systens, of whi two are generally indicated at
BSS1 an‘gbggg@%liS respectively. Each |1fi't he basé station sYSTEEIHS8ang *
BSS2 includes a base station controller BSCL and BSC2, respectively,
connected to base station tranceivers BTS via communication |links L, one &f
sai d base station tranceivers being designated BTS.n in Figure 1. Each
tranceiver BTS is 20 | ocated - 'Issociated cell of the cellular network,
whicth is shown in Figure 1 anglﬁﬂn yconb structure wherein each hexagone
represents a-cell. In Figure 1 the cell cogtaining the tranceiver BTS.n is
desi gnated C.n. The GSM network furthernor SSc\ udes a nobi |l e services
switching centre MSC 25 having a visitors |ocatiton regi ster VLR There are
furthernore one or nore hone | ocation register whi onmuni cate with
the MSC. The MSC i s connected for conmunicatiom w t hYYhe basg station
controllers BSCL and BH®N

L
{ __{BsC2
MSC/ - 5 ‘ _
VLR T MS
N S a Cn
%551 BSC1 y
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HLR
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Fig 2
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a public Iand nobile network PLMN. 30 Al t hough not shown, the MSC
wn i Fi gu,rﬁql usual 'y has an interf2 e to other MsCs, each NGBC having
rt her W /18813 f aces for connecti on % a local publ 55N?€W§E9§@P§%one
etwork. Each subscribing nobile station M5 belongs to a HLRin a 35 hone
" networ k, wherein permanent subscriber data is stored. Wien a nobile is *
registered in a MSC/ VLR as a new visitor, HLR sends a copy of the rel evant
subscri ber data to MSC/VLR The data is sent via the CCTT #7 network from
HLR to M5C/ VLR Tﬁ, proggdures for this are described in the pr ot ocol
u

MAP (Mobil e Appli [gn art - ﬁﬁcﬁfiid iA‘n ETSI GSM r econmendati on GSM
09.02). The data str&ture in n bed generally in accordance with
ASN. 1 (Abstract Syntax
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Notation). ASN. 1 and its rules are specified
Subscriber data in MAP is found defined in a
as SubscriberData. This data type is of the
according to ASN. 1 neans that it, in tufn,

=T SETCE F x¢cording to
the data structure in MAP and mnth reference to Flgure 2 this means that

t he SS-|nfoI|e§leﬁ§sbgneggdlévepgl conprised of four different data
types 4, 6 an Vi Z rringlnfo, Forwardinglnfo, _SS-data, and
‘CUG i nf or mat i Bhe P%%ﬁ%@?l%@V?nteﬁﬂ &%ﬂqqﬁﬁﬁﬁ(fqﬁqge% Bt sedyve-akhi ch
descri bes wehildaradie syeweﬁes based $PHH ahd\ayo EQLYBAJGSH Btarddrda

data 20 t?’(?&«"‘@' 85?08'.2 rslyts.): %Ior %bvq di n&j@ﬂ{égglonT aagxg'%@'e
particularly to a method for receiving in a GSM network data
for supplementary services.

10 Background of the invention

A GSM network basically comprises at least one base
station system BSS including a base station controller BSC
and base station tranceivers BTS. The GSM network furthermore
includes a mobile services switching centre MSC, a home

15 1location register HLR and a visitors location register VLR.

Each subscribing mobile station MS belongs to a HLR in a
home network, wherein permanent subscriber data is stored.
When a mobile station is registered in a MSC/VLR as a new
visitor, that mobile station’s HLR sends a copy of the

20 relevant subscriber data to MSC/VILR. The data is sent via the
CCITT #7 network from HLR to MSC/VLR. The procedures for this
are described in the protocol MAP (Mobile Application Part -
specified in ETSI GSM recommendation GSM 09.02). The data
structure in MAP is described generally in accordance with

25 ASN.l1 (Abstract Syntax Notation). ASN.l1l and its rules are
_specified in CCITT X.208/X.209.

Subscriber data in MAP is found defined in a general data
type referred to as SubscriberData. This data type is of the
"constructed" type, which according to ASN.1l means that it,

30 in turn, contains new data types. The data type in
SubscriberData which relates to data for supplementary

~services is called Prov1s1onedSupplementaryServ1ces.
Prov151onedsupp1ementary$erv1ces 1s, in tqpn, an SS-infolist
which, accordlng to the data structure in EAP means that it

35 1is comprised of four different data types: -

ForwardingInfo

CallBarringInfo

CuUG-information

§S~-data



manner. CUG information 10 describes the nDr“_“:nL;_u“_n"_q““ﬁ structure of
a' cl osed user group, while SS-data 8 describ t1re of ot her
suppl ementary services that do not fall ben:ath an t ggori es

| i sted above. 25 The data types 4-102 canh: is specific
to respective supplenentary services. For e’rWS-&rAJLiimkﬁs_“ of call
forwardi ng ser ForemrdigInfcs is gr akttacaypofviiain ddscahibes comdhdn to t hese

servi ces, ?%?w%%té‘?%%é%& 'iﬁ‘%"@éﬁé{)& dﬁé:ﬁ\déxs 9&lel Bl YigeBRESDEd N

For war di ng suppl enentaty service i's. to sone extent
general daf@taaityney winkgh e%ﬁ%%ﬁﬁsd%iblwhﬂEﬁﬂﬂ% seReices iR 3 gerpradi ve

suppl enent gay . SQJUG-Clﬁ”szﬂ%‘Elﬁéﬁ dedesibes veridl mert e f comipi cHeed | agtaf o and

55 SR, RUEIRLCURTS LSO Bl bl AL SHEa Lot 8nd, 0

Figure 2. AataSstumecture ofitathgpesupplenentaty fsesvicesrthan &S not
fall beneath any of the categories listed above. ~

In turn, these data types contain the data that is
specific to respective supplementary services. For example,

10 in the case of call forwarding services, there is a great
deal of data which is common to these services, and
consequently call forwarding data is generally described in
.ForwardingInfo. Thus, supplementary service data is to some
extent general data, and to another extent data which is

15 specific to a respective supplementary service.

The data types ForwardingInfo, CallBarringInfo and Ss-
data have one feature in common, which is that the first data
type internally is the SS~code.

| An SS-code is a data type which identifies a certain ss

20 (Supplementary Service). Thus, all supplementary services in
GSM are identified with the aid of an SS-code. An exception
to this rule is the supplementary service CUG.

The aforesaid can be summarized more simply by saying
that MAP contains sequences of what is here referred to as

25 ‘"“containers" for supplementary service data. Respective
“"containers" always include a parameter which indicates the
~service to which the "container" content relates (this
parameter is the nSS—code" in MAP), together with the data
that varies from service to service. The parameter which

‘30 identifies the intended service is always found in the same
location internally within the "container", therewith
enabling the data receiver to be identified in the same way,
irrespective of the service entailed.

35 Background Art B i
EP 454,647 describes the routing of calls made to mobile
subscribers. The home exchange of the mobile subscriber
maintains information which identifies the location of the
mobile subscriber. When a call to a mobile is received in an



(Suppl enent ary SerV|ce) Thus, all supplenmentary services in GSMare
identified with the aid of an SS-code. An except agpLaCEMEﬂT%ME&Tr le is
t he suppl enentary service CUG The aforesaid can si mply
by saying that MAP contains sequences of 3 contaij eyﬁ, supqlgqp tary

service data, i. e. containers 4-10. Respective LLDDI&JQ_L&::éﬁHiﬁyS )
i ncl ude a pateneogatibnc kxchdngat, e tHeh&xsHange ﬁéqututﬁlffﬁm"ﬁﬁatﬁbﬁér

content hﬁEﬁ Ehiﬁ]tgﬁ'fngﬁbﬁr aleigd vé{] é §'§1 COde orﬁﬁxr% 1%%1? Tfr W th

the data t |es romservice to s para
i dentifi esrPHE-esint Thechomer exshangeal m]oee\fexmdmrst rmslsmn*em oeschang&0

i nt er nal | ywnetai ﬂhbhﬁob(iQEt alsns uﬁé&artfd/‘”ﬁé" R ddtd Pad@t BnbChbbY e .t O
be 'denglf&ﬁg %Qsﬁgg is repo ehr%%ﬂ%%glﬁgie exchange, whereafter the
home exchange informs the interrogation exchange of~ the

location of the mobile. ~

U.S. 4,644,351 relates to the transmission of messages
via a radio channel, from one of a plurality of fixed central

10 locations with different coverage to remote units. Each
remote unit is allocated a unique address and is connected to
one of the central locations. When a message to a selected
remote unit is accepted in a central location, it is stored
in a paging site connected to the selected remote unit. The

15 selected remote unit is localized by searching through a file
which contains remote unit addresses together with the loca-
tions of those remote units which are not located in the area
covered by their connected central locations. If the remote
unit is not located in the radio covering area of the central

20 location to which it is connected, the message and address
are sent to the central location given in the address file.

U.S. 4,700,374 relates to mobile telephone localization.
A plurality of mobile telephone exchanges supervise or
monitor the presence of mobile telephone units in their own

25 areas and are connected to a national centre. The national
centre is able to receive queries concerning the location of
mobile telephone units from each of the mobile telephone
exchanges and transmit this information to all mobile
telephone exchanges. in the system, via a satellite. The

30 information contained in the localizing information relates
to the identity of the mobile telephone exchange and of the
mobile telephone and is sent by the national centre to the
mobile telephone exchange as an established query so as to
enable the exchange to set-up a conneption.

35 U.S. 4,752,951 describes a personal location sysfém. A
"PERSONAL LOCATION UNIT" includes "personal location units"
and a base station. Information relating to subscriber
locations is sent to a data base.

U.S. 4,901,340 relates to a technique which allows a



of the service entailed. Figure 2 is intended tg=idtstrate—ti nci pl e
of using sequences of "containers", which is anl|lersPtCEMENESHEF

the process according to the invention. The invédntion igphgwqqﬁps | gener al
functi on whose purpose is to anal yze syntacti cal ma$uﬁk rh-Ber-catajithat is
received in MAP, to the extent that respective pFrefentary Servi ces can
be i denti ffRaP1Ngcrekhbe ceelephonappibaenibey 20 receivee ahmaljeen

identifiediifébrélictdi HioThdhe H2ka LHREeSSai0dRbsdr iberdllse AdtHABRI In
access to the coptent of t

he "container”. It is now up to respectjve ,
suppl enenthryPEetI 2ot o°‘é?n%+‘§?eh§§nf‘88‘ﬁi axrRy Fﬁ’&sé&?& &% Q%(% %‘?ﬁ"tl%'?e
i ncl uded iarederéceives ninformationotdathe eififlecthehattr dtteursmatcriderh is

cach sabpl hoshE PEELLYN 2HOR! GRRRLE Lot Retielly ik AR Coafel |
MEBC/ VLR i shem¢j aEga. The subscriber is allocated a temporary directory
number (TDN) for use in the foreign area. -
U.S. 5,090,050 describes communication with radio
telephones that belong to a radio telephone system when said
10 telephones operate in another geographical area served by
another radio telephone system. The radio telephone user
sends via the telephone a signal which activates a database
in .the home system. The activation signal identifies:the -
radio telephone and the other radio telephone system which
15 serves the area in which the radio telephone is temporari%y
located. When receiving a call which is directed to the radio
telephone, the database searches for the activation signal
and the call is transferred to the other system via a land
telephone line. Radio communication is then established
20 Dbetween the other system and the radio telephone.

Summa of the Invention
The object of the present invention is to provide a
general solution to the problem of receiving data for

25 supplementary services in MSC/VLR that have been signalled
via MAP between HLR and MSC/VLR. The solution shall enable
-new suppleﬁentary services to be incorporated in MSC/VLR,
without influencing those functions that deal with the
termination of the MAP-protocol in MSC/VLR.

30 According to the present invention, this object is
achieved in a method of receiving in a GSM standard network
data concerning supplementary services in HSb/VLR which have
been signalled via a GSM recommended protocol MAP between HLR
and MSC/VLR, where MAP contains sequences of "“containers" for

35 supplementary service data, where respective "containers"
include a parameter identifying the service to which the
content of the container relates, together with data varying
between services, by

a) analyzing syntactically subscriber data received in



into two functions, here referred to as subfunction A and 30 subfunctlon B,
t he procedural steps of which appear in Figures$ ' S oW nctlon A
Step 14 - Analyze "SS-infolist". Step 16 - Ideit ‘? 9§¥¥NT§HEF5| er". 35
Step 18 - ldentify "SS-code". Step 20 - Ferfor 8Ub @n&ﬂﬂoﬁ@& Stlep 22 -
Deci de mheﬁg r .all .containers have been handleo&;_ gp-24=rtfmo, tidentify
next conta g f&ﬁd1&5&?%%?HﬂﬂﬂfesP?F%KVQuﬁ%HEH?Eﬁ?EKEYT§ﬁFYBceﬁ@peat unt i

al | cont ai ner sbhawd lbsimgy@ececess for an identified supplementary
service to the content of the container,

c) making the respective supplementary service analyze
5 syntactically those data types which are included in the con-
tainer in accordance with a structure which is known only in
the respective supplementary service, ~

d) storing data locally for each supplementary service in
MSC/VLR. _ ,

10 A preferred embodiment of the invention comprises the
following functional steps:

A) 1. analyzing syntactically the content of the data
type SS-infolist, i.e. the list which identifies data types
in MAP, in order to identify those containers that are

15 included in the SS-infolist; |

2. identifying the data type SS-code internally
within respective containers;

B) 1. analyzing the value of the SS-code while securing
that new SS-code values can be added without influencing the

20 function that performs the analysis, a supplementary service
being pointed-out each time the analysis is performed;

2. requesting from this supplementary service
release of the content of the container for use by said
supplementary service, and analyzing internally within said

25 supplementary service said content.

3. repeating steps Bl-2 until all containers have
-been-gohe through and all containers have been delivered to
respective receiving supplementary sefvices, while discarding
containers which do not correspond to a supplementary

30 service.

As before mentioned, the data structure in MAP is
described generally in accordance with ASN.l1 (Abstract Syntax
Notation). According to the invention, data types described
according to ASN.1 syntax can be implemented in MSC/VLR in a

35 manner to enable new supplementary services to be added in
MSC/VLR, which provide their own data types, without
influencing those functions that deal with termination of the
MAP-protocol in MSC/VLR.



through as decided in step 22. Step 28 - Rel ease the container contents
when called fromb5 a "service". T 20.1 -
Anal yze "SS-code". Step 20.2 - Call the servicd FﬁEPAGﬁngTﬁéﬁﬁﬁd ". Step
20.3 - Establish whether there exists an éwner &}q@mggﬁ 4 4 If no,
di scard the "cqntainer". DFanva ----- servi-ce! J store
i nformation rel& 6 i SAMANEBSHecti ve " So-code. In
subfunction A TﬁﬁaxmwéﬁtionfwiME dawabbyﬂessﬁ1bé5 mafeICSbse&yabahbwed

Pyt actt cely sl 8 EPande Ro2fubOghEIBHR KRaldBEb, Ypsbhirion oS I
wi thin respect|R@9um©nlaiﬁeasschﬁmstep ddagrhw iddvustiragihgntheobasief erred
to here fis guRidiietd 09 Ba E8neahti8nhl ek fdtlork,
| .Figure 2 schematically indicates a subscriber data
information list relating to supplementary services, .
Figure 3 contains flowchart representations of one
embodiment of the method according to the invention.

10
Description of Preferred Embodiments
With reference to Figure 1, a GSM cellular network
basically comprises a number of base station systems, of
which two are generally indicated at BSS1 and BSS2,

15 respectively. Each of the base station systems BSS1 and BSS2
includes a base station controller BSCl and BSC2,
respectively, connected to base station tranceivers BTS via
communication links L, one of said base station tranceivers
being designated BTS.n in Figure 1. Each tranceiver BTS is

20 located in an associated cell of the cellular network, which
is shown in Figure 1 as a honeycomb structure wherein each
hexagone represents a cell. In Figure 1 the cell containing
the tranceiver BTS.n is designated C.n. The GSM network
furthermore includes a mobile services switching centre MSC

25 having a visitors location register VLR. There are
furthermore one or more home location régisters HLR which
communicate with the MSC. The MSC is connected for
communicatiom with the base station controllers BSCl and BSC2
via a public land mobile network PLMN.

30 "~ Although not shown, the MSC shown i Figure 1 usually has
an interface to other MSCs, each MSC having furthermore
interfaces for connection to a local public switched
telephone network.

Each subscribing mobile station MS belongs to a HLR in a

35 home network, wherein permanent subscriber data is stored.
When a mobile is registered in a MSC/VLR as a new visitor,
HLR sends a copy of the relevant subscriber data to MSC/VLR.
The data is sent via the CCITT #7 network from HLR to
MSC/VLR. The procedures for this are described in the



20 “container" and performs, in step 20, to ide %gﬁqbag CUIIcut

suppl enentary service. The subfunction B will an BHT the
SS-code in step 20.1. This analysis is construct [%P '[eﬂs MAY Mbl e fiew

val ues. to be added to SS-code w thout inf4uencin £ 25fyuncti-on-t fat _
carries out the analysis. A supplenentary service is pointed-out each tine

an SS- codgratcosl WMARI (Molsilap A%fbl’h.hca-lﬁlién ﬁnﬂﬁté%ab&&ﬁ%[dviﬁe E'ﬁsﬁgﬁ\s:;{
ble t I t ew obt ccess €. conten
L | he” areddifacilt N U AR ) "R A0S OLRERREE RO Tl Bt

i.e. the data, 1h "Its co ner
"cont ai ner' QEﬂﬂéhﬁﬁegﬁ%ﬁﬁﬁikMx&ﬂfaQ¢dnﬁam¢#swstthS§)1aﬂahsﬁmantﬂ$ynthx
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rocedure i epeated according to steps 22, 24, 26 until
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"cont ai -grgone t hrough and all 35 "containers” have been
deI | vered t 0 r esyesririber eatiayiing MAR N £ NEdiRd Yadeeine@ein 'Eh@&ﬂmeral data

contalner%' 'féké¥}éﬁnto as SubscriberData. This data type is of the
"constructed" type, which according to ASN.1 means that it,
in turn, contains new data types. The data type in

10 SubscriberData which relates to data for supplementary
services is called ProvisionedSupplementaryServices.
ProvisionedSupplementaryServices is, in turn, an SS-infolist.
According to the data structure in MAP and with reference to
Figure 2 this means that the SS-infolist, designated 2, is

15 comprised of four different data types 4, 6, 8, and 10, viz.
CallBarringInfo, ForwardingInfo, SS-data, and CUG-
information, respectively.

CallBarringInfo 4 is a data type which describes call
barring services in a general way. ForwardingInfo 6 is a data

20 type which describes call forwarding services in a general
manner. CUG-information 10 describes the more complicated
data structure of a closed user group, while SS~data 8 '
describes the data structure of other supplementary services
that do not fall beneath any of the categories listed above.

25 The data types 4-10 contain the data that is specific to
respective supplementary services. For example, in the case
"of call forwarding services, there is a great deal of data
which is common to these services, and consequently call
forwarding data is generally described in ForwardingInfo.

30 Thus, supplementary service data is to some extent general
data, and to another extent data which is specific to a
respective supplementary service.

The data types ForwardingInfo, CallBarringInfo and SS-
data have one feature in common, which is that the first data
'35 type internally is the so called SS-code, indicated at 12°,
12" and 12"’ in Figure 2.

An SS-code is a data type which identifies a certain SS
(Supplementary Service). Thus, all supplementary services in
GSM are identified with the aid of an SS-code. An exception



correspond to a suppl ementary service can be discarded, step 20. 4, since
t hese containers contain data for a service which o

- MSC/ VLR 10 This general solution for receiving

suppl enentary services in MSC/ VLR enabl esBthe basg

subscri ber data, to be constructed in a manner

suppl enent &Py thdsy ryde (i fhe @RRPIENeNABIREY TCE

needi ng to nodirhe hE%ﬂ%ﬁ&ileHHIBH1sdﬂﬂé&i&éﬁ”ﬁk¥é\gﬂﬁpnyﬂbyl§5¥¥H |es
1o 220 RN, M WY i 5, Ml S, o Bl
i nf | uenci ngerNdcdeadatfaynditd @s contdiGiettsR 4+10 ¢ Respactd veé t''containers”
5 always include a parameter which indicates the service to
which the "container" contént relates, this parameter being
the "SS-code" in MAP, together with the data that varies from
service to service. The parameter which identifies the
intended service is always found in the same location
10 internally within the “container", therewith enabling the
data receiver to be identified in the same way, irrespective
of the service entailed.

Figure 2 is intended to illustrate the principle of using

sequences of "containers", which is an essential feature of
15 the process according to the invention.

The invention implementes a general function whose
purpose is to analyze syntactically subscriber data that is
received in MAP, to the extent that respective supplementary
services can be identified. When the correct supplementary

20 service has been identified with the aid of the data type SS-
code, it is able to obtain access to the content of the
"container". It is now up to respective supplementary
services to analyze syntactically those data types that are
included in the "container", in accordance with the structure

25 which is known only in respective supplementary services.
Data is stored locally for each supplementary service in
MSC/VLR.

The function which resolves this in MSC/VLR is divided
into two functions, here referred to as subfunction A and

30 subfunction B, the procedural steps of which appear in
Figures 3 and below:

Subfunction A

Step 14 - Analyze "SS-infolist".

Step 16 - Identify first "container®".

35 Step 18 - Identify "SS-code".

Step 20 - Perform subfunction B.

Step 22 - Decide whether all containers have been

handled.

Step 24 - If no, identify next container and pass to step




respéct to receiving subscriber data fromHLR In sunnary, t he follomﬁng

procedural steps are to be carried out when working pi=t=h—and he

service that owns SS-code: 15 - When adding a (¥EF%KOEMENT§nb§¥7 LR

report "SS-code" to subfunction B by callg ng subfuncgi on.B; qﬁﬁ

When receiving a call fromfunction B, call subfunct D&Q l& p mnlh a

request for access to the aesbgatng ﬂdﬁafkavﬂziferf e
t he software and har dwar [ hi eve the afar cribe uncti ons
will be obvious to the pgr %%%s&&lql T(;:ldal t%oré A5 aﬁ‘g% eneo’f IMFefore be
described in nore detail thepugh as]flecided in step 22-

Step 28 - Release the container contents when called from
5 a "service".

Subfunction B -

Step 20.1 - Analyze "SS-code". ~

Step 20.2 - Call the service that owns "SS-code".

Step 20.3 - Establish ﬁhether there exists an owner

10 Step 20.4 - If no, discard the “container".

Step 20.5 - When called from a “service", store
information relating to the service that owns
respective "SS-code".

In subfunction A, the content of the data type SS-

15 infolist is analyzed syntactically in step 14 so as to be
able to identify all "containers" in the SS-infolist in step
16. The data type SS-code is identified internally within
respective "containers" in step 18. The second subfunction,
referred to here as subfunction B, is called-in for each

20 "container" and performs, in step 20, to identify the correct
supplementary service.

The subfunction B will analyze the value of the SS—-code
in step 20.1. This analysis is constructed so as to enable

' new values to be added to SS-code without influencing the
25 function that carries out the analysis.

A supplementary service is pointed-out each time an SS-
code is analyzed in step 20.1. This supplementary service is
now able to call the subfunction A and therewith obtain
access to the content, i.e. the data, in "its container" in

30 step 28. The content of the "container" (the data types
specific for this service) are now analyzed internally within
the function for the supplementary service.

This procedure is now repeated according to steps 22, 24,
26 until all "containers" have been gone through and all

35 "containers" have been delivered to respective receiving
- supplementary services. Those "containers" which do not
correspond to a suppleméntary service can be discarded, step
20.4, since these containers contain data for a service which
is not implemented in MSC/VLR.



Clainms 1. A method of receiving in a GSM standard network data concerning

suppl enentary services in M5SC/ VLR whi ch have bé a GSM
reconmended prot ocol MAP between HLR and MSC/ VLIRR \,\Wal ins
'sequences of "containers" for supplenentQ%y ser ic e spective
"containers" include a paraneter identifying th 08 wi-ce-to-which |t he

content of ! hemq@t Yedrd ! Y10t 1 S Y P EF e b § i AT SUNSEY I B8r [Ha BRI YN
servi ces, r|5|n t he ste s of a) .anal ng syntactically subscri ber

dat a recel 39t ﬁ%ﬁa *&)4%%6%%3|%%?%h%%l%?%ﬂ?%¥9 gBPVF&8§' b)
al | owi ng ashdsh ﬁmcearvesdsubs‘azadoau[xpé'eapnt@r)ye seons teutbed hincanhanhnesf
L o0 S, YonlSana, b I JUI SSRSCLY SR ERECb o6, afllce

tai ner Bn d@&ﬁﬁmﬁﬂﬁ?l&xrtqiﬂﬁQI relbheet needingintonnedify: kher Bagecti ve
suppl ement Fhdt8loH.Ce, -

This provides very good properties when constructing
supplementary services, which are often optional for an
MSC/VLR operator and each of which can thus be added without

10 infiuencing the base functions in MSC/VLR, in this case with
respect to receiving subscriber data from HLR.

In summary, the following procedural steps are to be
carried out when working with and utilizing the service that
owns SS-—code:

15 - When adding a new service in MSC/VLR, report "Ss-code"
to subfunction B by calling subfunction B, step 20.5.

- When receiving'a call from function B, call subfuncti-
on A, step 28 with a request for access to the content of the
“containexr".

20 The nature of the software and hardware required to
achieve the aforedescribed functions will be obvious to the
person skilled in this art and need not therefore be
described in more detail here.



d) stori ng dat Q!ﬂ ally for each suppl enentary service in 20 MSC/ VLR 2. A

nmet hod accor di 'ﬂ”"ﬂ" rising the further step of using as said
par anmeter SS-c s found in the same location internally

within said "container"."3.® A*met hod according tee

steps 25 of A 1. analyzing syntactically th mngmiwtgy.fgé;}at

SS-infolist, i.e the list which identifies dataitypes 4 'mg
i'dentify thosegéé%t%?ners that are included in thea&S-jin ollst 6;

2. identifying the data type SS-code internal | y=within—respaciiy; _
conaners B 4 B pEEI ARG Ve o B SSrepe g pssung,
perforns tFONERINING sepptenepbaryeaecaviceesr inc ¥MSOEVER whiiathe hae e
tine the signalled via a GSM recommended protocol MAP between HLR and
MSC/VLR, where MAP contains sequences of "containers" for
supplementary service data, where respective "containers" -
include a parameter identifying the service to which the
content of the container relates, together with data varying

10 between services, comprising the steps of |

a) analyzing syntactically subscriber data received in
MAP for identifying respective supplementary services,

b) allowing access for an identified supplementary
service to the content of the container,

15 c) making the respective supplementary service analyze
syntactically those data types which are included in the con-
tainer in accordance with a structure which is known only in
the respective supplementary service,

_4d) storing data locally for each supplementary service in

20 MSC/VLR.

2. A method according to claim 1, comprising the further
step of using as said parameter SS-code which is always found
in the same location internally within said “container".

3. A method according to Claim 1, comprising the steps

ng the
a type
girder to

~r—4-Jai-1a y-r\nr\r\r\f 1 \l

25 of. :

. Q) 1. analyzing syntactically the content of the data
type Ss-lnfolist, i.e. the list which identifies data types
in MAP, in order to.identify those containers that are
included in the SS-infolist; .

30 : 2, identifying the data type SS-code internally
within respective containers;

B) 1. analyzing the value of the SS-code while
securing that new SS-code values can be added without
influencing the function that performs the analysis, a

35 supplementary service being pointed-out each time the’
analysis is performed;
2. requesting from this supplementary service
release of the content of the container for use by said

supplementary service, and analyzing internally within said



anal'ysis is perfornmed; 2 requesting fromthis supplenentary service

rel ease of the content of t I ner for use by said supplenentary

service, and anal y ﬂ“ﬂ@jﬂ‘@ thin said 12 supplenentary seryice
said content. 3. r 2 until all coRFaEFmers N C%_F&q.
t hr ough- and al | cont ai ners have been delivered to r; KFBLALTN S Vi n

suppl ementary services, while discarding2 containefs V\,h‘] onMaY 169§

Correspond to a Srpéjl en‘ent ar Seer ce. DAI@ f.eerirersrasiansannaasnnenet
supplementary service said content.

3. repeatlng steps Bl1-2 until all containers have
been gone through and all containers have been delivered to

respective receiving supplementary services, while discarding
5 containers which do not correspond to a supplementary
service.
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RECEIVING SUBSCRIBER DATA FROM HLR IN GSM MSC/VLR

ABSTRACT

in a GSM standard network, a method of receiving data for
supplementary services in a MSC/VLR, signalled between a HLR
and the MSC/VIR via MAP, a GSM recommended protocol,
containing sequences of supplementary service data con-
tainers, the respective contalner including a parameter
identifying the supplementary sarvice to which the content of
the container relates, and different data for different
services, comprising the steps of syntactically analyzing
subscriber data received in tha MAP for identifying the

_respective supplementary service, for an identified

supplementary service, allowing access to the content or the

- container, making the rQSpactiva supplemantary service

syntactically analyze data types included in the container in
accordance with a structure which is known only in the
respective supplementary service, and storing data locally
for each supplementary service in the MSC/VLR.
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